1 CONSTRAI NED COVPOUNDS AS CGRP- RECEPTOR ANTAGONI STS CROSS- REFERENCE TO
RELATED APPLI CATIONS 5 This application clains the benefit of U S

provi si onal application serial nunbers 60/624,655 filed Novenber 3, 2004
and 60/678,099 filed May 5, 2005. BACKGROUND OF THE | NVENTI ON 10
Calcitonin gene-related peptide (CGRP) is a naturally occurring 37-am no-
acid peptide first identified in 1982 (Arara, S. G et al, Science 1982,
298, 240-244). Two fornms of the peptide are expressed (aCGRP and (3CGRP)
which differ by one and three amno acidslin rats and humans,
respectively. The peptide is widely distributed in both the peripheral
(PNS) and central neijgus A bH G I ' kN sensory
af ferent and centra;tr neuroﬁljs&,ﬁb?r?d}({dl sp g%@@%ﬂ%@r@ﬁ?ﬁ%@%ﬁgg ef fects,
i ncl udi ng vasodil ation. Wen released fromthe cell, CGRP binds to specific
cell surface G protein- coupled receptors and exerts its biological action
predom nant |y by acti vati 68ROSF-REFERENCEK} RELATERAERLIGAHONSc| ase ( Poyner,
D. R et al, Br JPharnmacol 1992, 105, 441-7; Van Valen, F. et al, Neurosci
Lett 1990, 119, 195-8.).. Two classes of CGRP__receptors, CGRPI and CGRP2,
have been proposed badB#apskicsien clapmstihenedt of ) arovisional applicatins sgriabt i de
fragment CGRP( 8- Jitmbérd 60/631653 Witdd Nowei@ber 3] 7002 ind6024 78992 ile@ MaGGRIDO5 O

activate CGRP2 receptors (Juaneda, C. et at. TIPS 2000, 21, 432-438).
However, 25 there is |lack of nol ecul ar evidence for the CGRP2 receptor
(Brain, S. D. et al, TIPS 200BAZRGROUMN) OF THE IRGRRITIOECcept or has three
conponents: (i) a 7 transnenbrane calcitonin receptor-Ilike receptor
(CRLR); (ii) the single transnenbrane receptor activity nodifying protein

type one (RAMR 1); angd .(iii he i ntr I T [ nent protein

(hep) "(Evans B N ot Captonnggh i pehtl (kPhis kRG0S oon s BB ARARE, B 1" 7

required for transigesntidefirsCidedificd it 1962 (Arazars. Gectial, Soiencan 882, 893, P40yl

333-339)  Rep i o Pao PR popddk uepikied (regh ol e il i B 20

JBi ol Chém 2000 apdthree amino acids in rats and humans, respectively. The peptide is-widély
distributed in both the peripheral (PNS) and central nervous system (CNS),

15  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

20  intracellular adenylate cyclase (Poyner, D. R. et al, Br J Pharmacol 1992, 103, 441-7;
Van Valen, F. et al, Neurosci Lett 1990, 119, 195-8.). Twa 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,

25  there is lack of molecular evidence for the CGRP; receptor (Brain, S. D. et al, TiP§
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),

30 RAMPI is required for transport of CRLR to the plasma membrane and for ligand
binding to the CGRP-receptor (McLatchie, L. M. et al, Nature 1998, 393, 333-339).
RCP is required for signal transduction (Evans B. N. et al., J Biol Chem. 2000, 275,



2 31438-43). There are known species-specific differences in binding of
smal |l nol ecul e antagonists to the CGRP-receptor with typically greater
affinity seen for antagonism of the human receptor than for other species
(Brain, S. D. et at, TIPS 2002, 23, 51-53). The am no acid sequence of
RAMP 1 determ nes the species 5 selectivity, in particular, the amno acid
residue Trp74 is responsible for the phenotype of the human receptor
(Malice et al. J Bio! Chem 2002, 277, 14294-8). |Inhibitors at the receptor
|l evel to CGRP are postulated to be useful Bn pathophysiol ogi c conditions
wher e excessive CGRP receptor activation has occurred. 10 Sone of these
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15 Pharmacol. 2002, 1 35 356-362.). Serum levels of CGRP are elevated during

migraine (Goadsby PJ, et al. Ann Neurol 1990;28: 183-7) and treatment with anti-
migraine drugs returns CGRP levels to normal coincident with alleviation of
headache (Gatlai 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-

20 2):133-8.2000). Intravenous CGRP inﬁlsién 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
antagonist CGRP(S-B 7) does not alter resting systemic hemodynamics nor regional
blood flow (Shen, Y-T. et al, J Pharmacol Exp Ther 2001, 298, 551-8). Thus,

25 CGRP-receptor antagonists may present a novel treatment for migraine that avoids
the cardiovascular liabilities of active vasoconstriction associated with non-selective

5-HT\pnp agonists, ‘triptans’ (e.g., sumatriptan).

A number of non-peptidic, small molecule CGRP-receptor antagonists have
30  been recently reported. WO 04/091514, WO 04/092166 and WO 04/092168 disclose
cyclic compounds containing an amide bond in the ring as CGRP antagonists. WO
97/09046 and equivalents disclose inter alia quinine and quinidine related

compounds which are ligands, in particular antagonists, of CGRP-receptor. WO



30 been recently reported. WO 041091514, WD 04/092166 and WD 04/0 92 1 6 8
di scl ose cyclic conpounds containing an am de bond in the ring as CGRP
ant agoni sts. WO 97/09046 and equi val ents di sclose inter alia quinine and
qui ni di ne rel ated conmpounds which are ligands, in particular antagonists,
of CCRP-receptor. WO 3 98/ 09630 and WD 98/56779 and equi val ents di scl ose
inter alia variously substituted, nitrobenzam de conpounds as
CGRP-receptor antagoni sts. WD 01/32649, WO 01/49676, and WD 01/ 32648 and
equi val ents disclose inter alia a series of 4- oxobutanam des and rel ated
cycl opropane derivatives as CGRP-receptor ant agoni sts. 5 WD 00/18764, WO
98/ 11128 and WO I I ts dis se.int al | .
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1¢  applications. Thus, novel CGRP-receptor antagonists effective for the treatment of

neurogenic inflammation, migraine and other disorders would be greatly

advantageous.

DESCRIPTION OF THE INVENTION

15
The invention encompasses compounds of Formula I and I which are CGRP
antagonists. The invention also encompasses compositions incorporating these
compounds and methods of using these compounds in therapeutic treatment.
20 One aspect of the invention is 2 compound of Formula I
I
wherein:
25

_R' is Ciealkyl, Cygalkenyl, Cscycloalkyl, Cs.scycloalkenyl,
C1e(C.7cycloalkyl)alkyl, C;.shaloalkyl, Ci.4(Cy.salkoxy)alkyl, Ci.¢(Ar'alkyl,
C1s(NR'R®)alkyl, N-(R®)-pyrrolidinyl or N-(R®)-piperidinyl;



| wherein: 25 R is Cl4al kyl, C2.6al kenyl, C3.7cycl oal kyl,

Co-rcycl oal kenyl, G -s(C3-7cycl oal kyl ) al kyl, Ci .6hal oal kyl

g -6(C -6al koxy)al kyl, ClL-6(Ar')al kyl, G -6(NR7Rs)al kyl,

N(R) -pyrrolidinyl or NN(R)-piperidinyl; 4 R2 is hydrogen, hal o, hydroxy,
G . 6al kyl, C2.6al kenyl, benzyl oxy, or NR7R8; R3 is hydrogen, hydroxy,

hal o, Cl-6al kyl, or C 4al kenyl; 5 or R2 and R3 taken together are CHNNR5; R
i s hydrogen, halo or Cl.6al kyl, or C2-6al kenyl,; R5 is hydrogen or

C .6alkyl; 10 ONHO HONH \ / N R6 is hydrogen, Cl6al kyl, or H G
FANN/OANO~N\ NNHF NH I1Z%R 1 N-~z or NRV taken together is 10

AN AN N H AN ANpOiY okl b, hydrodY, Hll_Jﬁau& o aieny, Bénzytoxy, or NR'RY;

R’ is hydrogen, hydroxy, halo, C;salkyl, or Cy calkenyl;
5 orR?and R® taken together are CHNNR? :
R* is hydrogen, halo or C,.salkyl, or C;alkenyl,;

R? is hydrogen or C;.galkyl;

10
@ NH N % NH
o ]
1 N Fe N
R®is hydrogen, Csalkyl, # , OT ° ;
A
N n\fo ‘,{N 0
: "i /\ NH N\(NH
or I\IR.S’R6 taken together is i\/ RY, R At
H *‘! ~N ' "tN 7
NH NH
: &)
,or 3
i5

R’ is hydrogen or C;salkyl;
R®is hydrogen or C.salkyl; or

20 NRR® taken together is selected from the group consisting of pyrrolidinyl,
piperidinyl, N-(R®)-piperazinyl, morpholinyl, and thiomorpholinyl;

R%is hydrogen, C,_salkyl, C,galkylearbonyl, or C,.satkoxycarbonyl;



I 15 R7 is hydrogen or Cl4al kyl; Rs is hydrogen or CIl.6al kyl; or 20 NR7Rs
taken together is selected fromthe group consisting of pyrrolidinyl,

pi peridinyl, N (R9)-piperazinyl, norpbolinyl, and thionorpholinyl; R9 is
hydr ogen, Cl4al kyl, G . 6al kyl carbonyl, or G . 6al koxycarbonyl; 5 R10 is
phenyl , naphthyl, pyridinyl, pyridinyl N-oxide, quinolinyl, quinolinyl

N- oxi de, 1 soqui noI i nyl, or isoquinolinyl N oxide, and is subst ituted with
0-2 substituents selected fromthe group donsi st i ng of hal o, Cl4al kyl,

C 4hal oal kyl , Clgo?al koxy, hydroxy, and phenyl; 5 or Rl is selected rfrom
~the group consR¥tis pigen9f, nébhth bikedyi, pridin ll\lNHxMhhohﬁl ﬁihbl@n N-oxlid, N
R11 R11 R11 R 1 %glg%wplﬁl pg y>>>>> qu AN NH ~r
NH F NH A NH \ ispauinqlnyk pRizogunolinyl NF@}PCF&PP iggubstitntedpwith Q%hutﬂweml > > >

> ,r O,}r O, gldxddHom Ehe%p coM’EtE&gWhﬂO,NH-ehlkﬂYdl\lﬂlM&yl, Ci.salkoxy,

hydroxy, and phenyl;
5
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I \J I NI\ NI "J N/N~% YN , Ri1 R11 R11 R11 R11 R11 R11 R' R11 R11
>> 0000ssxrsQo ?2N'"~-NNHNH?NI NHNH V\ ppL_ \VtR
Rl11 RI1 R1'" RH 10 R11 R71 RI1 R RI1 RHRL 11 > > > > > s 02 0,s 02 02 F
SYH"NH " | SNH/ I SSNHO OI\ IV 1% NIV NHN IN 1' R11 '1 R11 11
R11 11 R11 0 RRRR Az Arz> OANNHON Az, and Arz ; 6 R' is
hydr ogen, halo, G .6al kyl, C _6hal oal kyl, or Cl.6al koxy; Ar' is phenyl,
napht hyl , pyridinyl, or inmidazolyl, and isS%ubstituted with 0-2

R is hydrogen, halo, Ci.salkyl, Ci.ghaloalkyl, or Cysalkoxy;

Ar' is phenyl, naphthyl, pyridinyl, or imidazolyl, and is substituted with 0-2
substituents selected from the group consisting of halo, C; salkyl, and C, haloalkyl;

Ar® is phenyl, naphthyl, or pyridinyl, and is substituted with 0-2 substituents selected
from the group consisting of halo, C,.salkyl, and C,_haloalkyl;

X-Y is aminocarbonyl, oxycarbonyl, methylenecarbonyl, ethylene, or

10  amino(cyano)iminomethyl;

Zis N or CH; and

nis@orl;
15 .
or a pharmaceutically acceptable salt or solvate thereof.
Another aspect of the invention is a compound of Formula Ia.
R3
2 4
R ..}/\,— —%,R
R’ N X/Y\bllzR
o R®
20 Ia
Another aspect of the invention is a compound of Formula Ib.
R3
Rz\,’("}/““

s

- N 3 /Y\ Pl RG
R1 \n/‘\ X f:l
RS

o
Ib

25



substituents selected fromthe group consisting of halo, G -6alkyl, and

Cl. 6hal oal kyl; 5 Are is phenyl, naphthyl, or pyridinyl, and is substituted
with 0-2 substituents selected fromthe group consisting of halo,

G .6alkyl, and G jhaloal kyl; X-Y is am nocarbonyl, oxycarbonyl,

met hyl enecar bonyl, ethylene, or 10 am no(cyano)imnonethyl; Zis N or CH
and nis 0 or 1; 15 or a pharnmaceutically acceptable salt or solvate

t hereof . Another aspect of the invention id a conpound of Formula la. R3
RZ,r % RL, N x~Y~NRS O R6 20 la Another aspect of the invention is a
conpound of Formul a JAprthe@{)@dRﬂfﬂhe iRRntidn ida Yompourld of Rérmuta 10 R6 Ib 25 7

Anot her aspect of the invention is a conpound of Formula Il. HN

5
10 Another aspect of the invention is a compound of Formula ITb.
H
~N
L~

N 3 N /RB
R? X7 TN
TN

11

Another aspect of the invention is a compound of Formula I or I where R* is

15  chloro, fluoro, or methyl.

Another aspect of the invention is a compound of Formula I or II where
NR’R® taken together is



N /Ra R'Nx~Y.NRi OR6 Il 5 Another aspect of the invention is a
conmpound of Formula Ha. H NI NRA R Nx~y NR6 R6 O Ila 10 Another
aspect of the invention is a conmpound of Forrmula Ilb. H "NR4 R'N
Xx~YN.R6 t25 O Ilb Another aspect of the invention is a conmpound of
Formula | or Il where R4 is 15 chloro, fluoro, or nethyl. Another aspect
of the invention is a conpound of Formula I_or Il where NRSR6 taken
together is O Rlo 8 Another aspect of the§ nvention is a conmpound of
Formula | or Il where NRSR6 taken together is { \NNO '™ ONOANN O
Another aspect of the invention is a compound of Formula I or IT where

NR’R® taken togethier is
& & &
h ﬁ\fo f{m o o N kll 0
NH NH NH
N=,
» Arz 2 ? ]

5
Another aspect of the invention is a compound of Formula I or I where RYis
selected from the group consisting of
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NNHNHNHA2 sas, ANANONHNH O,or 5 Another aspect of the

I nvention is a conpound of Fornmula | or Il where R1I0 is selected fromthe
group consisting of ,s "OxO ANOOO AN}"IL "NHANI" -NH INH AN ~N np"
I\ I\ Q@ R11 R11 R1' R11 R11 R11 R11 R11 R1I1 R11 0 ~1 O0 s OO0 AN/ NH
F°" NHNH/ | NHRL NR11 R11 \R11 R®" R11 R1 MR1I1 R1 Rl11 s Op OO,r 0
O0 NIHNH ""<NH /> NH > Y NH ~NNNI1I~-N'N 10 R11 R11 R1' RI' R1 Rii

R11 R11 RIINR1 0 0O0OO0OTr r s s 02 02'N~9‘NNHr NHr' NI SNHSNHO ™"

R11 R R1l1 R11 R11 R11 R11 R11 R11 R11 Rll Rii

0

% /\([,5 A%,\ \(Hﬁ 0 Ak
NH

'\ /v = o)\“‘

R R11 A2 A2

;\h‘i((NH | ?\N

Ar? , and A2

Another aspect of the invention is a compound of Formula I or I where R'' is

5  hydrogen, chloro, fluoro, or methyl.

Another aspect of the invention is a compound of Formula I or Il where Z is
CH.

10 Another aspect of the invention is a compound of Formula I wherenis 1.

Another aspect of the invention is that any scope of variables R' R R’ RY,
R’ RS R, RE R, R'°, R'Y, Ar!, Ar, X-Y, Z, and n can be used with any scope of the
remaining variables
15
“Alkyl,” “hydroxyalkyl,” “alkoxy” and related terms with an alkyl moiety
include straight and branched isomers. “Alkenyl” means a straight or branched alky}
group with at least one double bond. A term such as C;4(R)alkyl means a straight or
branched alkyl group of one to six carbons substituted with the substituent R. A term
20 such as N-(R)-pyrrolidinyl indicates that the nitrogen is substituted with the
substituent R. “Haloalkyl” and “haloalkoxy” include all halogenated isomers from
monohalo substituted alky! to perhalo substituted alkyl. “Ary}” includes carbocyclic
and heterocyclic aromatic ring systems. “Amino” includes includes primary,
secondary, and tertiary moieties. “Carbonyl” means CO. “Oxy” means -O-.
25  “Aminocarbonyl” means -N(R)C(=0)-. “Oxycarbonyl” means -OC(=0)-.
“Methylenecarbonyl” means -CH;C(=0)-. “Amino(cyano)iminomethyl” means
-NHC(=NCN)-.



02 02 @2 ,r 02 SYNH SNHS %H SNHO N\ NH/ O\ \ JON Rt Rt Rt
R11 R11 Htt R11 R11 Are Are ONHION N~ Ar2 , and Ar2 Anot her aspect of

the invention is a conpound of Fornmula | or Il where R 11 is 5 hydrogen,
chioro, fluoro, or nethyl. Another aspect of the invention is a conmpound of
Formula | or Il where Zis CH 10 Another aspect of the invention is a

conpound of Fornmula | where nis 1. Another aspect of the invention is
that any scope of variables R, R2, R3, R4l0 R5, R6, R, RS, R9, RI10, R',
Ar', Are, X-Y, Z, and n can be used with any scope of the renaining
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strai ght or br agohpelnds. kamllwacdtpabICIselmem movliatteth counter Aorisatom

such as Cl-6(R) | r to
Si X carbons s ubgif’é(‘%énfr%g%%ﬁﬁ ctsah{é’ﬂoqﬁé P I%tsﬁ)(la%fcapgcqiﬂy T & Qg O?Hllg c8 ggun%s
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Imrgglngd(ca% | ng(;deﬁlggr o c1t1@ e, mnﬁa?'gtgn? uco onate ydl('aorbrc;n%lélc h%o%“onﬁe, hydg%lodlc{;y
iodide, lactate, maleate, mesylate, nitrate, pamoate, phosphate, succinate, suifate,
tartrate, tosylate, and xinofoate. ‘Some cationic salt forms include ammonium,
10  aluminum, benzathine, Bismuth, calcium, choline, diethylamiqe, diethanolamine,
lithivm, magnesinm, meglumine, 4-phenylcyclohexylamine, piperazine, potassium,

sodium, tromethamine, and zinc.

The invention also includes all solvated forms of the compounds, particularly
15  hydrates. Solvates do not contribute significantly to the physiological activity or
toxicity of the compounds and as such function as pharmacological equivalents.
Solvates may form in stoichiometric amounts or may form from adventitious solvent
or a combination of both. One type of solvate is hydrate, and some hydrated forms
include monohydrate, hemihydrate, and dihydrate.
20
Some compounds of the invention may exist in stereoisomeric forms, one
example of which is shown below. The invention includes all stereoisomeric and
tautomeric forms of the compounds.
R® R3

N /Y\ - R .N ;: /Y\ -
R t X N‘ R1 \[(\ x
0 R® o
25
Synthetic Methods

The compounds described in the present invention can be synthesized

according to Schemes 1-4 as well as other procedures known in the art. Starting



25 "Am nocar bonyl " nmeans -N(R)C(=0) -. "Oxycarbonyl" means -OC(= 0)-.

"Met hyl enecar bonyl " neans -CH2C(=0O)-. "Am no(cyano)i m nonet hyl" neans
-NHC(=NCN)-. 10 The invention includes all pharmaceutically acceptable
salt fornms of the compounds. Pharmaceutically acceptable salts are those in
whi ch the counter ions do not contribute significantly to the
physi ol ogi cal activity or toxicity of the ?npounds and as such function
as pharmacol ogi cal equival ents. These salts*can be made 5 according to
comon organi ¢ techni ques enpl oying commercially avail able reagents. Sone
ani oni c salt fomeriatmmamaetaapevaiabieﬁ ﬁﬁiﬂ&smb&sybcamﬁon L‘b&ﬂiﬁnde
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phosphat e, SUCCInBﬁﬂlastrasddlafr@{vﬁhmtﬁ@dﬁl[ afiBe at OSYl at e, and xi nof oate. Sone

cationic salt fornms include ammonium 10 al um num benzat hi ne, bi smut h,
cal cium choline, diethylam ne, diethanolamne, |ithium nagnesi um

nmegl um ne, 4sphenyl cyglealexydseibed Bow ﬁiﬁ%@ﬁ’coﬂﬁBﬁ%'o¥me ineibym
tronetham ne, and zinc. The invention also includées all solvated forns of

t he conpounds, B&swﬁmxfﬁrmWHE@WM@@ a apprepiately srbstmsted etomatic bigg can
significantly t%eE&ﬁ %gh&ﬁﬂ nﬁ&idcm'ohé{e lio%egt@yﬁ:é’g?&d‘& ounds
har o)

and as such functi on ﬁ gl cal equiva ents orm in
st oi chi onmet ri c aaen i peiladigy-niediateds Hesknreagtionst iThe dlpsk Bmﬂv@mﬂll)oanlze

conbi nati on of &ﬁ]gﬁ dr at ed
forrrls ilncl ude nono @ﬂ?¥§c¥8§ qﬁ?agé nwgﬁﬁgyfgﬁ .gy@gge%%g%errpounds
of the invedfi onnmmeaxalbftpuremmteeale(ivsoﬁubsmehmydmlymd acetserfpctiondlitwhi ch

i s shown bel ow. Ttlﬂ %*gveﬁé %25 i ncl Hdes %{%0 ryetroela%(l)erngo%ﬁco%gpm H1torreri c

forms of the conpoun
thionyl chloride can produce benzylic chlorides (VI). Treatment of benzylic

chlorides with various amines in acetonitrile can deliver requisite amines (VII).

15 The amines (VII) can be converted into desired azepinones (VIII) in refluxing
toluene mediated by catalytic acetic acid. The azepinone intermediates VII (X=
NH, CH,, O) can in turn be elaborated into final products. Hydrogenolysis of VIII
(X=NH) under 10% Pd on carbon produces amine intermediate IX (Scheme II). The
amine functionality can be transformed to the desired urea functionality (X) with the

20  assistance of phosgene or N,N’-disuccinimyl dicarbonate and various amines
(Scheme 2). Alternatively, the succinic ester VIII (X=CH_) can be converted to
carboxylic acid (XI) with lithium hydroxide, followed by reaction with an appropriate
amine under TBTU coupling conditions to give desired amides (XII) (Scheme 3).
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described in the present invention can be synthesized according to Schenes
1 -4 as well as other procedures known in the art. Starting 11 materials
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In a manner similar to urea formation, cyanoguanidine XIII can be prepared

3 using diphenyl N-cyanocarboimidate and various substituted amines (Scheme 4).
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Biological methods
5 CGRP Binding Assay. Tissue Culture. SK-N-MC cells were grown at 37 °C

in 5% CQ; 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
NayHPO,, 1.1 mM KH,PO4, pH 7.4), and incubated for 5-10 min. at 4 °C in

10 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.

15  The SK-N-MC homogenate was then aliquoted and stored at -80 °C until needed.
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HN-/< ONCN NR6 HNV-/< X Il R6 OPh Biological nethods 5 CGRP Bi ndi ng
Assay. Tissue Culture. SK-N-MC cells were grown at 37 C in 5% CO2 as a
nmonol ayer in mediumconsisting of MEMwith Earle's salts and L- gl utam ne
(G bco) supplenented with 10% fetal bovine serum (G bco). Cell Pellets.

The cells were rinsed twice wth phosphate-buffered saline (155 mM Nad ,
3.3 MM Naz2HPO4, 1.1 nM KH2PO4, pH 7. 4), akfd i ncubated for-5-10 nin. at 4 C
in 10 hypotonic lysis buffer consisting of 10 M Tris (pH 7.4) and 5 mM
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assay buffer and a volume of 50 pl was added to each well. SK-N-MC pellets were
thawed, diluted in assay buffer with fresh 0.1% mammalian protease inhibitor
cocktail (Sigma), and homogenized again. SK-N-MC homogenate (5 pg/well) was
added in a volume of 100 pl. The assay plates were then incubated at room

10  temperature for 2 h. Assays were stopped by addition of excess cold wash buffer (20
mM Tris-Cl pH 7.5, 0.1% BSA) immediately followed by filtration over glass fiber
filters (Whatman GF/B) previously soaked in 0. 5% PEI. Non-specific bindiﬂg was
defined with 1 uM beta-CGRP. Protein bound radioactivity was determined using a
gamma or scintillation counter. The ICso was defined as the concentration of a

15  compound of invention required to displace 50% of radioligand binding.

Cyclic AMP Functional Antagonism Assay. Antagonism of the compounds of
invention was determined by measuring the formation of cyclic AMP (adenosine 3'5'-
cyclic moﬁophosphate) in SK-N-MC cells that endogencusly express the human
20  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 cyciase (Juaneda C et al., TiPS, 2000; 21:432-438;
incorporated by reference herein). Consequently, CGRP receptor antagonists inhibit
CGRP - induced cyclic AMP formation in SK-N-MC cells (Doods H et al., BrJ
25  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 invention were pre-incubated with SK-N-MC cells
for i5 min before the addition of CGRP to allow receptor occupancy (Edvinsson et
- 30 . al., Eur J Pharmacol, 2001, 415:39-44; incorporated by reference herein). Cyclic
AMP was extracted using the lysis reagent and its concentration was determined by

radicimmunoassay using RPAS59 cAMP SPA Direct Screening Assay Kit



conmpound serial dilutions were further diluted 25 fold into assay buffer
(50 MM Tris- A pH 7.5 5 mMMMd2, 0.005% Triton X-100) and transferred
(volune 50 I') into 5 96 well assay plates. [1251]-CGRP (Amersham

Bi osci ences) was diluted to 60 pMin assay buffer and a volume of 50 Wwas
added to each well. SK-N-MC pellets were thawed, diluted in assay buffer
with fresh 0.1% manmal i an prot ease i nhi bi tor cocktail (Sigma), and
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radi oi munoassay usi ng RPA559 cAMP SPA Direct Screening Assay Kit 17

(Amer sham Pharmaci a Bi otech). 1C50 val ues were cal cul ated using Excel fit.
The tested conmpounds of invention were determ ned to be antagoni sts as
they exhibited a dose - dependent inhibition of the CGRP - induced cyclic
AVP production. 5 In the Table 4, results are denoted as follows: A 0.1-10
nM B = 10-100 nM C =100-1000 nM D > 1000 nM Table 4. CGRP Bi ndi ng and
cAVP Functional Data Exanple CGRP bindingl® cAMP Function' 1GCso (nM |Cso
(nr M 1 BB 2C3C* 4C* 5C6BB 7B8D* 9C10BB 11 BB 12

* * b
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20

Pharmaceutical Compositions and Methods of Treatment

The compounds of Formula I inhibit the CGRP receptor. As such, they are
useful for treating disorders associated with aberrant CGRP levels or where

5 modulating CGRP levels may have therapeutic benefit.

Accordingly, another aspect of the invention is a pharmaceutical composition
comprising a compound of Formula I with a pharmaceutically acceptable adjuvant,
carrier, or diluent.

10

Compounds are generally given as pharmaceutical compositions comprised of
a therapeutically effective amount of a compound of Formula I, or a pharmaceutically
acceptable salt, and a pharmaceutically acceptable carrier and may contain
conventional exipients. A therapeutically effective amount is the amount needed to

15 provide a meaningful patient benefit as determined by practitioners in that art.
Pharmaceutically acceptable carriers are those conventionally known carriers having
acceptable safety profiles. Compositions encompass all common solid and liquid
forms including capsules, tablets, losenges, and powders as well as liquid
suspensions, syrups, elixers, and solutions. Solid compositions may by formed in

20 timed or sustained released formulations. Compositions are made using common
formulation techniques and conventional excipients (such as binding and wetting

agents) and vehicles (such as water and alcohols).

. Solid c;ompositions are normally formulated in dosage units providing from
25  about 1 to about 1000 mg of the active ingredient per dose. Some examples of solid
dosage units are 0.1 mg, I mg, 10 mg, 100 mg, 500 mg, and 1000 mg. Liquid
compositions are generally in a unit dosage range of 1-100 mg/mL. Some examples
of liquid dosage units are 0.1 mg/mL, ! mg/mL, 10 mg/mL, 25 mg/mL, 50 mg/mL,
and 100 mg/mL.
30
The invention encompasses all conventional modes of administration
inciuding oral, parenteral, intranasal, sub]iﬁgual, and transdermal methods.
Typically, the daily dose will be 0.01-100 mg/kg body weight daily. Generally, more
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compound is required orally and less parenterally. The specific dosing regime,

however, should be determined by a physician using sound medical judgement.

Inhibitors at the receptor level to CGRP are postulated to be useful in
pathophysiologic conditions where excessive CGRP receptor activation has occurred.
Some of these include neurogenic vasodilation, neurogenic inflammation, migraine,
cluster headache and other headaches, thermal injury, circulatory shock, menopausal
flushing, and asthma. CGRP receptor activation has been implicated in the
pathogenesis of migraine headache (Edvinsson L. CNS Drugs 2001, 15(10),745-53;
Williamson, D. J. Microsc. Res. Tech. 2001, 53, 167-178.; Grant, A. D. Brit. J.
Pharmacol. 2002, 135, 356-362.). Serum levels of CGRP are elevated during
migraine (Goadsby P. J. et al. Ann. Neurol. 1990, 28, 183-7) and treatment with anti-
migraine drugs returns CGRP levels to normal coincident with alleviation of
headache (Gallai V. et al. Cephalalgia 1995, 15, 384-90). Migraineurs exhibit
elevated basal CGRP levels compared to controls (Ashina M. et al., Pain 2000, 86(1-
2), 133-8). Intravenous CGRP infusion produces lasting headache in migraiﬂeurs
(Lassen L.H. et al. Cephalaigia. 2002, 22(1), 54-61). Preclinical studies in dog and
rat report that systemic CGRP blockade with the peptide 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).
Another aspect of the invention is a method of treating migraine or headache.
“Migraine,” “headache,” and related terms are as understood by medical
practitioners. Migraine encompasses all classes of migraine including common,

classic, cluster, fulgurating, hemiplegic, opthalmoplegic, and opthomalmic.

“Therapeutically effective” means there is a meaningful patient benefit as

understood by medical practitioners.

84
B *
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As such, they are useful for treating disorders associated wth aberrant

CGRP | evel s or where 22

“Patient” means a person who may benefit from treatment as determined by

medical practitioners.

Another aspect of the invention relates to a method of treating inflammation
5 (particularly neurogenic inflammation), pain, thermal injury, circulatory shock,
diabetes, Reynaud's syndrome, peripheral arterial insufficiency, subarachnoid/ cranial
hemorrhage, tumor growth, flushing associated with menopause and other conditions
the treatment of which can be effected by the antagonism of the CGRP receptor by
the administration of pharmaceutical compositions comprising compounds of
10 Formula (I) as defined herein.

Another aspect of the invention relates to methods selected from the group
consisting of (a) immune regulation in gut mucosa (b) protective effect against
cardiac anaphylactic injury (¢} stimulating or preventing interleukin-1b(IL-1b)-

15  stimulation of bone resorption (d) modulating expression of NK1 receptors in spinal
neurons and (e) airway inflammatory diseases and chronic obstructive pulmonary
disease including asthma. See (a) Calcitonin Receptor-Like Receptor Is Expressed
on Gastrointestinal Immune Cells. Hagner, Stefanie; Knauer, Jens; Haberberger,
Rainer; Goeke, Burkhard; Voigt, Karlheinz; McGregor, Gerard Patrick. Institute of

20  Physiology, Philipps University, Marburg, Germany. Digestion (2002), 66(4), 197-
203; (b) Protective effects of calcitonin gene-related peptide-mediated evodiamine on
guinea-pig cardiac anaphylaxis. Rang, Wei-Qing; Du, Yan-Hua; Hu, Chang-Ping;
Ye, Feng; Tan, Gui-Shan; Deng, Han-Whu; Li, Yuan-Jian. School of Pharmaceutical
Sciences, Department of Pharmacology, Central South University, Xiang-Ya Road

25 88, Changsha, Hunan, Naunyn-Schmiedeberg's Archives of Pharmacology (2003),
367(3), 306-311; (c) The experimentalr study on the effect calcitonin gene-related
peptide on bone resorption mediated by interleukin-1. Lian, Kai; Dy, Jingyuan; Rao,
Zhenyu; Luo, Huaican. Department of Orthopedics, Xiehe Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan, Peop. Rep.

30  China. Journal of Tongji Medical University (2001), 21(4), 304-307, (d} Calcitonin
gene-related Peptide regulates expression of neurokinin! receptors by rat spinal
neurons. Seybold VS, McCarson KE, Mermelstein PG, Groth RD, Abrahams LG.

J. Neurosci. 2003 23 (5): 1816-1824. epartment of Neuroscience, University of



5 nodul ating CGRP | evel s may have therapeutic benefit. Accordingly, another
aspect of the invention is a pharmaceutical conposition conprising a
conpound of Forrmula | with a pharmaceutically acceptabl e adjuvant,

carrier, or diluent. 10 Conpounds are generally given as pharmaceuti cal
conpositions conprised of a therapeutically effective anount of a conpound
of Fornmula |, or a pharmaceutically acceptable salt, and a
pharmaceutically acceptable carrier and na§3contain conventi onal

exipients. A therapeutically effective anount is the amount needed to 15
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wei ght daily. Cresaeh|NumbdlitcUridersity Berlin, Berlin, Germany. Pulmonary Pharmacology
& Therapeutics (2003), 16(3), 121-130; and (g) Pharmacological targets for the
inhibition of neurogenic inflammation. Helyes, Zsuzsanna; Pinter, Erika; Nemeth,
15 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.

20 Another aspect of this invention relates to a method of t:re_atmeﬁt using
combinations of Formula I compounds with one or more agents selected from the
group consisting of COX.-2 inhibitors, NSAIDS, aspirin, acetaminophen, triptans,
ergotamine and caffeine for the treatment of migraine.

25 DESCRIPTION OF SPECIFIC EMBODIMENTS

Proton magnetic resonance (1H NMR) spectra were recorded on a Bruker AC
300 or AC 500. All spectra were determined in the solvents indicated and chemical
shifts are reported in § units downfield from the internal standard tetramethylsilane
30 (TMS) and interproton coupling constants are reported in Hertz (Hz). Splitting
patterns are designated as follows: s, singlet; d, doublet; t, triplet; q, quartet; m,
multiplet; br, broad peak. Low resolution mass spectra (MS) and the apparent



conpound is required orally and | ess parenterally. The specific dosing
regi me, however, should be determ ned by a physician using sound nedi cal
judgenent. Inhibitors at the receptor level to CGRP are postul ated to be
useful in 5 pathophysiologic conditions where excessive CORP receptor
activation has occurred. Sonme of these include neurogenic vasodil ation,
neur ogeni ¢ i nflammati on, mgraine, cluste 4 headache and ot her headaches,
thermal injury, circulatory shock, nenopausal flushing, and asthma. CGRP
receptor activation has been inplicated in the pathogenesis of mgraine
headache (Edvi ngsteeular (MNE) & (ivy8)2 08 detdriniried)on @ ichathass platfdvrh| Therson, D. J.
M crosc. Res. Tech. 2001 53, 167-178.: Gant,. A D. Brit. J. Pharmacol .
2002, 135, 356- g‘%‘é‘??@@é’ryﬁ‘ﬁﬂee%‘fr?%&f béspgnbbY Wsisht eﬁ&t%&‘&fﬁ‘ﬁ{& P“‘?r‘ig‘ieé‘r i ne
(CGoadsby P. J. gtepaipwmmg ﬂhle&n%n Yl:@el@s CIss (waarqh)mﬁyl@k a_tﬂé@afamsmr?m th
anti- mgraine drygs returns vel s to normal colncident wt

al l evi ation of m#zrgmﬁgﬂd@rmp °f/é-8€i‘"'a? ; PR selvent comgestiomef 40%g 4. 90) .

M gr ai neur s exhMuoH-80%ei2)0h srTi e eu@ﬂ%%ihﬁ!ﬁb&t%&ﬁ?@s’it%ﬁ 959, MROH-9IS
(Ashina M et al., Pain 2000, 86(1- 2), I33-8). |ntravenous CGRP infusion
produces | asti nff? e(bbfé@“ﬁé\iwerﬂfﬁaﬁﬂ‘&ﬁ@mW% @ HPLCiipstaymegt usigeishal al gi a.
2002, 22(1), 54xGkka 3 |8tk b 1t

system ¢ CGRP bl ockad(_'?h\;s\ﬂ%ﬂﬁ?g@#gﬁgﬂﬁg?lggﬁ&gg&%gg %dgﬁég}a%e(r)t

al ter resting sy8ilé&nirflunesentignaidi(TEAY and reeghing solvesk BAUOTelverier -908h, VY-T. et
20 al. J. Phar BXi0 . -8). - '
ant agoni st s g apalerP1o% TR oy AR ine it wld: TR M RS SUGREERE

car di ovascul@yr tetentiph timie {Bf) of fpreduci was measwred as220inmt wavelengtioci ated wit h
non-sel ective 5-HTj 3 D agonists, "triptans" (e.g., sumatriptan). 25

Anot her aspect of the invention is a nethod of treating m graine or
headache. "M grai ne," "headache," andnteehediste 1t erns are as understood by
medi cal practitioners. Mgraine enconpasses all classes of mgraine

i ncl udi ng common, classic, cluster, fulgura&ing, hem plegic,

opt hal nopl egi ¢, and opt-homal m c. 30 "Ther ﬁgﬂuoi |1y effective" nmeans there
is a neaningful patient benefit as

Q e, 0\/
Ao °
15 2-(Acetoxymethyl-4-tert-butoxycarbonylamino-3-methyl-benzylidene)-

succinic acid diethyl ester. Nitrogen gas was bubbled through a solution of acetic
acid 3-tert-butoxycarbonylamino-6 ~iodo-2-methyl-benzyl ester (3.85 g, 9.5 mmol),
itaconic acid diethyl ester (2.2 mL, 12 mmo!); tetrabutylammonium chioride (3.4 g,
12 mmol), and triethylamine (4.0 mL, 29 mmol) in N, N-dimethylformamide (25 mL) |
20  for 5 minutes. Palladium (II) acetate (0.32 g, 1.4 mmol) was added. Mixture was
heated at 100 °C for 45 minutes. Mixture was cooled to room temperature then
diluted with diethyl ether (100 ml). Mixture was washed successively with water (3
X 50 mL), and brine (25 mL). Organic was dried (MgSQy), filtered and concentrated
in vacuo. Silica gel purification yielded the desired product in 99% yield as an amber
25 oil. '"H NMR (300 MHz, CDCl;): $=38.0 (s, 1H), 7.78 (d, /=8.4, 1H), 7.08 (d, /=8.4,
1H), 6.32 (s, 1H), 5.11 (s, 2H), 4.27 (g, J=7.3, 2H), 4.11 (q, /= 7.1, 2H), 3.30 (s, 2H),



understood by nedical practitioners. 22 "Patient" neans a person who may
benefit fromtreatnent as determ ned by nedical practitioners. Another
aspect of the invention relates to a nmethod of treating inflamation 5
(particularly neurogenic inflamuation), pain, thermal injury, circulatory
shock, diabetes, Reynaud's syndrone, peripheral arterial insufficiency,
subarachnoi d/ cranial henorrhage, tunor %%ﬁ flushing associated with
menopause and ot her conditions the treat t of which can be effected by

t he antagoni sm of the CGRP receptor by the adm nistration of

phar maceut i cal aanrmgs‘ﬂl),i Mrs(spsiﬂrpnjssi(ggﬂg;,qnm(u,rma, 082 WOSFoNER 12B)t, &
defined herein. ?F QEWE %iﬁ;ﬁ nvention relates to nethods sel ected
fromthe group 7@0 P ne regul ation in gut nucosa (b)
protective effect agalnst cardlac anaphylactic injury (c) stimulating or
preventing interleukin- 1 b(IL- I b) 15 stinulation of bone resorption (d)
nodul ati ng expressi on of NKI receptorSijiehms#iafe® neurons and (e) airway

i nfl ammat ory di seases and chronic obstructive pul nonary di sease including
asthma. See (a) Calcitonin Receptor-Like Receptaor |Is Expressed on
Gastrointestinal Inmune Cells. Hagner, StefqﬂLeﬂ<Knauer, Jens; Haber berger,
Rai ner; Goeke, Burkhard; Voigt, Karlheinz;"t®egor, Gerard Patrick
Institute of 20 Physiol ogy, Philipps Uniwersity, Marburg, Gernany.

Di gestion (2002), 66(4), 197- 203; (b)gPr tive effects of calcitonin
gene-rel ated pepti de-nedi ated evodi a n- i i i
anaphyl axis. Rang, Wei-Q ng; Du, YaneHua;
Qui - Shan; Deng, Han-Wi; Li, Yuan- Ji an. ofll Pharmaceutical Sciences,
Department of Pharnmacol ogy, Central Sout , @f%lty, Xi ang- Ya Road 25 88,
Changsha, Hunan, Naunyn- Schm edeberg's Archi ves of Pharnmacol ogy (2003),
367(3), 306-311; (c) The experinmental study on the effect calcitonin
gene-rel at ed pepti AB ()N ABOOS nietyDY-Pirt-BitosyoahbiRGm biy-3- e Myl Bl Nsubeinld an,

)PE?Ie h e DUH’O s i]): tn g?/ Yee lg?p' ]h ?2&1 (Acl_eltjo(gcmergal-g terr-buto%%;;[brgg{rllgnuqoéqn}e yP edi cs,
benzyl:dene)-succnuc acid diethyl ester (4.4 g, 9.5 mmol) and (-)-1,2-bis({2R.5R)-
10  diethylphospholano)benzene(cyclooctadiene)rhodium (I) trifluoromethane sulfonate
- (100 mg) was dissolved in ethanol (80 mL). Mixture was placed on a Parr

Chang-Ping; Ye, Feng; Tan,

hydrogenation apparatus. Reaction vessel was charged with 60 psi of hydrogen gas.
Reaction mixture was atlowed to shake at room temperature for 18 hours. Reaction
mixture was concentrated in vacuo. Residue was passed through a plug of silica gel
15 eluting 80% cthyl acetate-hexanes (250 mL). Filtrate was concentrated in vacuo to
afford the desired product in 97% yield as an amber oil. '"H NMR (300 MHz, CDCl3):
§=17.62 (d, /=8.1, 1H), 7.01 (d, /= 8.4, 1H), 6.20 (s, 1H), 5.20 (m, 2H), 4.09 (m,
4H), 3.14 (m, 1H), 2.69 (m, 2H), 2.38 (dd, JI=16.8, J2= 4.8, 1H), 2.23 (s, 3H), 2.07
(s, 3H), 1.56 (3, 3H), 1.50 (s, 9H), 1.22 (m, 6H). MS m/e (M-H)=464.0.
20
Intermediate 3

NHg
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Col | ege, Huazhong University of Science and Technol ogy, Whan, Peop. Rep.
30 China. Journal of Tongji Medical University (2001), 21(4), 304-307, (d)
Calcitonin gene-rel ated Peptide regul ates expression of neurokinin |
receptors by rat spinal neurons. Seybold VS, MCarson KE, Mernelstein PG
G oth RD, Abrahans LG J. Neurosci. 2003 23 (5): 1816-1824. epartnent of
Neur osci ence, University of 23 M nnesot a, nneapol i s, M nnesota 55455,
and Departnent of Pharmacol ogy, Toxi col og'ffé,vl and Therapeutics, University
of Kansas Medical Center, Kansas Cty, Kansas 66160 (e) Attenuation of

anti gen-induced air myS)nypﬁfefoeﬁ@a@awmaas-mmﬂm)%&zﬁkaaid dRRR ester.
Aoki - Nagase, To ase, Takahi de; Yqoshio; 5 Shindo,

Takayuki ; Kurih F‘E“O‘"?‘Eﬂ?ﬂﬁﬁ‘" d (A mbhwes add‘i%@lﬁﬁ"?‘ﬁ“‘“‘?g%ﬁ%{aﬁetoﬁmﬁgﬂl“"e’ -
Tomita, Tetsuj i buSk@sbolhinii;3- h@ﬂﬁbbelﬁy%ﬁbcu{fé'édl@afeﬁwyl L’#tér@#'&g,@g%mxol)

Yasuyoshi . Departrrent of Geriatric Medicine, G aduatée School "of Medi ci ne,

Uni versity of tFoliShioromsthare (49 fan Repghionimixiire was siured 8t room temperatyse fo0002) |
283(5,Pt. 1)s L@@%om@mxu&@w&;aéoﬁeén&%a iDERED. rﬁém&%egﬂgm@d s

i nflammatory nmedi ator. Springer, 10 Jochen; rangel o; Fi scher,

Axel ; G oneber gt dicijgramethane Gﬁaﬂ-l @d%wba%sucmswﬁbwﬁ@emdmwmfso@m atric

Pneum)l ogy and 9“‘@ rg%ﬁﬁe
Hunbol dt - Uni ver%ﬁjﬁd&%t SB)E“QI I'n 93%1}? mn%ﬁeﬁaﬁar Sulfate
Ther apeutics (2 anyigyodyentraed i1 BB uo tmyle gl)edalmednaodlhomgl%ytek?gehs for
the inhibition uy, 10
Erka: Nemet h, T 80 df AV CiobmEEBG B 6 BB a L3 ERRR /B By and
(P:uhar rra;:o'ltvggr(apyS 18 AACAH) ?{OthJ\Md)t BJOBQdd, Ui g gy £3=1 13. aﬁ%ﬂﬁ’eﬁﬁ (uE’qm,,Az bdu@ﬂ,

rren icin nti - ergy ent
(2003), 2(2), g‘ila %}gf@ﬁ ﬁéof% Ga?g )E?Y”T?c‘s léaﬁ 645, A2 S HinMher
aspect of this WMQH{O;R—H)*&I%ZO a met hod of treatnment using
combi nations of Fornula I compounds with one or nore agents selected from

the group consisting of COX-2 inhibitors, NSAIDS, aspirin, acetam nophen,
triptans, ergotam ne and caffeine forln;eplgealgtgat ment of m graine.

N--NH
i

Yo
o) O\\/
15 N N ©

2-(8)-(4-Acetoxymethyl-1 H-indazol-5-yImethyl)-succinic acid diethyl ester.

Isoamyl nitrite (1.6 mL, 12 mmol) was added dropwise to a cooled (water ice bath)
sollution of 2-(S)-(2~acetoxyxncthyl-4—amino-3-methyl-benzyl)-succixﬂc acid diethyl

20 ester in carbontetrachloride (80 mL) and acetic acid (4 mL). Mixture was stirred at 0
°C for 2 hours. Mixture was warmed and stirred at ambient temperature for 14 hours.
Mixture was concentrated in vacuo. Residue was dissolved in dichloromethane
(75mL) then washed successively with saturated aqueous sodium bicarbonate (2 X 50
mL), and brine (30 mL). Organic was dried (magnesium sulfate), filtered and

25  concentrated in vacuo. Silica gel chromatography {ethy! acetate - hexanes) afforded
the product in 55% yield as an amber oil. '"H NMR (300 MHz, CDCL): 6= 8.19 (s,
1H}, 7.44 (d, J= 8.8, 1H), 7.24 (d, /= 8.8, 1H), 5.49 (s, 2H), 4.06 (m, 4H), 3.25 (m,



25 DESCRI PTI ON OF SPECI FI C EMBODI MENTS Prot on magnetic resonance (1H NWR)
spectra were recorded on a Bruker AC 300 or AC 500. Al spectra were
determned in the solvents indicated and chem cal shifts are reported in 6
units downfield fromthe internal standard tetramethylsilane 30 (TM5) and

i nterproton coupling constants are reported in Hertz (Hz). Splitting
patterns are designated as follows: s, singlet; d, doublet; t, triplet; q,
quartet; m rmultiplet; br, broad peak. L resol uti on nass spectra (M)
and the apparent 24 nolecular (MH#) or (MH + was determ ned on a

M cromass pl at f oRJ3.1Th, mb,ezmr(halmgrzadzxaa,snarsaz, UEP06.5 el )asd pE@ACHRLS, DYy

wei ght. The product mgre purified ﬁ Prep HPLC using the colum YMC S5
005 (30 x 100 ™ L 5)a20F Gl . 48) MSVEVRHRS Trbi ent time of 8.0
mn. starting from solvent conposition of 40%5 MeOH 60% H20-0. 1% TFA and
ending with sol vent conposition 95% MeOH 5% H20-0.1 % TFA. The products
were anal yzed by a HPLC i nstrunent usiégraediatk$ERA col urm (3.0 x 50 mm S7)
starting fromsolvent A (10% MeOH - 90% water - 0.1 9% trifluoroacetic
acid (TFA)) and reaching solvent B (10%Water - 90% nethanol - 0.1 % TFA)
over a gradient time of 2 mn. The flowmsate is 5 nLlmn. and 10 retention
time (Rf) of product was neasured a%?zz wavel ength. Internediate 1
001 Ix* HN* 'O\ \ O~ O0---'0 O

2- (Acet oxynet hyl -4-tert - but ox) car bonyl am
acid diethyl ester. N trogen gas was bubbl e rough a solution of acetic
acid 3-tert-dut oxycarbonyl am no-6 -iodofﬂo‘f.h9lﬁbenzy1 ester (3.85 g, 9.5
mmol ), itaconic acid diethyl ester (2.2 nl, 12 mmol:),- tetrabutyl anmoni um
chloride (3.4 g, :

gt hyl - benzyl tdene) - succinic

2-(S)—(4-Hydrbxymethyl—1 H-indazol-5-ylmethyl)-succinic acz"a' dimethyl ester.
Potassium carbonate (1.6 g, 11.6 mmol) was added to a solution of 2-(S)-(4-
acetoxymethyl-1H-indazol-5-ylmethyl)-succinic acid diethyl ester (2.0 g, 5.5 mmol)

10 in methanol (60 mL). Mixture was stirred at room temperature for 1.5 hours.
Reaction was quenched with the addition of 1IN hydrochloric acid (30 mL). ‘
Methanol was removed from the mixture in vacuo. Remaining aqueous was basified
with sodium bicarbonate. Mixture was extracted with ethyl acetate (2 X 40 mL).
Combined organic layers were washed successively with water (30 mL) and brine (30

15 mL). Organic was dried (magnesium sulfate), filtered then concentrated in vacuo.
Desired product was obtained in 92% yield as an amber oil. "H NMR (300 MHz,
CDCl3): = 8.21 ((s, 1H), 7.34 (d, /=9.2, I1H), 7.17 (d, /= 8.8, 1H), 5.02 (dd, JI=
12,4, J2=17.9, 1H) 3.63 (s, 6H), 3.23 (m, 1H), 2.98 (m, 1H), 2.77 (dd, JI= 7.7, J2=
16.8, 1H), 2.53 (dd, JI= 6.4, J2= 16.7, 1H). MS m/e (M+H)*=307.0.

20

Intermediate 6

Ct



12 mmol ), and triethylamne (4.0 nL 29 mmol) in NN-dinethyl formam de (25
m.) 20 for 5 mnutes. Palladium (Il) acetate (0.32 g, 1.4 mmol) was added.
M xture was heated at 100 C for 45 minutes. Mxture was cooled to room
tenperature then diluted with diethyl ether (100 m). M xture was washed
successively with water (3 X 50 nL), and brine (25 nL). Organic was dried
(MgSAH), filtered and concentrated in vacyop. Silica gel purification

yi el ded the desired product in 99%yvyield an anmber 25 oil. '"H NWR (300
MHz, CDC13): S= 8.0 (s, 1H), 7.78 (d, J8.4, IH, 7.08 (d, J=8.4, 1H), 6.32
(s, 1H), 5.11 (s, 2H~S)&4dnibramethplil B-inddkhls5-Amethyl)Quecinid aeid dimethyd efter 3. 30

(s, 2H), 25 2.24,.(s, 3H ,.2.04 (s, . .1.55 (s, 3H), 1.51 H, 1.32
S YDy 0 by RubSigrige’ Tykonyteniitios b ey i a0 B sl BRIt DB redi at o
0 f ' HN | O hydrox¢endthyld H-dd&#d1-5-ylmethyl)-succinic acid dimethyl ester (1.53 g, 5.0
S Gl e r P Tgmet) in dichforomethane (30 mL). Réaction mxtare was stired at aaicnt > *¢' ™ ©

2- (S) - (Acet oxy nihétande FR Dokl Mikfusd VAYChadHnRRd 31 IREDY Residue was triturated
benzyl i dene)-succinic acid diethyl ester (4.4 g, 9.5 mvl) and (-)-
1, 2-bi s(( 2R, 5R) in tolyern @th)p!he%mm&ﬁbémne?‘eyémww@n@}h hodi um (1)
trifluoronet hangichidldntping (30(.%99:1,9;;3&011%%% Obeotpd uess:&ies}mk w(a@gotgﬂ'x%d

ydr Rea was

M xture was placed on a Parr ogenat i on appar at us. ction vesse
charged with 60ind¥% yitldasdn orpage spdid. 'H RVERC (300 MIHT, GMTCl): Wa 8.221 (5, 0749 shake

at room tenper atre,f0 rs. td ] r in
vacuo. Resi due {'@Bgsfs%égt!%ggl]%ﬁd;qgﬁjg% @ﬁ??ﬁb%l@%@ﬂ%ﬂghgg% et hyl
acet at e- hexthes3R3G9rld, JIFiBI1} V2t K.5)pR.5€ (nck)t NS ade (M+H}icBdaseo afford the
desired product in 97%yield as an anber oil. 1H NWR (300 MHz, CDCI 3): 8=
7.62 (d, .f 8.1, 1 H, 7.01 (d, J=8.4, 1 H, 6.20 (s, | H, 5.20 (m 2H,
4.09 (m Intermediate 7

(
2
2 X
a iént

15 [9-(2,2-Dimethyl-propyl)-8-ox0-3,6,7,8,9, 10-hexahydro-2,3, 9—tﬁaza-659-
cycloheptafe]inden-7-yl]-acetic acid methyl ester. Neopentylamine (2.0 mL, 17
mmol) was added to a mixture of potassium carbonate (1.2 g, 8.7 mmol} and 2-(S)-
(4-chloromethyl-1H-indazol-5-ylmethyl)-succinic acid dimethyl ester hydrochloride
(1.56 g, 4.3 mmol) in acetonitrile (30 mL). Reaction mixture was heated at reflux

20  until starting material was deemed to be consumed by HPLC (1.5 hours). Mixture
was cooled to room temperature then filtered. Filtrate was concentrated in vacuo.
Residue was dissolved in a mixture of toluene (40 mL) and acetic acid (2 mL).
Reaction mixture was heated at reflux until judged complete by HPLC (44 hours).
Mixture was concentrated in vacuo. Residue was dissolved in ethyl acetate (50 mL)

25  and washed with saturated aqueous sodium bicarbonate (2 X 25 mL). Qrganic was
dried (magnesium sulfate), filtered and concentrated in vacuo. Silica gel
chromatography (ethyl acetate-hexanes) yielded the desired product in 90% yield as a
yellow foam. '"H NMR (300 MHz, CDCL): = 8.01 (s, 1H), 7.35 (d, /= 8.4, 1H), 7.13



4H), 3.14 (m | H, 2.69 (m 2H), 2.38 (dd, J1=16.8, J2= 4.8, 1 H), 2.23
(s, 3H, 2.07 (s, 3H, 1.56 (3, 311), 1.50 (s, 9H), 1.22 (m 6H). Ms ne
(MH-=464.0. 20 Intermediate 3 NH2 0 O f~0 O O 26

2-(S)-(2-Acet oxynet hyl - 4- am no- 3- met hyl - benzyl ) -succinic acid diethyl

ester. Trifluoroacetic acid (10 nL) was added to a sol ution of
2-(S)-(acetoxynet hyl -4-tert- butoxycar bony#gm’ no- 3- met hyl - benzyl ) - succi ni c
acid diethyl ester (4.6 g, 9.9 mmol) in difthl oronethane (40 nlL). Reaction
m xture was stirred at roomtenperature for 5 1.5 hours. M xture was
concentrated i n(daedot, IR .4ud, Fe$.8) i1 Ky dlsogd, J=ni 638, d H)) & 20ik, hah 3.¢06, L) and

and bri ne. (30 moD b SR v R A 8 o 3L 68, 3BT ol adoona ™

concentrated i n(dorolé.0, L=al3] 1HNG.85E) 9red mwﬂ)&sﬂﬁ% yield as an

amber oil. '"H NWR (300 MHz, CDC13): S=6.85 (d, ,)=8.1, 1 H), 6.67 (d, ./=
8.4, 1 H, 10 5.18 (m 2H), 4.09 (in,, 4H), 309(dd J1= 6.2, J2= 13.9,

1H), 2.96 (np 1H), 2.66 (m 2H)), 2.37&%&@34.6, J2=16.7, IH), 2.15
(s, 3H, 2.06 (s, 3H), 1.20 (m 6H. M5 nie (M C2H402+H) += 306. 2.
Internediate 4 N-NH OO0 O,/ 15 '~ \#¥ O O 2-(9S)-(4-Acet oxynet hyl -

H i ndazol -5 yl nmethyl )-succinic acid digthyl ester. Isoanyl nitrite (1.6
m., 12 mmol) was added dropwi se to a ctlioled\(water ice bath) sollution of
2-(S)-(2-acet oxynet hyl - 4- am no- 3- met hyl - benzyl ) - succinic acid di et hyl

[9-(2,2-Dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-

cycloheptafe]inden-7-ylj-acetic acid. Lithium hydroxide monohydrate (335 mg, 8.0

10 mmol) was added to a solution of [9-(2,2-dimethyl-propyl})-8-0x0-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]-acetic acid methy! ester (1.32 g,
3.8 mmol) in methanol (15 mL), tetrahydrofuran (15 mL) and water (15 mL).
Reaction mixture was heated at 50 °C for 1 hour. The organic solvents were
removed from the mixture in vacuo. Remaining aqueous was dlluted with water (25

15 mL). Mixture was neutralized with 1 N hydrochloric acid (8.0 mL). Mixture was
extracted with ethyl acetate (2 X 30 mL). Combined organic layers were washed
with brine (20 mL) then dried (tnagnesium sulfate), filtered and concentrated in
vacuo. Desired product was obtained in 88% yield as a light yellow solid. 'H NMR
(300 MHz, CDCl;): 6= 7.98 (s, 1H), 7.36 (d, /= 8.8, 1H), 7.10 (d, /= 8.8, 1H), 5.38

20 (d,/=16.38, 1H), 4.48 (d, J~ 16.8, 1H), 3.85 (m, 1H), 3.49 (d, J= 13.5, 1H), 3.18 (d,
J=13.9, 1H), 3.08 (s, 2H), 2.92 (dd, JI= 8.2, J2= 16.3, 1H), 2.55 (dd, JI=16.5, J2=
4.8, 1H) 0.81 (s, 9H). MS m/e (M-H)'=328.0.

25



20 ester in carbontetrachloride (80 nL.) and acetic acid (4 nL). Mxture was
stirred at 0 Cfor 2 hours. Mxture was warnmed and stirred at anbi ent
tenperature for 14 hours. M xture was concentrated in vacuo. Residue was
di ssolved in dichloronethane (7SnL) then washed successively with

sat ur at ed aqueous sodi um bi carbonate (2 X 50 nlL), and brine (30 nL).
Organic was dried (nmagnesium sul fate), filé(?red_ and 25 concentrated in
vacua. Silica gel chromatography (ethyl acetate - hexanes) afforded the
product in 55%yield as an anber oil. '"H NVWVR (300 MHz, CDCl 3): S= 8.19 (s,
1 H, 7.44 (d, J 8.8, 1 H, 7.24 (d, Imté@nBdialeH), 5.49 (s, 2H), 4.06 (m
4H), 3.25 (m 27 IH, 3.11 (m 1 H, 2.97 (m 1H), 2.72 (dd, J1= 8.8, J2=
16.5, IH) 2.43 (dd, J1= 5.1, J2=16.5), B 09 (s, 3H, 1.19 (m 6H. Ms ne
(MrH) "= 377.1. Internmediate 5 N NH HON-M $ 000 -
2-(S)-(4-Hydroxynet hyl -1 H i ndazol - 5yl ne succinic acid dinethyl ester.
Pot assi um carbonate (1.6 g, 11.6 nmol) wa ded to a solution of 2-(S)-(4-

acet oxynmet hyl - | Hindazol -5-yl meth -S c gcid diethyl ester (2.0 g,
5.5 mol) 10 in nmethanol (60 nlL). ureuwa styrred at roomtenperature
for 1.5 hours. Reaction was quench&d” Wt hfit he—atg+ti on of I N hydrochloric

acid (30 nL). Methanol was renoved fromt®e mxture in vacuo. Renmining
aqueous was basified wth sodium bicarbonate. M xture was extracted with
ethyl acetate (2 X 40 nl). Conbined organjc |ayers were washed

successi vel y wi t h we’eferpdd-noy3 aid bti-frealoso-23. htriaza-Ghparliobentels/ infered
s bt ai ned 1 ' Saucs 1A REl SEF, BORIRRAES M A B e PR P 2
8.21 ((s, 1 H),Chlogungthafl-1¥=indazd]-54yligthyl)-suciniciacid dimeghyd estdr Hyjirochlofige ( dd,
‘(]é; \%5247 ‘;2: J%’_Z{e%on\;ert'éb fgllogﬁné fpro%re a%a%éo&s% tllxe pl}'zp io%%f f&lz,ﬁ- H, 2.77
Dimethyl-propyi)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza~(S)-cycloheptafe]inden-
7-yl}-acetic acid methyl ester. Silica gel chromatography (ethyl acetate — hexanes)
10 afforded the desired product in 62% yield as an amber oil. 'H NMR (300 MHz,
CDCly): 8= 7.77 (s, 1H), 7.28 (m, 6H), 7.09 (d, /= 8.4, 1H), 5.18 (d, /= 16.8, 1H),
4.99 (d, /= 15.0, 1H), 4.43 (d, /= 5.9, 1H), 4.39 (d, J= 1.8, 1H), 4.34 (d, /= 4.0, 1H),
3.74 (s, 3H), 3.13 (m, 2H), 2.51 (dd, Ji=5.5, J2= 16.8, 1H). MS m/e (M+H)'=
364.0.
15

Intermediate 10

(9-Benzyl-8-o0x0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(S)-cycloheptafe] inden-
20 7-yl)-acetic acid. Lithium hydroxide (32 mg, 0.76 mmol) and (9-benzyl-8-oxo-
3,6,7.8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptafe]inden-7-yl)-acetic acid methy!
ester were reacted in @ manner analogous to the preparation of {9-(2,2-dimethyl-
propyi)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptafe]inden-7-yl]-



16.8, 1 H), 2.53 (dd, J1= 6.4, J2=16.7, 1H. MS me (MrH) = 307.0. 20
Intermediate 6 NNNHHCO C | 0-1 OO0 0O 28

2-(S)-(4-Cnhloromet hyl -] Hindazol -5 yl met hyl ) -succinic acid dinmethyl
Thi onyl chloride (5.0 nmL) was added to a solution of
1 Hindazol -5-yl nethyl)-succinic acid dinethyl

hydr ochori de.

2-(S)-(4- hydroxynet hyl -

ester (1.53 g,

stirred at anbient 5 tenperature for 2 hou
vacua. Residue was triturated in toluene (30 nmiL), then concentrated in

ester

5.0 mmol) in dichloronethape (30 nL). Reaction m xture was

M xture was concentrated in

vacua. Residue uésic atidaDesiredi gréducthvaddbadinsdeds Aashow 30 imb9%tyiedd) '"HAMRNL r at ed

in vacua. Desi
NVR (300 MHz,

r product was obtained _in 96%yield as an orange solid.
Cfg%g@@:,g;@go( De): 7y, 7245, A4). 13f (my SH), Bl6 @, 4fD), 700 61, /588, 1=

"H

8.8, 1H), 5.12 , : ! 2. 69
g1, gs PR B, s R B I G AR e

(dd, Ji= 8.1,
7H NNO N

J2="16.5)"" 2. X
15 AGIFIS3 ;H)_zfg,sﬁypmm) =350.0.

propyl)-8-oxe-3,6,7,8,9, 10- hexahydro- 2, 3, 9-triaza-(S)- cycloheptalejinden-7

yl]-acetic acid nethyl ester. Neopentylamne (2.0 nL, 17 mvol) was added

to a mxture of potassium carbonate (In@rmgedi@e ¥l nmol) and 2-(S)-

10

15

20

25

H

[4-Chloro-9-(2,2-dimethyl-propylj-8-oxo0-3,6,7,8,9, 10-hexahydro-2,3,9-
triaza-(S)-cycloheptafe]inden-7-yl]-acetic acid methy! ester. Potassium carbonate
(190 mg, 1.4 mmol) was added to a solution of 2-(5)-(4-acetoxymethyl-7-chloro-1H-
indazol-5-ylmethyl)-succinic acid diethyl ester (240 mg, 0.58 mmol) in methanol (10
mL} and ethanol (5 mL). Mixture was stirred at room temperature for 1.5 hours.
Reaction was quenched with the addition of 1 N hydrochioric abid (10 mL). Organic
solvents were removed from the mixture in vacuo. Remaining aqueous was basified
with sodium bicarbonate. Mixture was extracted 2X ethyl acetate (15 mL).
Combined organic layers were dried (magnesium sulfate), filtered énd concentrated.
Residue was dissolved in dichloromethane (6 mL). Thionyl chloride (2 mL) was
added to the mixture. Reaction was stirred at room temperature for 1.5 hours.
Mixture was concentrated in vacuo. Residue was treated with dichloromethane (25
mL} then concentrated in vacuo. Residue was suspended in acetonitrile (5 mL).
Potassium carbonate (200 mg, 1.4 mmol) was added to the mixture followed by
neopentylamine (150 pL, 1.3 mmol). Reaction mixture was heated at reﬂﬁx for 1
hour. Mixture was cooled to room temperature then filtered through a 0.45 um PTFE
membrane. Filtrate was concentrated. Residue was dissolved in a mixture of toluene
(5 mL) and acetic acid (250 pL). Reaction mixture was heated at 100°C for 15 hours
then warmed to reflux for 7 hours. Mixture was cooled to room temperature then
diluted with ethyl acetate (15 mL). Mixture was washed successively 2X saturated



(4-chl oronet hyl -1 Hi ndazol - 5-yl met hyl )-succinic acid di methyl ester
hydrochloride (1.56 g, 4.3 mol) in acetonitrile (30 nL). Reaction m xture
was heated at reflux 20 until starting naterial was deened to be consuned
by HPLC (1.5 hours). Mxture was cooled to roomtenperature then filtered.
Filtrate was concentrated in vacua. Residue was dissolved in a m xture of
toluene (40 nm.) and acetic acid (2 nL). Reaction m xture was heated at
reflux until judged conplete by HPLC (44 hé?urs). M xture was concentrated
i n vacuo. Residue was dissolved in ethyl acetate (50 nL) 25 and washed with
sat urat ed aqueoudguedfslidaind bicabbeae20 D), ¥aidb(13lniL) MK BAAL C104AE). Obghae

(magnesium sul fate), filtered and copncentrated in vacua. Siljica gel
chr omat ogr aphy Féﬁﬁ?@@é@?&?@nﬁ‘é%e@}erﬂﬁdﬁéﬂcepﬁé‘%%ﬁw it t in 90%

?]/' g'g ai H)a yehgﬁl‘g&gﬁa hy}'&ﬂW@c&t@tQ—QmW@sg a%@lhe d@smﬁ éﬂr;dl{c§m 455 %lel a§5 (d
16.8, 1H), 3. 9oamlomppl W@QOwacés)E&:%ﬁi(81l-ﬁ) 733498 l(fﬂ,Sﬁ?(nls 9,

055 (5, o) METPER G 114, 0, S e, St sbfl st iR id ot sty

O [9-(2, 2- Di net Byll3. prtf}byBﬁ%Mm} 3,48 (dd, 3/-9 5 90 3vebéeth | H),0.21, @, THY rMAnde ( S) -
cycl ohept a[ eJdi nﬁ§1 &1; acetic acid. Lithium hydroxi de nonohydrate (335
ng, 8.0 10 mmo sagdledtoasolutlon of

[9-(2, 2-di net hyl - propyl ) -8-0x0-3,6,7,8,9,10

hexahydro-2, 3,9-triaza-(S)-cycl ohept a| le "rﬂ? Y yl]-acetic acid nethyl
ester (1.32 g, 3.8 mmol) in nethanol I(‘ 3 %etrahydrofuran (15 n.) and
water (15 nL).

10

[4-Chloro-9-(2, 2-dimethyl-propyl}-8-0x0-3,6,7,8,9, 10-hexahydro-2,3,9-
triaza-(S)-cycloheptafe]inden-7-yi]-acetic acid. Lithium hydl;oxide monochydrate (30
mg, 0.71 mmol) was added to a solution of [4-chloro-9-(2,2-dimethyl-propyl)-8-oxo-

15 3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptae]inden-7-yi]-acetic acid methyl
ester (100 mg, 0.26 mmol) in methanol (2 mL), tetrahydrofuran (2 mL) and water (2
mL). Reaction mixture was stirred at ambient temperature for two hours followed by
heating at 50 °C for 40 minutes. Organic solvents were removed from the mixture in
vacuo. Remaining aqueous was neutralized with IN hydrochloric acid (750 uL).

20  Mixture was extracted 2X ethyl acetate (10 mL). Combined organic layers were
washed with brine (10 mL) then dried (magnesium suifate), filtered and concentrated
in vacuo. Desired product was obtained in 93% yield as an orange solid. 'H NMR
(300 MHz, CDCL): 8= 7.98 (s, 1H), 7.09 (s, 1H), 5.35(d, /= 17.2, I|H), 4.41 (4, J=
17.2, 1H), 3.82 (m, 1H), 3.48 (d, /= 13.9, iH), 3.12 (d, /= 13.9, 1H), 3.02 (m, 2H),

25 292(dd, JI=8.4,J2=16.8, 1H), 2.45 (dd, JI=5.1, J2= 16.8, 1H), 0.78 (s, 9H). MS
m/e (M-H)= 362.0. -



Reaction m xture was heated at 50 C for 1 hour. The organic solvents were
renmoved fromthe m xture in vacuo. Remai ni ng aqueous was diluted with water
(25 15 nL). Mxture was neutralized with I N hydrochloric acid (8.0 nL).

M xture was extracted with ethyl acetate (2 X 30 nL). Conbi ned organic

| ayers were washed wth brine (20 nL) then dried (magnesium sul fate),
filtered and concentrated in vacuo. Desir product was obtained in 88%
yield as a light yellowsolid. 'HNW (300 MHz, CDC13): &= 7.98 (s, 1 H),
7.36 (d, ./=8.8, I H, 7.10 (d, ./=8.8, 1 H, 538 20 (d, J=16.8, 1 H,
4.48 (d, J=16.8, 1 H, 3.8 (m 1 H  In®mdligte]3J=13.5, 1 H), 3.18 (d, J=
13.9, 1 H, 3.08 (s, 2H, 2.92 (dd, J1= 8.2, J2= 16.3, 1 H, 2.55 (dd,
J116.5, J2= 4.8, 1H 0.81 (s, 9H. Ms m (w-: 328.0. 25 30
Internediate 9 HNN / 1 NO O

(9-Benzyl - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydr o- '9'3 8-triaza- (S)-cycl ohept a[ eJi nden-
5 7-YO acetic acid rret hyl ester. Benz ne (250 L, 2.3 mmol) and

2-(S)-(4- Chloronethyl-IHindaz yl)-succigic acid dinmethyl ester
hydrochl ori de were converted fol ovvi ng pnoceal ogous to the
preparation of [9-(2,2- o X

Di et hyl - propyl ) - 8- oxo0-3, 6, 7, 8, 9, 10- hexahydr ¢5 2, 3, 9-triaza-(S)-cycl oheptale
]inden- 7-yl]-acetic acid nethyl ester. &i[®ca gel chr omat ogr aphy (et hyl
acetate - hexanes) 10 afforded the desired product in 62%yield as an anber

oil. 1 HNW (300 MHz, CDCI3): S= 7.77 (s, 1H), 7.28 (m 6H), 7.09 (d, .1=
8.4, 1H), 5 18 (d, JH%Aeetoxympw—4—aer9@twca$eaﬂar@ma-ﬁwerhﬂph@m(!,lﬂz- 1= 5.9,

1H), 4.39 enz}luﬁ!caﬂbﬁ)?larﬂtézg%cﬁﬂm ac:d@se%# lﬂ%rmfﬁgacﬁﬁngg) %@e (!65 i]n%, (m

2H) , 2.51( d, J1=575, J
0.43 mmol) was added to a mlxture of acetic acid 3-tert-butoxycarbonylamino-6 —
iodo-2-methyl-benzyl ester (2.89 g, 7.1 munol), Z-dehydroalanine methyl ester (2.20
g, 9.4 mmol), tetrabutylammonium chloride hydrate {2.7¢ g, 9.7 mmol), and sodium
bicarbonate (1.80 g, 21.4 mmol) in THF (100 mL). Reaction was heated at reflux for
10 3.75 hours. Mixture was cooled to room temperature then filtered through a plug of

silica gel eluting 70% ethy! acetate-hexanes (500 mL). Filtrate was concentrated in

vacuo. Silica gel chromatography afforded the title compound as a yellow solid in

69% yield. "H NMR (300 MHz, CDClh): 8= 7.79 (d, /= 8.4, 1H), 7.42 (s, 1H), 7.27

(m, 6H), 6.30 (s, 1H), 5.11 (s, 2H), 5.02 (s, 2H), 3.81 (s, 3H), 2.21 (s, 3H), 2.02 (s,
15 3H), 1.51 (s, 9H). MS m/e (M-H)=511.0.

Intermediate 14

O k
. HN (o
o)
\n/ N \/@
N \"/O
o Yo ©
20 3-(2-Acetoxymethyl-4-tert-butoxycarbonylamino-3-methyl-phenyl)-2-(R)-

benzyloxycarbonylamino-propionic acid methyl ester. A solution of 3-(2-
acetoxymethyl-4-tert-butoxycarbonylamine-3-methyl-phenyl)-2-



15 Intermediate 10 HNN | ~~NOOH O

(9-Benzyl - 8-0x0-3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-(S)-cycl ohept a[ eJi nden-
20 7 yl)-acetic acid. Lithium hydroxide (32 ng, 0.76 nmol) and

(9- benzyl - 8- oxo-

3,6,7,8,9,10- hexahydro 2,3,9-triaza-(S)-cycl ohepta[e]inden-7-yl)-acetic

aci d nethyl ester were reacted I n a manner. anal ogous to the preparation of
[9- (2, 2- di et hyl - 34

propyl ) - 8-o0xo0-3, 6, 7, 8,9, 10- hexahydro- 2, 3,9-tri aza-(S)-cycl ohepta[ e]i nden-7-
yl] 31 acetic Béizlo ;&s&mgﬁnmrmﬁkmabﬁlah@ﬁaﬂsg,ambgm%ﬂmm 99%
yield. '"H NWR E300 VHz, Q? % (s . 28 $n1 4H) , 16 (m
2H), 7.06 (d, J(8mL) aﬂffﬁ)vl a@taifs 15anL Jﬁafécagtedin ﬂjﬂwrg t OE!lersePerauan H)

4.37 (m4H), 3. 8f-(sp &H)coxy%eﬁ@l &déh-but& & 1m§13mlﬁm5th b@ué@hﬁc £MH) +=
350.0. 5 Internedlate 1 | or o- é |net
propy! ) - 8- oxo- 3digthyl gstey. IGlﬁWQMHW‘EaSZObe@aD oﬁ’-whlte solid in'97% yneld

tC;'r gg ﬁag g’) cycl RRALEA IR BC1): ¥ b6 UG 2915 7RI QY sH5 4.8 (o, FORASBEM
6.21 (s, 1H), 5.31 (d, J= 7.6, 1H), 5.17 (d, /= 3.7, 2H), 5.04 (d, J= 5.80, 2H), 4.56 (m,
1H), 3.71 (s, 3H), 3.23 (dd, JI= 5.80, J2= 14.7, 1H), 3.07 (dd, JI= 7.8, J2= 14.2,
1H), 2.21 (s, 3H), 2.00 (s, 3H), 1.50 (s, 9H). MS m/e (M-H)= 513.0.

10 Intermediate 15

Y°j%:Toﬂ
oS0 ©

3-(4-Acetoxymethyl-1H-indazol-5-yl)-2-(R)-benzyloxycarbonylamino-

propionic acid methyl ester. Trifluoroacetic acid (2.5 mL) was added to a solution of

15  3-(2-acetoxymethyl-4-tert-butoxycarbonylamino-3-methyi-phenyl)-2-(R)-
benzyloxycarbonylamino-propionic acid methyl ester (770 mg, 1.5 mmol) in
dichloromethane (10 mL). Reaction mixture was stirred at room temperature for 1.5
hours. Mixture was concentrated in vacuo. Residue was treated with chloroform (40
mL}) then concentrated in vacuo. Residue was dissolved in 5% acetic acid in

20  chloroform (10 mL). Isoamyl nitrite (240 uL, 1.8 mmol) was added to the mixture.
Reaction mixture was stirred at ambient temperature for 20 minutes. Potassium
acetate (690 mg, 7.0 mmol) was added to the mixture. Reaction mixture was stirred
at ambient temperature for 45 minutes. Mixture was washed successively with water
(10 mL), and 2X saturated aqueous sodium bicarbonate (15 mL). Organic was dried

25  (magnesium sulfate), filtered and concentrated. Crude product was obtained in 81%
yield as an amber oil and was used without further purification. '"H NMR (300 MHz,
CDCl3): 8=8.17 (s, 1H), 7.41 (4, /= 8.4, |H), 7.25 (m, 6H), 5.54 (d, /= 8.1, 1H), 5.44



(190 ng, 1.4 mmol) was added to a sol ution of

2-(S)-(4-acetoxynethyl -7-chloro-1 H indazol -5-yl nethyl)-succinic acid

di ethyl ester (240 ng, 0.58 mml) in nmethanol (10 nlL) and ethanol (5 m).
M xture was stirred at roomtenperature for 1.5 hours. Reaction was
guenched with the addition of I N hydrochloric acid (10 nL). Organic 15
sol vents were renoved fromthe m xture in vacuo. Remai ni ng agueous was
basified with sodium bicarbonate. M xture®was extracted 2X et hyl acetate
(15 nmL). Conbined organic |ayers were dried (magnesiumsulfate), filtered

and concentrat eg, 2HB%313§HQHW6?'{:§$HB serd (&, r:mjl £5) QIorE: iane=(G.3r4y, Thi onyl

chloride (2 nL) was m Xt ure. Reaction was stlrred at rpom
tenmperature for3226ddadir 8.1, 55 M3 H).d 388 EDnMheYeaMH) 7 468uo. Resi due
was treated with dichloronmethane (25 nlL) then concentrated in vacuo.

Resi due was suspended in acetonitrile (5 rnL). Potassium carbonate (200
my, 1.4 nmol) was added to the mi xtur dnteoddinteth by neopentyl amine (150 L,
1.3 mol). Reaction m xture was heated at reflux for 1 hour. M xture was
cooled to roomtenperature then filt&r-#d & ough a 0.45 pm PTFE 25
menbrane. Filtrate was concentrated. [ due was dissolved in a mxture of
toluene (5 nmL) and acetic acid (250 Reaction m xture was heated at
100C for 15 hours then warmed t for 7 h M xture was cooled to
roomtenperature then diluted with et hyl mcepat m.). M xture was
washed successively 2X saturated 32 aqu oud sodi um bi car bonat e (20 n),
water (15 nm) and brine (10 nmL). O gam dried (magnesium sul fate),
filtered and concentrated in vacuo. Silica gel chronmatography (ethyl

acet at e- hexanes) afforded the desired product in 48%yield as a yellow
oil. IHNNR(BOOM-lz(}QEE;},%) 3. g .5.37 (m 51
M. 4.42 (d, 3= 17. 2 Jo cTrbgn %&53(*: butzﬁcgrgoitﬁdalnéﬂ?%% (d. J= 13.9)
1 H) 3.12 (d, hydwyare@yl 1mq;hyf Bﬁ@ﬂ){ﬂmplm{) acxcémdzyl(@@r hydracidordde. J2= 16.9, 1

H, 0.81 (s, 9HpotaddRnildiborafdiibts, P fnbl) waRb85edRE b 3bktiddof FHa-

10 acetoxymethyl-1H-indazol-5-yl)-2-benzyloxycarbonylamino-propionic acid methyl

ester (2.30 g, 5.4 mmol) in methanol (70 mL). Reaction mixture was stirred at room

temperature for 2 hours. Reaction was quenched with IN hydrochloric acid (50 mL).
Methanol was removed from the mixture in vacuo. Remaining aqueous was basified
with sodium bicarbonate. Aqueous was extracted with ethyl acetate (2 X 50 mL).

15  Combined extracts were washed with water (30 mL) and brine (20 mL}). Organic was
dried (magnesium sulfate), filtered and concentrated. Residue was dissotved in 1:1
ethyl acetate:hexanes (50 mL). IN hydrochloric acid in 1,4 dioxane (1.4 mL), was
added to the mixture dropwise causing a precipitate to form. Mixture was stirred at
room temperature for 1 hour. Solids were filtered, washed with 1:1 ethyl

20  acetate:hexanes, then dried in vacuo. Product was obtained in 61% yield as a tan
solid. "H NMR (300 MHz, DMSO-Dg): 5= 8.67 (s, 1H), 7.49 (s, 2H), 7.22 (m, SH),
4.99 (m, 4H), 4.50 (m, 1H), 3.73 (s, 3H), 3.41 (m, 1H), 3.13 (dd, J1=9.9, /2= 13.9,
1H). MS m/e (M+H)'=384.0.

25



N, C O N 10 O COH [4-Chloro-9-(2,2-dinethyl

propyl) -8-oxo0-3,6, 7, 8,9, 10- hexahydro-2, 3,9- triaza-(S)-cycl oheptale]inden-7
yl]-acetic acid. Lithium hydroxi de nonohydrate (30 ng, 0.71 nmol) was
added to a solution of [4-ch| oro-9- (2, 2-di net hyl - propyl ) - 8-o0xo 15
3,6,7,8,9,10- hexahydro- 2, 3, 9-tri aza- (S)-cycl ohepta[ e] i nden-7-yl]-acetic
acid nethyl ester (100 ng 0.26 mol ) in nethanol (2 nl), tetrahydrofuran
(2 nL) and water (2 nlL). Reaction mxture3fras stirred at anbient
tenperature for two hours followed by heating at 50 C for 40 m nutes.
Organic solvents were renmoved from thguxd4Hi€17 1  vacuo. Remaini ng aqueous
was neutralized with IN hydrochloric acid (750 L). 20 M xture was extracted
2X ethyl acetate (10 nL). Conbi ned organi cydqayers were washed with brine
(10 nmL) then dried (nmagnesi um sul fat #-NHfiltered and concentrated in
vacuo. Desired product was obtained { 3% yi eld as an orange solid. IH NWR
(300 MHz, CDCI 3): 6= 7.98 (s, 111), IH), 5.35 (d, J=17.2, I H),
4.41 (d,.1= 17.2, 111), 3.82 (in® : 3H48( =13.9, IH), 3.12 (d,./=
13.9, 111), 3.02 (in, 2H), 25 2.92 (dd,znJ1I¥ 804, @ 16.8, 1 H, 2.45 (dd,
J1= 5.1, J2=16.8, 1 H), 0.78 (s, 9H). MY mie "= 362.0. 33
Intermediate 13 HN 1OX H 11 0 0 NO “No-6:0 90

3- (2- Acet oxynet hyl -4-tert-but oxycar bonyl am no- 3- et hyl phenyl)-2

2-(R)-Benzylmycarbonylamina-3-(4—chloromeihyl—IH-indazol—5—y1)-

5 propionic acid methyl ester hydrochloride. 2-(R)-Benzyloxycarbonylamino-3-(4-
tert-butoxycarbonylamino-2-hydroxymethyl-3-methyl-phenyl)-propionic acid methyl
ester hydrochloride was reacted in 2 manner analogous to the preparation of 2-(S)-(4-
chloromethyi-1H-indazol-5-ylmethyl)-succinic acid dimethyl ester hydrochloride.
Title compound was obtained as an orange solid in 99% vield. '"H NMR (300 MHz,

10 CDsOD): 8=8.43 (s, 1H), 7.50 (d, /= 8.8, 1H), 7.38 (d, J= 8.4, 1H), 7.24 (m, 5H),
5.06 (d, /=11.0, 1H), 4.98 (d, /= 4.8, 2H), 4.56 (dd, JI=5.7,J2= 9.3, 1H), 3.71 (s,
3H), 3.42 (dd, J1=5.5,J2=14.3, 1H), 3.17 (dd, JI=9.3, J2= 14.1, 1H). MS m/e
(M-+H)"= 402. 0.

15 Intenncdiafe I8

[9-(2, 2~Dimethyl-proby0&8—axo-3, 6,7,8,9,10-hexahydro-2, 3,9-triaza-(R)-
cycloheptafe]inden-7-yl]-carbamic acid benzyl! ester. Neopentylamine (600 pL, 4.5
20 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyi-1H-indazol-5-yl)-
propionic acid methyl ester hydrochloride were reacted in a manner analogous to the
preparation of [9(2,2-dimethyl-propyl)-8-oxe-3,6,7,8,9,10-hexahydro-2,3,9-triaza-



5 benryl oxycarbonyl am(no-acrylic acid nethyl ester. Palladium(ll) acetate
(105 nmg, 0.43 mol) was added to a m xture of acetic acid

3-tert-but oxycarbonyl am no-6 - iodo-2-nethyl-benzyl ester (2.89 g, 7.1
mol ), Z-dehydroal ani ne nethyl ester (2.20 g, 9.4 mmol),

t et rabut yl ammoni um chl ori de hydrate (2.70 g, 9.7 mmol ), and sodi um

bi carbonate (1.80 g, 21.4 mol) in THE (100 nml). Reaction was heated at
reflux for 10 3.75 hours. Mxture was cool®d to roomtenperature then
filtered through a plug of silica gel eluting 70% et hyl acetat e-hexanes

( ??0 (rjln_z]I : Ei | t_reﬂﬁymﬁeptqa}g&i&hﬂ%ﬂ]%d‘ﬁtiaaciﬂml \ d;_es%{ itssglbasaggl Ttﬁ&ﬁ@:ﬂgﬁaH prlgy ?gg%
afforded the title conpound as a_yellow solid, in. oyield, !

MHz, CDC13): s:"i‘%?f?‘%‘? @a}lﬁs corgpopnd §s aylightly eploredoil E&%‘%Yéldn HNMR 6390 "5 30
(s, 1 H, 511 55972 he(q, =40, 31: 2 , 2 (s,
15 3H), 1.51 (s,‘/ﬁ%&éﬁcﬁé snfgg%ﬁﬁd)g%%&éas (Ia’nt er rr’esé-iﬁé?%l g‘zﬁiﬁwp&%d‘% O/
0 NO\ --0 OOJW%ZZSA%&QX@@%I]MJ-& (m, 2ok £ ts BEh A 4eiddclI3 St hy|
ggleﬂi’: 2);] 2;)]£ F§3 (gﬁniﬁ%i,qm?ﬁ§@8fﬁ 5 AP5 GPIL LG 631 &y, TR, 285 P2 A

acet oxynet hyl - 498k (M4 t=04dldkr bony| ani no- 3- met hyl - phenyl ) -2 34

benzyl oxycar bonyl am no-acrylic acid nethyl ester (2.51 g, 4.9 mol) in

met hanol (50 nL) and ethyl acetate (15 nL) was reacted in a manner simlar
to the preparation of Intermediate 19

2-(S)-(acetoxynet hyl -4-tert-butoxycarbonyl am no- 3- net hyl - benzyl ) - succini c
acid diethyl ester. Title conpound was obt@ifed as an-off-white solid in
97%yield. 'H5 NVR (300 MHz, CDCI13): 6R §e6®(d, J= 7.9, IH), 7.31 (m
5H), 6.99 (d, J=8.5, 1 H), 6.21 (s, g™, 531 (d, J 7.6, 1H), 5.17 (d, J=
3.7, 2H), 5.04 (d, .F-- 5.80, 2H), 4.586 ¢ IH), 3.71 (s, 3H), 3.23 (dd,
J1=5.80, J2=14.7, | H, 3.07 (dd, Jil= J2:g,4°2,

/]
HO™ ™

10
7-(R)}-Amino-9-(2, 2-dimethyl-propyl)-6,7,9, 10-tetrahydro-3H-2,3,9-triaza-
cycloheptafe]inden-8-one bismethanesulfonate. Methanesulfonic acid (1 mL) was
added to a solution of [9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-(R)-cyclohepta[e]inden-7-yl])-carbamic acid benzyl ester (145 mg, 0.34 mmol)

15  and anisole (100 pL, 0.92 mmol) in dichloromethane (4 mL). Reaction mixture was
stirred at room temperature for 2.5 hours. Mixture was diluted with diethyl ether (25
mL). Mixture was allowed to stand at room temperature for 30 minutes. Solvents
were decanted off. Remaining residue was washed with diethyl ether (25 mL) then
dried in vacuo. Crude product was obtained as an orange oil in quantitative yield,

20  and was used without further purification. . "H NMR (300 MHz, CDs0D): 8= 8.50
(s, 1H), 7.56 (d, /= 8.8, 1H), 7.39 (5, /= 8.8, 1H), 5.42 (d, /= 17.9, 1H), 5.10 (dd, JI=
4.4,J2=12.4, 1H), 4.75 (d, /= 17.6, 1H), 3.84 (d, /= 13.5, 1H), 3.42 (m, 3H), 3.10 (d,
J=13.9, 1H), 2.71 (s, 6H), 0.82 (s, 9H). (M+H)'=287.1.
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1H, 2.21 (s, 3H, 2.00 (s, 3H, 1.50 (s, 9H. Ms W (MH'= 513.0. 10
Internmediate- 15 NNH O/ HONYO\ 'OO0O

3- (4- Aceooxynet hyl -1 Hi ndazol -5 yl)-2-(R)-benzyl oxycar bonyl am no propionic
acid nethyl ester. Trifluoroacetic acid (2.5 nL) was added to a sol ution of
15 3-(2-acetoxynet hyl - 4-tert-butoxycarbonyl am no- 3- net hyl - phenyl )-2-(R) -
benzyl oxycar bonyl am no-propionic acid nethyl ester (770 ng, 1.5 nmmol) in

di chl oronet hane (10-nL). Reaction m xture s stirred at roomtenperature
for 1.5 hours. Mxture was concentrated in vacuo. Residue was treated with
chloroform (40 mnlL) then concentr at ed Ihtemvei@aso20 Resi due was di ssolved in 5%
acetic acid in 20 chloroform (10 nL). Isoanyl nitrite (240 L, 1.8 mol) was
added to the m xture. Reaction m xtue s stirred at anbient tenperature
for 20 m nutes. Potassium acetate (690 ng, 7.0 nmol) was added to the

m xture. Reaction mixture was stirreg-Mat anbient tenperature for 45

m nutes. M xture was washed successi ith water (10 nL), and 2X

sat urat ed agqueous sodi um bi carbonate ( ). Organic was dried 25

(magnesium sul fate), filtered ang-goncgnt nated. Crude product was obtai ned
in 81% vyield as an anber oil a sed wi fhout further purification. 'H
NVR (300 MHz, CDC13): 6= 8.17 (7 Iry, .48 ~~N=-8.4, 1H), 7.25 (m 6H),
5.54 (d, J 8.1,1H), 5.44 35 (s, 2H), 5.93 s, 27—7)‘67 (mlH, 3.78 (s,
3H), 3.37 (dd, J1= 5.9, J2= 14.3, 1H), 3.22 (dd, £ 8.1, J2=14.3, 1H),
1.98 (s, 3H. Ms nme (MH)+= 426.0. Internediate 16 N NH HCl HO I /

(3-Aceg;1-9-bénzyz-é-oxo-3, 6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-

5 cyclohépta[ejinden-7—yU-carbamic acid benzyl! ester. Benzylamine (53 pL, .49
mmol) was added to a mixture of 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-
1H-indazol-5-yl)-propionic acid methyl ester (125 mg, 0.31 mmol) and potassium
carbonate (50 mg, 0.36 mmol) in acetonitrile (5 mL). Reaction was heated at reflux
for 1 hour. Mixture was cooled to room temperature then filtered. Filtrate was

10 concentrated. Residue was dissolved in a mixture of toluene (5 mL) and acetic acid
(50 uL). Mixture was heated at reflux for 2 hours, Mixture was cooled to room
temperature. Acectic anhydride (500 yuL} was added to the mixture. Reaction was
stirred at room temperature for 2 hours. Mixture was diluted with ethyl acetate (20
mL). Mixture was washed successively with water (15 mL), IN hydrochloric acid (2

15 X 10 mL), and brine {10 mL). Organic was dried (magnesium sulfate), filtered and
concentrated. Silica gel chromatography (ethyl acetate — hexanes) yielded the titie
compound in 43% yield as an amber oil. 'H NMR (300 MHz, CDCl;): 8=8.33 (s,
1H), 7.47 (d, J= 8.8, 1H), 7.33 (m, 5H), 7.17 (m, 5H), 7.02 (d, /=9.2, 1H), 6.28 (d,
J= 6.6, 1H), 5.34 (m, 1H), 5.16 (s, 2H), 5.00 (m, 1H), 4.84 (m, 1H), 5.43 (t, J=14.5,

20 1H),4.43(d, /=59, 1H), 4.32(d, /= 16.8, 1h), 4.11 (m, 1H), 2.02 (s, 3H). MS m/e
(M+H)"= 483.2.
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HNO\ 5000

2- (R) - Benzyl oxycar bonyl am no- 3- (4-tert-but oxycarbonyl am no- 2-

hydr oxynet hyl - 3- met hyl phenyl) propionic acid nethyl ester hydrochl oride.
Pot assi um carbonate (1.65 g, 12 mvl) was added to a solution of 3-(4 10
acet oxynet hyl - I H-i ndazol - 5-yl ) - 2- benzyl oxycar bonyl am no- propionic acid
nmethyl ester (2.30 g, 5.4 nmmol) in nethanol (70 nmL). Reaction m xture was
stirred at room tenperature for 2 hours. #¥action was guenched with IN
hydrochloric acid (50 m.). Methanol was renmoved fromthe m xture in vacuo.
Remai ni ng aqueous was basified w th gagiisdideear bonate. Agqueous was
extracted with ethyl acetate (2 X 50 nL). 15 Cbnbined extracts were washed
with water (30 nL) and brine (20 nl)oOrganic was - dried (nagnesium
sulfate), filtered and concentrat ed. QF/éldue was dissolved in 1:1 ethyl
acet at e: hexanes (50 nmL). IN hydrochydtic acid in 1,4 dioxane (1.4 nL), was
added to the m xture dropw se causi recipitate to form M xture was
stirred at roomtenperature for 1 ho Solids were filtered, washed with
1:1 ethyl 20 acetate: hexanes, then dryedy n vacuo. Product was obtained in
61%yield as a tan solid. 1H (30! C)DG) |>— 8.67 (s, 1H),

7.49 (s, 2H), 7.22 (m 5H), 4. ) , 3.73 (s, 3H),
3.41 (m | H), 3.13 (dd, J1= 9.9, J2= 1309H 1 I\/Bﬂie(Mﬂ[)+ =384.0. 25

36 Internediate 17 HC NNNH 1 C | H

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl})-piperidine-1-carboxylic acid (3-

5 acetyl-9-benzyl-8-ox0-3,6,7,8,9,10-hexahydro-2, 3, 9-triaza-(R)-cycloheptafe] inden-7-
yi)-amide. A catalytic amount of 10% palladium on carbon was added to a mixture
of acetic acid (200 uL) and (3-acetyl-9-benzyl-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-(R)-cyclohepta[e]inden-7-yl}-carbamic acid benzyl ester (65 mg, 0.13 mmol)

in methanol {10 mL). Reaction vessel was charged with 50 psi of hydrogen gas and

10 placed on a Parr hydrogenation apparatus. Reaction mixture was shaken at room
temperature for 2 hours. Mixture was filtered. Filtrate was concentrated. Residue
was partitioned between dichloromethane (10 mL} and saturated aqueous sodium
bicarbonate (5 mL). 20% phosgene in toluene (170 pL, 0.32 mmol) was added to the
mixture with vigorous stirring. 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-

15 yl)piperidinium acetate (110 mg, 0.38 mmoi) was added to the mixture. Reaction
mixture was stirred vigorously for 45 minutes. Layers were separated. Organic was
washed with brine (10 mL) then dried (magnesium sulfate) and concentrated -:'n
vacuo. Preparatory reverse phase HPLC (acetonitrile — water, 0.2% trifluorcacetic
acid) followed by removal of the acetonitrile in vacuo yielded an aqueous solution

20 containing the title compound. Extracted from the aqueous solution with
dichloromethane (20 ml). Combined extracts were washed with brine (20 mL).
Organic was dried (magnesium sulfate), filtered and concentrated. Desired product
was obtained as a white solid in 23% yield. MS m/e (M+H) "= 606.4. rf = 2.09 min.



NyO\ 'O 00 2-(R) -Benzyl oxycar bonyl am no- 3- (4-chl oronet hyl -1 Hi ndazol -S
yl) 5 propionic acid nethyl ester hydrochloride.

2- (R) - Benzyl oxycar bonyl am no- 3- ( 4-

tert - but oxycar bonyl am no- 2- hydr oxynet hyl - 3- net hyl - phenyl ) - propi oni¢c acid
met hyl ester hydrochloride was reacted in a manner anal ogous to the
preparation of 2-(S)-(4- chloronethyl- | Hjndazol -5-yl nethyl)-succinic
acid dinmethyl ester hydrochloride. Title npound was obt ai ned as an
orange solid in 99%yield. "H NW (300 MHz, 10 CD3OD): S= 8.43 (s, 1 H),
7.50 (d, .>" 8.8, 1H), 7.38 (d, J= 81A¢nﬂedr5te27 24 (m 5H), 5.06 (d,.1=
11.0, 1 H), 4.98 (d, J= 4.8, 2H), 4.56 (dd, J1= 5.7, J2= 9.3, 1H), 3.71 (s,
3H), 3.42 (dd, Jl 5.5, J2=14.3, b H), 3.17 (dd, J1= 9.3, J2=14.1, | H).
M5 mMe (MH) = 402.0. 15 Internmediate 18 H NA NN O HO[9-(2, 2
Dmmet hyl propyl) 8- oxo-3, 6,7,8, 9;1'0‘ hexahydro-2, 3,9-triaza-(R)-

cycl ohept a[ eJi nden-7 yl1J-car bamc BC enzyl ester Neopent yl am ne

(600.tL, 4.5 20 mml) and
t’egyl -1 Hi ndazol -5-yl) propionic

2- (R) - benzyl oxycar bonyl am no- 3- (4-c
acid nethyl ester hydrochloride were,,, in a manner anal ogous to the

preparation
of [ 9- (2, 2- di net hyl - propyl ) - 8- oxo- 3, 6, P 8, '9 10 hg dro-2,3,9-triaza 37
(S)-cycl ohepta[e]inden-7-yl]-acetic acid nethyl ®ster. Si I|ca gel

chromat ography afforded the title conpound as a lightly colored oil in 88%
yield.. "HNW (300 Mz, CDCh): 5 7.97 (d, J 2.9, 1 H), 7.38 (d, J 4.0,
3H), 7.31 (m 3H), 730&efli:metlyl-8-d30-8,6,78,%,18-HxalydRi22,8 @8- ridz6(R); 1 H), 5.24

(m 2H), 5. ]‘)5 (3 lo%qleﬁt&[ efmﬁen §-y cai-]bamzc ac?d’ benzyl ester. Methylamine solution in
methanol (2M, 2 ml,, 4 mmol) was added to 2 mixture of potassium carbonate (130

mg, 0.94 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-indazol-
5-yl)-propionic acid methyl ester {165 mg, 0.41 mmol) in acetonitrile (5 mL).
Mixture was heated at 40 °C for 1 hour. Mixture was cooled to room temperature.
10 Mixture was filtered. Filtrate was concentrated. Residue was treated with a mixture
of toluene {5 mL) and acetic acid (200 pL). Mixture was heated at reflux for 45
minutes. Mixture was cooled to room temperature then acetic anhydride was added
(2 mL). Reaction was stirred at room temperature for 16 hours. Mixture was diluted
with ethyl acetate (10 mL) then washed successively with water (10 mL), saturated
15 aqueous sodium bicarbonate (2 X 15 mL) and brine (10 mL). Organic was dried
(magnesium sulfate), filtered and concentrated. Silica gel chromatography (ethyl
acetate — hexanes) yielded the desired product as a yellow solid in 18% vield. . 'H
NMR (300 MHz, CDCly): 6= 8.70 (s, 1H), 7.51 (d, /=9.2, 1H), 7.34 (m, 5H), 7.05
(d,/~9.2,1H), 6.19 (m, 1H), 5.23 (s, 2H), 5.13 (s, 2H), 4.18 (d, /= 17.2, 1H), 3.46
20 (d,/=17.2, 1H), 3.11 (s, 3H), 2.95 (m, 1H), 2.89 (5, 3H). MS m/e (M+H)"=407.2.

25



5 J2= 17. 2,

2H) ,

of [ 9- (2, 2-di net hyl - propyl ) - 8-0x0-3,6,7,8,9

1H,
0.82 (s,

N HO NH2 Ttoo
9, 10-tetrahydro-3H 2, 3, 9-triaza- cycl oheptafe]inden-8-one

bi snet hanesul fonate. Methanesulfonic acid (1 nL) was added to a sol ution

3.56 (d, J13.9, 1 H, 3.45 (d, )'- 16.5, | H, 3.07 (m
OH). (MtH)' = 421.0. Internediate 19 0 0 %61/ H HO S~ NN
10 7-(R) - Amn09(22d|nethylpropyl) 6, 7,

10- hexahydr o- 2, 3, 9-

triaza-(R)-cycl ohepta[e]inden-7-yl]-car barftlc aci d benzyl ester (145 ngy,
0.34 mml) 15 and anisole (100 L, 0.92 mml) in dichloronethane (4 ni).
Reaction m xture was stirred at roomipephstiaspte for 2.5 hours. Mxture
was diluted with diethyl ether (25 nlL). Mxture was allowed to stand at
roomtenperature for 30 mnutes. Solvesmts were decanted off. Remai ning
resi due was washed with diethyl ethery-f25 nmL) then dried in vacuo. Crude

product was obtained as an orange oill]
used wi thout further purification.. 1H
7.56 (d, J 8.8, 111), 7.39 (s,.)-

H),

5.10 (dd, Ji=

3.42 (m 3H), 3.10 NI= 1309, 71 (s, 6H), 0.82 (s,
=287 1 25 38 Inter d| te 200 OM

13. 5,

9H) .

I H),
(MtH)

10

15

20

antitative yield, 20 and was
(300 MHz, CD30D): S= 8.50 (s,
,542(d J 17.9, | H,
17.6, 1 H, 3.84 (d, J
nﬂ&

4.4, J2=12.4, 1 H), 4.

[8-Ox0-9-(2-piperidin-1-yl-ethyi)-3,6,7,8,9, 1 0-hexahydro-2,3,9-triaza-(R)-
cycloheptafe]inden-7-yl]-carbamic acid benzyl ester. 1-(2-Aminoethyl)piperidine
(150 pL, 1.1 mmotl) was added to a mixture of potassium carbonate (150 mg, 1.1
mimol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-indazol-5-yl)-
propionic acid methyl ester hydrochloride (220 mg, 0.50 mmol) in acetonitrile (5
mL). Reaction was heated at reflux for 1 hour. Mixture was cooled to room
temperature then concentrated. Residue was dissolved in a mixture of
dichloromethane (10 mL} and acetic acid (200 pL). Mixture was heated at 40 °C for
32 hours and heated at reflux for 8 hours. Mixture was cooled to room temperature -
then washed successively with saturated aqueous sodium bicarbonate (2 X 10mL),
water (10 mL) and brine (10 mL). Organic was dried (tnagnesitum sulfate), filtered
and concentrated. Crude product was obtained as a maroon solid in 86% yield.
Material was carried forward without further purification. MS m/e (M+H) = 462.4.
HPLC rf = 1.19 min.

Intermediate 24

1



NN / NO N-k ON (3-Acetyl-9-benzyl-8-o0x0-3, 6, 7, 8,

9, 10- hexahydro-1, 3, 9-triaza-(R) 5 cyclohepta[ejinden-7 yl)-carbamc acid
benzyl ester. Benzylamine (53 L, 0.49 mvol) was added to a m xture of

2- (R) - benzyl oxycar bonyl am no- 3- (4-chl oronet hyl - 1H i ndazol -5-yl)-propionic
acid nethyl ester (125 ng, 0.31 nmmol) and potassium carbonate (50 ng, 0.36
nmml) in acetonitrile (5 m.). Reaction was heated at reflux for 1 hour.

M xture was cooled to roomtenperature the®? filtered Filtrate was 10
concentrated. Residue was dissolved in a m xture of toluene (5 nL) and

acetic acid (50 ItLy AinBIC e R SBedib)-6ST9, 1K ¥ 3 9. Mt ure
was cooled to room t((aRr%g%ra?ugre(g. Aceticﬁa%h)%ri de gf%%)}zia?mms zidded to
vas

the mixture. Re@s{ohentaledizdersgions.Methaneseidonic aoidhdrm o dygixtwe of xt ur e
was diluted with, X NAS 1\ s Ssively
with water (15 %ﬂﬁ%h"%ﬁ%ﬁ?‘%ﬁ%&d e %@&@E"?@% y‘“@%ﬁ%@%ﬁ%‘fﬁ’é (10 ni).
Organi ¢ was dri ectaydeeragsi-tiames(R Fateheptd{e]indenddyl heatbamioacidrbiensf eder (200 i ca
gel chromat ogr aphy. t hyl, .acetate -. hexanes)_ vielded the title conmpound in
9506 yi el d a oS mRian R B Rincels (RAD: Rigclion Sy sfed s pmbient [Py "G
Eg, J:/ 8. g, 6| H)lt.emﬁcﬁ&géfﬁ{ 151b|)m|._|)ﬂingi gas; diﬁitbdl_\l;fiﬁa gﬁggﬁether/(iﬂmﬁlﬂhl\lsizthﬂe, 6.1|2_|§3
, .l=6.6, ., 5. m , 5. S, ‘5. , 4. m ,
5.43 (t >=14.5, WH?L%‘%I"‘&}‘? S‘%!dnl?é Tqqi tegpemiuge ?"I#ﬁ F“H‘!@%@Fﬂe‘iﬁ‘?‘é‘}é‘i‘ h),
4. 1h (N m 11 H) . & 0Rerhfinind rbsid¥BraldRsolidditwhter ¢SMLY. MiRuSvas!wiishédveigh at e 21
oy diethyl ether (2 X 10 mL). Aqueous was basified with IN sodium hydroxide (2 mL).
10  Mixture was extracted with ethyl acetate (2 X 15 mL). Combined extracts were
washed with brine (5 mL). Organic was dried {(magnesium sulfate), filtered and

concentrated. Title compound was obtained as an amber oil in 42%yield. Material
was carried forward without further purification. 'H NMR (300 MHz, CDCl,): §=
8.06 (S, 1H), 7.35 (d, /= 8.4, 1H), 7.11 (d, /= 8.4, 1H}, 5.16 (d, J= 16.8, 1H), 4.57 (d,

15  J=16.8, 1H), 4.40 (dd, /1= 12.8, J2= 4.4, 1H), 3.77 {m, 1H), 3.54 (m, 1H), 3.29 (m,
1H), 3.03 (m, 1H), 2.36 (m, 6H), 2.14 (m, 2H), 1.38 (m, 4H). MS m/e (M+H)'=
328.3.

Intermediate 25

20

[8-Ox0-9-(2-pyrrolidin-1-yl-ethyl)-3,6,7,8,9, 1 0-hexahydro-2,3,9-triaza-(R}-
cycloheptafe]inden-7-yl]-carbamic acid benzyl ester. 1-(2-Aminoethyl)pyrrolidine
(50 uL, 0.71 mmol} was added to a mixture of 2-(R)-benzylox ycarbonylamingo-3-(4-
25  chloromethyl-1H-indazol-5-yl)-propionic acid methyl ester (100 mg, 0.23 mmol) and
potassium carbonate (120 mg, 0.87 mmol} in acetonitrile (5 mL). Reaction was
heated at reflux until HPLC suggested the starting material had been consumed (2



111 NOHaO NKkK NH 16 4-(2-0xo-1, 4-di hydro-2H qui nazolin-3 yl)

pi peridi ne-1-carboxylic acid (3 5

acetyl - 9-benzyl - 8-oxo0- 3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-(R)-cycl ohepral eJ
i nden-7- yl)-am de. A catalytic anount of 10% pal | adi um on carbon was added
to a mxture of acetic acid (200 L) and

(3-acetyl -9-benzyl - 8-0x0-3, 6, 7, 8,9, 10- hexahydr o- 2, 3, 9-

triaza-(R)-cycl ohepta[e]inden-7-yl)- carbanft acid benzyl ester (65 ng, 0.13
mmol) in methanol (10 nmL). Reaction vessel was charged with 50 psi of

hydrogen gas andogl). NigaRdwallcdd1ddab FodnY Qzﬁﬁ»@ﬁﬁﬁ‘é tHeR RBRA" ALty ackRE@06 | |.L9er od.

m xture was shaken ‘at room tenperature for hours. M xture was fi
Filtrate was coweeaddedtathe fikmtd. cﬁmﬂm‘s&ﬁwﬁlﬂdm rgfux uidtjwiged completedyonet hane

(10 nmL) and sat Hgﬁggghg&lt)l)e g% |“§ﬁrwg&%§0%%%mapmggsgene in

t ol uene (170 L, m xt ur VI gor ous
stirring. 4-(2- @coeslsgvdlydnmnmt&l-hqmomdlhmrbl&rma;cl()@uﬂé;wﬂea{lﬂmlaaad ate

(1 10 ng, O. 8 dedto i Xt ur xture

St rred vi 9o oulTy QQHRI e, b dtd by IRRE ri g MUSontiReBE
washed wi t thI’I ﬁmd@ibﬂ)dutt)wésf&muﬁﬁllﬁd%gmdlﬂﬁa yaﬂomxgr Z{Ma):nﬂnfhsemgntz&at ed
in vacuo. Prepa revi%rae se {;g fﬁ &Dﬁ ri \S/g 3 )
trifluoroaceti c dJ'J‘B‘g %‘P)f B94i Wacuo

yi el ded an aquewgs(ﬁosmt vqa(cm_wtmpmmdtﬁezhlt 699'(@9&@2 16119,

fromthe aqueous soluti'on with or onet hane }&36 ConDi ned ex acts

were washed wi t HihPilads, @), 486 (d, /Ol §8n D, $d€ (my 2 hdiT 84 & \‘5a'be) ,

filt d (3 lid
I 23hyiela VR () R PR 3’*3’8’9""@““26 DT 22

o. NN

Intermediate 26
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7-(R}-Amino-9-(2-pyrrolidin-1-yl-ethyl)-6,7,9,10-tetrahydro-3H-2,3,9-triaza-

cycloheptafe]inden-8-one. Title compound was obtained from [8-oxo-9-(2-
pyrrolidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[ e]inden-7-
yl]-carbamic acid benzy! ester following a procedure analogous to the preparation of

20 7-(R)-amino-9-(2-piperidin-i-yl-ethyl)-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cyclohepta[e]inden-8-one. Material was obtained as an amber oil in 52% yield and
used without further purification. '"H NMR (300 MHz, DMSOQ-Dg): 6= 8.06 (s, 1H),
7.33(d, /~8.8,1H), 7.10 (d, /~ 8.8, 1H), 5.16 (d, /= 16.8, 1H), 5.48 (d, /= 16.8,
IH), 440 (dd, JI= 1'3.0, J2=4.2, 1H}, 3.67 (m, 2H), 3.29 (dd, JI=3.11,J2=17.0,

25  1H),3.01 (dd, JI=16.8,J2=12.8, 1H), 2.58 (m, 2H)m 1.87 (m, 4H), 1.67 (m, 4H).
MS m/e (M+H)'=422.4.

15



| O NNk ONO (3-Acetyl-9-nethyl-8-o0x0-3, 6, 7, 8, 9, 10-hexahydro-2,
3, 9-tri aza-(R) 5 cyclohepta[eJinden-7 yl)-car bamc aci d benzyl ester.

Met hyl am ne solution in nmethanol (2M 2 nL, 4 mmol) was added to a m xture
of potassium carbonate (130 ng, 0.94 mol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4- chl oronet hyl -1 H i ndazol - 5-yl)-propionic
acid nethyl ester (165 ng, 0.41 mol) in acetonitrile (5 nL.). M xture was
heated at 40 C for 1 hour. Mxture was codi%ed to roomtenperature. 10

M xture was filtered. Filtrate was concentrated. Residue was treated with a
m xture of toluene (5 nL) and aceti C |gemekdiat®P7 RL) . M xture was heated at
reflux for 45 mnutes. Mxture was cooled to roomtenperature then acetic
anhydri de was added (2 nL). Reactionwvas stirred at roomtenperature for
16 hours. Mxture was diluted wth acetate (10 nlL) then washed
successively with water (10 L), satlrg 15 aqueous sodi um bi carbonate (2
X 15 nL) and brine (10 nL). O ganic was_dyied (magnesiumsulfate),
filtered and concentrated. Silica gel ¢ at ogr aphy (ethyl acetate -

hexanes) yielded the desired product ag afelgow solid in 18%vyield.. "H
NVR (300 MHz, CDC13): S= 8.70 (swyIFHs . .2, 1 H, 7.34 (m 5H,
7.05 (d, .J=9.2, 1 H, 6.19 (mil H, ® (s 5E235.13(s, 2H), 4.18
(d, ./=17.2, 111), 3.46 20 (d,./=17.2, 1H) 3.11 3H), 2.95 (m 1H),

2.89 (s, 3H. Ms me (MtH) += 407.2. 25 41 Internediate 23 HNNO

[9-(2-Dimethylamino-ethyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2, 3,9-triaza-(R)-

5 cycloheptafe]inden-7-yl]-carbamic acid benzyl ester. N,N-Ethylenediamine (70 pL,
0.66 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chtoromethyl-1 H-indazol-5-yl)-
propionic acid methyi ester (100 mg, 0.23 mmol) were converted to the title
compound following a procedure analogous to the preparation of [8-ox0-9-(2-
pyrrolidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cycloheptafe]inden-7-

10 yl]-carbamic acid benzyl ester. Crude product was obtained as an amber oil in 52%
yield. Material was carried forward without further purification. '"H NMR (300
MHz, CDCl;): 6=17.99 (s, 1H), 7.36 (mn, 6H), 6.27 (d, /= 6.2, 1H), 5.25 (m, 1H), 5.16
(s, 2H), 5.13 (m, 1H), 5.06 (d, /= 18.7, 1H), 4.52 (d, /= 17.2, 1H), 3.61 (t, /= 6.8,
2H), 3.45 (dd, J1=2.4, J2=16.7, 1H), 3.01 (m, 1H), 2.38 (m, 2H), 2.11 (s, 6H). MS

15 m/e (M+H)'=4224.

Intermediate 28

I~ NH,

20 7-(R)-Amino-9-(2-dimethylamino-ethyl)-6, 7,9, 10-tetrahydro-3H-2,3,9-triaza-
cycloheptafelinden-8-one. [9-(2-Dimethylamino-ethyl)-8-0x0-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[elinden-7-yl]-carbamic acid benzy! ester (65



N W110 G H [8-Ox0-9-(2piperidin-1 yl-ethyl)-3, 6, 7,8, 9, 10-hexahydro-2,
3, 9-triaza-(R) - 5 cyclohepta(e]inden-7 yl]-carbam c acid benzyl ester.

1- (2- Am noet hyl ) pi peridine (150 pL, 1.1 mmol) was added to a m xture of
pot assi um car bonate (150 ng, 1.1 nmol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4- chl oronet hyl -1 H i ndazol -5-yl ) - propionic
acid nethyl ester hydrochloride (220 ng, 0,50 nmol) in acetonitrile (5
m.). Reaction was heated at reflux for 1 hour. Mxture was cooled to room
10 tenperature then concentrated. Residue was dissolved in a m xture of

di chl or onet hanemg,1®1 Mimotwasadridred cthel dést@f piddict iVaxidanher avahghaad @t at 40

Coom t emper at ur BEPEHER RO aER S Rt H b SRR £5a o
bi carbonate (2 taiflcytloheptafddih@én-§-ofk. WrhdSmaiel vl obkhedlal a yeNl@AB]l én 2525

dried (magnesium sulfate), filtered 15 and concentrated. Crude product was
obt ai ned as a n¥dfidoMateial was sarriesfopyard ithowyfugher purifigation H NMR 0P Mts

wi t hout furtdher i.fs j QN _74%4 R fregd. A i n.
| nt er medi at eg]24CBELb'I3N_C8%MI\§DIH%% ggi((gg(,- 'WJ,'?%[, Am d’oF9§' ’Zﬁ%’ Shstd A6,

pi peri di n-1 -yl - Bia¢I5P (& /7 19,81 OH}, 8t 42414, 5 4B/ 2 B2.8-HH)i 3262 (m, 2H), 3.30 (m,
cycl oheptal[ edin 2 33 . a I { id +_
m xture of ani gﬁ’]é%(l i@gﬂ’%igz}%}@ﬂ; ?g#’lg'ﬁ(\(lm’ 2ﬁ}’ i‘f—&(s)’?é)_ fﬂg’ﬁ}?e hﬁ‘kﬁ) B

[ 8- 0x0- 9- (2- pi p288.Min-1 -yl -ethyl)-3,6,7,8,9, 10-

hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-carbam c acid benzyl

ester (200

10 : Intermediate 29

H

n-N

1
o)
/'\/N NJ'L
(\N & H o

o

[9-(2-Morpholin-4-yl-ethyl)-8-ox0-3,6,7,.8,9, 10-hexahydro-2,3,9-triaza-(R)-

cycloheptafe]inden-7-yl]-carbamic acid benzyl ester. 4-(2-Aminoethylymorpholine

15 (90 pL, 0.69 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-
indazol-5-yl)-propionic acid methyl ester (100 mg, 0.23 mmol) were converted into
the title compound following a procedure analogous to the preparation of [8-0x0-9-
(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cycloheptafe}inden-
7-yl]-carbamic acid benzyl ester. Crude material was obtained as an amber oil in

20 92% yield. Product was carried forward without further purification. MS m/e
(M+H)'= 464.4. HPLC rf = 1.15 min,

25



5 ng, 0.43 mmol) in dichloronmethane (4 nilL). Reaction was stored at anbient
tenperature for i hour. Mxture was diluted with diethyl ether (30 niL).

M xture was allowed to stand at roomtenperature for 15 mi nutes. Sol vents
were decanted off. Remining residue was dissolved in water (5 nL).

M xture was washed with diethyl ether (2 X 10 nL). Aqueous was basified
with I'N sodiumhydroxide (2 m.). 10 Mxture was extracted with ethyl
acetate (2 X 15 nm.). Conbined extracts wele washed with brine (5 nb).
Organi c was dried (magnesiumsul fate), filtered and concentrated. Title
conpound was obtained as an anber oil thierdedi4té edd. Material was carried
forward wi thout further purification. 1H NVR (300 WHz, CDCl13): 6= 8.06 (S,
111), 7.35 (d, J=8.4, | H, 7.11 (d, J=814, | H, 516 (d, T 16.8, 1 H,
4.57 (d, 15 .F=16.8, 1H), 4.40 (dd, J1=1%-%, J2= 4.4, 1H), 3.77 (m 1H),
3.54 (m 1H), 3.29 (m 1H), 3.03 (m | H 86 (m 6H), 2.14 (m 2H),
1.38 (m 4H). Ms ne (MH) += 328.3. Internkdiate 25 HNNO NN GNp H
O 20 [8-Ox0-9-(2 pyrrolidin-1
yl -ethyl)-3,6,7,8,9, 10- hexahydro-2, 3, 9-tri gg R) - cycl ohepta[e]inden-7

yl J-carbam ¢ acid benzyl ester. 1-(éz~AnYhe/etl mprrolidine (90 L, 0.71
nmol ) was added to a m xture of 2-(R)-BJenzyl &ycarbonyl am no-3-(4 25

chl oromet hyl -1 Hi ndazol-5-y|)-propi8 ¥c acid nethyl ester (100 ng, O0.23
mol ) and potassium carbonate (120 ng, 0.87 mml) in acetonitrile (5 nL).
Reaction was heated at reflux until HPLC suggested the starting materi al

had been consuned (2748 _gmino-9-(2-morpholin-4-yl-ethyl)-6,7,9, 10-tetrahydro-3H-2,3,9-triaza-
5  cycloheptafe]inden-8-one. [9-(2-Morpholin-4-yl-ethyl)-8-ox0-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-carbamic acid benzyl ester (95

mg, 0.20 mmol} was converted into the title compound following a procedure
analogous to the preparation of 7-(R)-amino-9-(2-piperidin-1-yl-ethyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Crude product was obtained as
10 an amber oil in 62% yield. Material was carried forward without further purification.
'H NMR (300 MHz, CDCly): 8= 8.06 (s, 1H), 7.34 (d, /= 8.4, 1H), 7.15 (d, J=8.8,
1H), 5.22 (d, J=16.8, 1H), 4.51 (d, J=17.2, 2H), 4.44 (m, 1H), 4.02 (m, 1H), 3.40 {t,
J=4.38, 4H), 3.31 (m, 3H), 3.07 (m, 1H), 2.32 (m, 4H), 1.95 (m, 2H). MS m/e
(M+H)"= 330.3.
15
Intermediate 31

[8-Ox0-9-(1-(S)-phenyi-ethyl)-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)-
20 cycloheptafe]inden-7-yl]-carbamic acid benzy! ester. (S)-(-)-a-Methylbenzylamine
(85 pL, 0.67 mmol)and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-



hours). M xture was cooled to roomtenperature then filtered. Acetic acid
(200 L) was added to the filtrate. Reaction was heated at reflux until

j udged conplete by HPLC (1 hour). Mxture was diluted with ethyl acetate
(20 mL) then washed successively with saturated agueous sodi um bi carbonate
(15 nm), water (10 niL) and 5 brine (10 nL). Organic was dried (nmagnesi um
sulfate), filtered and concentrated. Crude product was obtained in 69%
yield as a yellow oil. Material was carri & forward without further
purification. 'H NWVR (300 MHz, CDCl 3): 8-- 8.04 (s, 1), 7.38 (m 5H), 7.28
(d, JJ 8.4, 110mdz¥zoﬂ3 gﬁ)dproﬂloﬁc 8cldlnd[ﬁyl eﬁer&%ﬁﬁl 0.3 fumd)) verblconertédintan 1
H) , 8, 1 47 (dd, J1= 3.5,

5.15 (s, 2H), 1
J2=16. 7, (10 112%"6 desulsé P{%‘flctfﬁli‘)wmaae?cefiﬂre EWOEOES Wé&? éﬂePaEH)‘On of [942.8m 411).
VB e (MHH) += Aﬂﬂ}yﬂ mgylg%rc&%cy &b 8,9,21@-helilah31}ird\bw nﬁuﬁs}éy&oﬁé&a{éﬁmdeﬁv 9-(2
pyrrolidin-1 vyl O-tetrahydro-311- 2 triaza-
cycl ohept af eJi n?ré,fﬂﬁeetmtdm¢y1@S@bn%@dﬁar°M§wsphﬁawe@aﬁaé#kpé%xo 9- (2-
pyrrolidin-lsyl %{s%hme glel; Kpafertdd s &@A&f&xﬂma Sithott ﬁx&b&?ﬁgﬁ&wﬁ)’ﬁb%@pt afe

]inden-7- yl]-c am ¢ ‘aci d benzyl ester follow ng a procedure anal ogous to
the pr epar at i on(MFHY® 455.3. HPLC rf— 1.68 min.

7-(R)-am no-9-(2-piperidin-I-yl-ethyl)-6,7,9, 10-tetrahydro-3H 2, 3,9-tri aza-
cycl ohept a[ e] i nden-8-one. Material was obtained as an anmber oil in 52%
yield and wused without further purifildemediate 324 NVR (300 MHz, DMBO D6): S=
8.06 (s, 1 H, 7.33(d, J 88, 1H, 7.10 (d,.F 8.8, 1H, 5.16 (d, J 16.8,
1H), 5.48 (d, J 16.8, 1 H), 4.40 (dd, J1=13.0, J2= 4.2, 1 H, 3.67 (m 2H),
3.29 (dd, J1= 3.11, J2=17.0, 25 111), dd, J1=16.8, J2= 12.8, 1H)
2.58 (m 2HmM1.87 (m 411), 1.67 (m 4 rrle(I\/HrH)+— 422. 4.

10
7-Amino-9-(1-(S)-phenyl-ethyl)-6,7.9, 10-tetrahydro-3H-2,3,9-triaza-(R)-

cycloheptafe]inden-8-one. [8-Ox0-9-(1-(5)-phenyl-ethyl)-3,6,7,8,9,10-hexahydro-
2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-carbamic acid benzyl ester (105 mg, 0.23
mumol) was reacted in a manner analogous to the preparation of 7-(R)-amino-9-(2-

15  piperidin-1-yl-ethyl)-6,7,9,1 O-tetrahydro-3H-2,3,9—uiaza-cyclohepta[e] inden-8-one.
Crude product was obtained as a dark oil in 82% yield. Material was carried forward
without further purification. MS m/e (M-H)™= 319.3. HPLC rf=1.49 min.

Intermediate 33

20



44 Internediate 27 HNN IN---,/ NNOHO

[ 9- (2- D nmet hyl am no-et hyl)-8-0x0-3.6, 7, 8, 9,10-hexahydro-2, 3,
9-triaza-(R)- 5 cyclohepta[e]inden-7 yl]-carbam c acid benryl ester.

NN- Et hyl enedi am ne (70)iL, 0.66 mmol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4- chl oronet hyl -1 Hi ndazol -5-yl ) - propionic
acid nethyl ester (100 ng, 0.23 nmmol) were converted to the title conpound
foll owi ng a procedure anal ogous to the 'pre’ﬁar ation of (8-0x0-9-(2 pyr
olidin-1-yl-ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)-cycl ohepta[e]ind
en-7- 10 yl]-carbamg. @ﬁ-d(hm%ﬁ-%w)-s @mcbemw%%.m phkaired as an

anber oil in 52% vyield. Material was carried forward w t hout further

purification. lerckeeptalsdindenitri]-cariarsy acidgbermzybter s(RyxH)-o-Yethglbepgylapipe 6. 27

(d, Jr 6.2, 1H) 2
$1=18.7, | (Bs3g- ?8(’r%‘?‘dﬁ“dz;“(l%}&}e"‘(’@°’§’f%§’nﬁﬁm§"’(ﬂ4‘2‘r§mm§mgg l?dd J1=
(2. 4i—|) J2=16. 7, 1ihillézo]3 32)1prbpmmclabi)i,me2h)385t(am0@hi)g 0.23 inndlpwergldpnveldEd inkd ni e
(% = 422. rmala 8 HNN.N NH O 20 .

7- (R) - Ami no- 4 (% GiFELRDT %Wﬂmhﬂ%‘g © prsPeation el dra-2 slimsthxl Bropyly-a 7 o
cycl ohept a[ eJi nglefo-8;601%9,10 Sexahydions3, Ma&m(spcﬁu&ubﬁfe&nw?-}u&m?uo&cﬂi 10-
hexahydro-2, 3,9-tri aza- (R) -cycl ohepta JI nden- 7- Q/} -carbam c. aci d, benzyl
ester (65 45 methyl ester.” Crude material was obtained as a dark foam in quantitative yield.

Material was carried forward without further purification. MS m/e (M-H)'= 453.4.

HPLC rf= 1.98 min.

10

Intermediate 34

7-Amino-9-(1-(R)-phenyl-ethyl)-6,7,9, 10-tetrahydro-3H-2, 3, 9-triaza-(R)-

15  cycloheptafe]inden-8-one. [8-Ox0-9-(1-(R)-phenyl-ethyl)-3,6,7,8,9,10-hexahydro-
2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-carbamic acid benzyl ester (105 mg, 0.23
minol) was reacted in a manner analdgous to the preparation of 7-(R)-amino-9-(2-
piperidin-1-yl-ethyl)-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta{e]inden-8-one.
Crude product was obtained as a maroon solid in 78% yield. Material was carried

20  forward without further purification. 'H NMR (300 MHz, CDCly): 3= 7.88 (s, 1H),
7.40 (m,6H), 7.14 (d, /= 8.8, 1H), 6.85 (1, 1H), 6.09 {m, 1H), 4.67 (d, /= 16.8, 1H),
447 (dd, JI=4.6,J2=12.6, 1H),4.25(d,J=17.2, 1H), 1.48 (d, /= 7.0, 3H). MS m/e
(M-H)=319.3.

25



ng, 0.15 nmmol) was converted to the desired product in a manner anal ogous
to the preparation of

7-(R)-am no-9-(2-pyrrolidin-1-yl-ethyl)-6,7,9, 10-tetrahydro-3H 2, 3, 9-
triaza-cycl ohepta[ e]inden-8-one. Crude material was obtained as a yell ow
oil in 25% vyield. Material was carried forward w thout further
purification. "H NWR (300 MHz, 5 CDC13): 8.07 (s, 1H), 7.35 (d, J 8.4,1H,
7.12 (d, 8.4, 1H), 5.15 (d, J=16.8, 1H), #. 58 (d, J=16.8, 1H), 4.42 (dd,
J1= 4.8, J2=12.8, 1H), 3.62 (m 2H), 3.30 (m | H, 3.01 (dd, J1= 13.0,
J2=16.7, 1 H), 2.37 (m 2H), 2.15 (s, RthpedMa ¥ ¢ (MH) += 288.3. 10
Internmediate 29 H NNO NN~O OH O[9-(2-Mrpholin-4

yl - et hyl)-8-o0xo0-3, 6,7, 8,9, 10- hexahydro-8, 3,9-triaza-(R)-

cycl ohept af eJi nden-7 yl J-carbam c aci g-Benzyl ester.

4- (2- Ami noet hyl ) mor pholine 15 (90 L, | ) and

2- (R) - benzyl oxycar bonyl am no- 3- (4 chl oro yl -1 H i ndazol -5-yl ) -propionic
acid nethyl ester (100 ny, O. onverted into the title
conpound followi ng a procedure Y ] toft hgj preparati on of [8-o0xo0-9-
(2-piperidin-l-yl-ethyl)-3,6,7,8, ( ywN-0 3, Q=triaza-(R)-cyclohepta
[e]inden- 7-yl]-carbamc acid benzyl est el. dude ] I al was obtained as
an anmber oil in 20 92%vyield. Product was carried foxsard w t hout further
purification. Ms mMme (MrH)'= 464.4. HPLC if = 1.15 mn. 25 46

| nt er redi ate 30 [8-Oxo-9-(4-trifluoromethyl-benzyl)-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)-
cycloheptafe]inden-7-yl]-carbamic acid benzyl ester. 4-Trifluoromethylbenzylamine
5 (72 pL, 0.51 mmol) and 2-(R)-benzylox§carbonylamino~3-(4-chloromcthyl-IH-
indazol-5-y1)-propionic acid methyl ester (100 mg, 0.23 mmol) were converted into

the title compound in a manner similar to the preparation of {9-(2,2-dimethyl-propyl)-
8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza~(S)-cycloheptafe]inden-7-yl]-acetic acid
methyl ester. Crude material was obtained as a dark brown solid in quantitative

10 yield. Material was carried forward without further purification. MS m/e (M+H)'=
509.4. HPLC rf=1.67 min.

Intermediate 36

15
7-Amino-9-(4-trifluoromethyl-benzyl)-6,7,9, 10-tetrahydro-3H-2,3,9-triaza-
(R)-cycloheptafelinden-8-one bis-methanesulfonate. [8-Oxo0-9-(4-trifluoromethyl-
benzyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cycloheptafe)inden-7-yl]-carbamic
acid benzyl ester was converted into the title compound in a manner analogous to the
20  preparation of 7-(R)-amino-9-(2,2-dimethyl-propyl)-6,7,9,10-tetrahydro-3H-2,3,9-

triazq-cyc]ohepta[e]inden-S-one bismethaneslufonate. Crude material was obtained



H NN NNNH 0J 7-(R) -Amno-9-(2-norpholin-4

yl-ethyl)-6,7,9, 10 tetrahydro-3H 2, 3,9-triaza- 5 cycl ohepta(e]inden-8-one.
[ 9- (2- Mor phol i n-4-yl -et hyl)-8-0x0-3,6,7,8,9, 10-

hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-carbam c acid benzyl

ester (95 ng, 0.20 nunol) was converted into the title conpound follow ng
a procedure analogous to the preparation of

7- (R) - ami no- 9- (2- pi peridin-1-yl-ethyl)-6, 79, 10-

tetrahydro-3H 2, 3,9-triaza-cycl ohept a[ €] i nden-8-one. Crude product was

obtai ned as 10 m&mbf&anﬂh'quwn&% 1@':&@@%@; &%ﬁ%éh?{b\‘é@

w t hout further purification. MR. (300 ,

7.34 (d, .A-- spuyificatign. MSIDE(M*H)F’»?S% EPLCrFalonnm (d J 16.8, 1H), 4.51
(d,J:172 2H), 4.44 (m 1H), 4.02 (m IH), 3.40 (t, J 4.8, 4H), 3.31
(m 3H, 3.07 (m 1H), 2.32 (m 4H), 1.95 (m 2H). Ms mle (MH) += 330.3.
15 Internediate 31 HNNO NN x  doteimediate 37

[ 8- Ox0-9- (1 -(S)phenyl -ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)- 20
cycl ohepta[e]inden-7 yl]-carbam c acld benzyl ester.

(S)-(-)-a-Methyl benzylami ne (85 LN"G, 67 mmol ) and

2- (R) - benzyl oxycar bonyl am no- 3- ( 4- et hyl -1 H 47.

(9-Isopropyl-8-0x0-3,6,7,8,9, 10-hexahydro-2, 3,9-triaza-(R)-
cycloheptafe]inden-7-yl)-carbamic acid benzyl ester. Isopropylamine (300 pL, 3.5
mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-indazol-5-yl)-

10 propionic acid methy] ester were converted into the title compound following a
procedure analogous to the preparation of [9-(2,2-dimethyl-propyl)-8-oxo-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(8)-cycloheptale] inden-'?-yl]-acetié acid methyl
ester. Crude product was obtained as a dark oil in quantitative yield. Material was

_ carried forward without further purification. 'H NMR (500 MHz, CDCl): 6= 8.09 (s,

15 1H), 7.39 (m, 3H), 7.23 (m, 2H), 7.17 (m, 1H), 6.32 (d, /= 5.8, 1H), 5.25 (m, 1H),
5.15 (m, 2H), 4.90 {m, 1H), 4.82 (d, /= 17.4, 1H), 4..51 (m, 1H), 3.51 (m, 1H), 3.05
(t, /= 13.6, 1H), 1.56 (s, 6H). MS m/e (M+H)"=393.4.

Intermediate 38

R/

4
HH’\
N O

20



I ndazol -5-yl)-propionic acid nethyl ester (100 ng, 0.23 mmvl) were
converted into the desired product follow ng a procedure anal ogous to the
preparation of [9-(2, 2-

di et hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro- 2, 3, 9-tri aza-(S)-cycl oheptal e
]inden- 7-yl]-acetic acid nethyl ester. Crude product was obtained as a
dark oil in 5 quantitative yield. Material _was carried forward w t hout
further purification. MStrite (MHr= 4553 HPLCif = 1.68 nin.
Internmediate 32 HNN 1/ NNH2 10 7-Am no-9-(1-(S) phenyl-ethyl)-6

7,9, 10-tetrahydro- 3"?—?12)3;4@1::5!%@&@0@6 7, ﬁY&i&GﬁWr@lﬁﬂ-E BdeRiada-One.
f8 x0-9-(I1-(S)- pheny et hyl 10- hexahydr o-

2,3, 9-tri aza- ( Rprlofentafedivaer- é?ﬂﬁé’éﬁe’#a'gﬂs]'é@i&f@oé?n{@Pwﬁhsﬁéﬁ?ﬁ7§»§t19r (105
g!l( Rgi if’n ] (r)mg' )h 2&9@%&&%@&&.@(@mwﬂ@ﬁm[enedeagﬁﬂ§.cmaﬂln%m&aeyx%&ﬂep@o0f

pi peridin-1-yl - mgr@zké m§nol), xsasmnmtedam@hedmterqomomcgfoﬂpwmmmmpt a[ e] i nde

n- 8- one. de Mat eri al

was carried #Jor av\ng! gwg&t%%%lgkﬁ?@%%f@?%‘gt 1 on. %p%%@%@@?ﬂ = 319. 3.

HPLC rf= 1.49 nietahydns-3H49-sriszagclobephd]e)inden-8-drie Mism@tt@nestufonate. Crude
product was obtained as a dark oil in quantitative yield. Crude material was carried
forward without further purification. MS m/e (M+H)"=259.2. HPLC rf= 0.60 min.

10 Intermediate 39

[9-(3,3-Dimethyl-butyl)-8-oxo0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)- '
cycloheptafe] inden-7-ylj-carbamic acid benzyl ester. 3,3-Dimethylbutylamine
15 (100uL, 0.74 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-chloromethyl-1H-
indazol-5-yl)-propionic acid methyl ester were converted into the title compound
following a procedure analogous to the preparation of [8-ox0-9-(2-piperidin-1-yl-
- ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e]indei-7-yl]-carbamic
acid benzyl ester. Crude material was obtained as a dark oil in quantitative yieid.
20  Material was carried forward without further purification. 'H NMR (300 MHz,
CDCl;): 6= 8.03 (m, 1H), 4.38 (m, 4H), 7.31 (m, 2H), 7.06 (d, /= 8.4, 1H), 6.26 (d,
J=6.2, 1H), 5.23 (m, 1H), 5.14 (s, 2H), 5.08 (m, 1H), 435 (dd, JI=8.8,J2=17.2,
1H), 3.50 (m, 2H), 1.33 (dd, JI=6.2, J2= 11.0, 2H), 0.91 (m, 2H), 0.85 (s, 9H). MS
m/e (M+H) = 435.1.
25



20 48 [8-0x0-9-(1-(R) phenyl-ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza-(R)
cycl ohept a[ eJi nden-7 yl]-carbam c acid benzyl ester.

(R -(+)-a-Mthyl benzylamne (85 L, 0.67 mml) and

2- (R) - benzyl oxycar bonyl am no- 3- (4-chl oronet hyl -1 H i ndazol -5-yl)-propionic
acid nmethyl ester (100 ng, 0.23 mmol) were converted into 5 the title
conpound in a manner simlar to the preparatl on of

[ 9- (2, 2-di et hyl - propyl) - 52

8-o0xo0-3, 6,7, 8,9, 10- hexahydro- 2, 3, 9- tr| aza-(S)-cycl oheptale]inden-7-yl]-acet
ic acid rret hyl ester. Crude mat eri al imesedidtedjoned as a dark foamin
quantitative yield. Materi aI was carried forward w thout further
purification. I\/Brﬂe(MH) = 453.4. HPLChrf 1.98 min. 10 Internediate 34
HNN N NH2 O 7-Anmno- (] (R) - phenyl,ré' hyl)-6, 7,9,

10-tetrahydro-3H 2, 3,9-triaza-(R)- 15 ¢ "] ta[e]lnden 8- one.

[ 8- Ox0-9-(I-(R)- phenyl et hyl) - 3678910 Xxahydr o

2,3,9-triaza-(R)-cycl ohepta[e]inden-7-yl]- Ram ¢ aci d benzyl ester (105
ng, 0.23 mol) was reacted in a nmanner a i

7-(R) - am no- 9- ( 2- a?]//\/

pi peridin-Il-yl-ethyl)-6,7,9,10-tetr dro 3I‘-'F2 3,9-triaza-cycl oheptafe]inde
n-8-one. Crude product was obtained as a naroon solid in 78%yvyi el d.
Material was carried 20 forward w thout further purification "H NMR (300

1) 6,00 (m 1) . 4-GAnino-Yi0 ieenplile? b ieehvirp-3 20 i . |
111), 4.25 (5, . gyetbReptafe}iillen-Softbibrhbthantsulfbnkle. BHB3,3-Menétha-butyt-8loxs 319. 3.
3,6,7.,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e}inden-7-yl]-carbamic acid
benzyl ester (100 mg, 0.23 mmol) was converted into the title compound following a
procedure analogous to the preparation of 7-(R)-amino-9-(2,2-dimethyl-propyl)-
6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one bismethaneslufonate.
10 Crude material was obtained as a dark oil in quantitative yield. Material was carried
forward without further purification. MS m/e (M+H)"=301.2. HPLC rf= 1.11 min.

Intermediate 41

15
4-(7-(R)-Benzyloxycarbonylamino-8-ox0-6,7,8, 10-tetrahydro-3H-2,3,9-triaza-
cycloheptafe]inden-9-yl)-piperidine-1-carboxylic acid tert-butyl ester. 4-Amino-1-
N-Boc-piperidine (110 mg, 0.55 mmol) and 2-(R)-benzyloxycarbonylamino-3-(4-
chloromethyl-1H-indazol-5-yl}-propionic acid methyl ester (150 mg, 0.34 mmol) was
20 converted into the title compound in a manner analogous to the preparation of [9-
(2,2-dimethyl-propyl)-8-o0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-



25 49 Internmediate 35 HNNFC~1 NAOOH

[ 8- Ox0-9-(4-triuoronethyl-benryl)-3,6,7,8,9, 10- hexahydro-2,3,9-triaza-(R)-
cycl ohept a[ eJi nden-7 yl J-carbam ¢ acid benryl ester.

4-Tri fl uoromet hyl benzylamne 5 (72 p.L, 0.51 nmol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4-chl oronet hyl -1 H i ndazol -5-yl ) -propionic
acid nmethyl ester (100 ng, 0.23 mml) were converted into the title
conpound in a manner sinilar to the prepar¥tion of

[9-(2, 2-di rrethyl propyl) -

8- 0x0-3, 6, 7, 8, 9 Q)‘h@@é @i@t{n - ’%cﬁlctaEidQﬂéhﬁl%lter@ﬂuﬁé‘g&Hﬁc{t@ak@gﬁﬂieaaé’ﬁ] acet

ic acid rrethyl este terial was obtained a dark brown solid in

quantitative 10dark &am ineetitativie yied Materiplowestcerried forward wisheutfirthener

N'N Fgo N e TRl ngn it e cBERy S5 g G By a3 GBS 50

7,9, 10- t et r ahydti), 8272Zm31 1), S128dma 1 HY, B) 15y, 2Mhed! af, 2 il adetiB 468 ¢m, 1H),

bi >~ ot hanosyl { paate. ha 21 Gnoiis 358 b MY S5 L 2 94.en RPNy 1 1 - oo

rbamc acid bemsytm,eﬂ{)elmnmveumpmmcsmemlMsanfeqnpﬂl)rﬁdszn a manner

anal ogous to the 20 preparation of

7- (R)-am no-9- (2, 2-di net hyl - propyl ) -6, 7,9, 10-t et rahydr o- 3H 2, 3, 9-
triaza-cycl ohept a[ e] i nden- 8- one bi snethiemadiad gnate. Crude material was
obt ai ned

10
4-(7-(R)-Amino-8-0x0-6,7,8, 1 0-tetrahydro-3H-2,3,9-triaza-
cycloheptafelinden-9-yi)-piperidine-1-carboxylic acid tert-butyl ester acetate. A
catalytic amount of 10% palladium on carbon was added to a solution of 4-(7-(R)-
Benzyloxycarbonjlammo-S -0x0-6,7,8,10-tetrahydro-3H-2,3,9-triaza-

15  cyclohepta[e]inden-9-yl)-piperidine-1-carboxylic acid tert-butyl ester (200 mg, 0.37
munol) and acetic acid (100 pL, 1.7 mmol) in methanol (10 mL), Reaction vessel
was placed on a Parr apparatus and charged with 30 psi of hydrogen gas. Mixture
was allowed to shake at room temperature for 3 hours. Mixture was filtered. Filtrate
was concentrated in vacuo. Crude compound was obtained as a dark oil in

20  quantitative yield. Material was carried forward without further purification. 'H
NMR (300 MHz, CDCl3): &= 8.06 (s, 1H), 7.36 (d, /= 8.8, 1H), 7.12 (d, /= 8.8, 1H),
492(d, J=17.6, 1 H), 4.67 (m, 1H), 449 (d, /= 17.2, 1H), 4.26 (m, 1H), 3.98 (m,
2H), 3.05 (m, 1H), 2.83 (m, 2H), 2.64 (m, 1H), 1.89 (m, 1H), 1.73 {m, 1H), 1.45(d,
J=2.9,9H), 1.25 (m, 2H).MS m/e (M-C Hs+H) = 344.2.

25



50 as a dark foamin quantitative yield. Material was carried forward
w thout further purification. Ms me (MH)+= 375.2. HPLC rft 1.00 m n.
Intermediate 37 HNNO N~I( N H 500J\ (9 -Isopropyl -8-o0xo0-3,
6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)- cycl ohepta[eJinden-7 yl)-carbamc
acid benryl ester. Isopropylamne (300 L, 3.5 nmol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4-chl oronet hyl - | Hindazol -5-yl) 10
propi onic acid nmethyl ester were converted®dinto the title conpound
following a procedure anal ogous to the preparation of

[9-(2, 2-di met hyl - propyl ) - 8- oxo- Intermediate 43

3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]-acetic
acid nethyl ester. Crude product was olwgi ned as a dark oil in
gquantitative yield. Material was caryied forward wi thout further
purification. 'H NWVR (500 MHz, CDO 3): 8.09 (s, 15 111), 7.39 (m 3H),

7.23 (m 2H), 7.17 (m 111), 6. ) 5.8, 1H) 25 (m IH), 5.15 (m
N4.51 L H), 3.51 (m 1 H),
e QWF+=-393.4. Internmediate 38

2H), 4.90 (m 1 H), 4.82 (d, JJ 1. 4, 1
3-(2-Acetoxymethyl-4-amino-3-methyl-phenyl)-2-(R)-

3.05 (t J 13.6, 1 H), 1.56 (s, 6H. M
00 HHO N HO 00 ~

5  benzyloxycarbonylamino-propionic acid methyl ester. 3-(2-Acetoxymethyl-4-tert-
butoxycarbonylamino-3-methyl-phenyl)-2-(R)-benzyloxycarbonylamino-propionic
acid methyl ester was converted into 3-(2-Acetoxymethyl-4-amino-3-methyi-phenyl)-
2-benzyloxycarbonylamino-(R)-propionic acid methyl ester following an analogous
procedure to the synthesis of 2-(2-Acetoxymethyl-4-amino-3-methyl-benzyl)-(S)-

10  succinic acid diethyl ester. Desired product was obtained as an yellow oil in 95%
yield. 'H NMR (300 MHz, CDCl3): 8= 7.31 (m, 5H); 6.81 (d, /= 8.1, 1H); 6.65 (d, J=
8.4, 1H); 5.35(d, J= 8.1, 1H); 5.15 (s, 2H); 5.04 (s, 2H); 4.53 (m, 1H); 3.71 (s, 3H);
3.16 (m, 1H); 3.01 (m, 1H); 2.12 (s, 3H); 1.99 (s, 3H). MS m/e (M+H)"=415.2.

15 Intermediate 44

NH,
ci
0
bt 1 o L
T
~o" N °

3-(2-Acetoxymethyl-4-amino-5-chloro-3-methyl-phenyl)-2-(R)-
benzyloxycarbonylamino-propionic acid methyl ester. Desired product was obtained
20 from 3-(2-Acetoxymethyl-4-amino-3-methyl-phenyl)-2-(R)-
benzyloxycarbonylamino-propionic acid methyl! ester in a manner analogous to the
preparation of 2-(2-Acetoxymethyl-4-amino-5-chloro-3-methyl-benzyl)-(S)-succinic
acid diethyl ester. Silica gel chromatography (ethyl acetate - hexanes) afforded the



NNH2 20 0 51 7-(R)-Am no-9-isopropyl-6,7,9, 10-tetrahydro-3H2,3,9-tri aza
cycl ohept a[ eJi nden- 8- one bi snet hanesul f onat e.

(9-1sopropyl -8-0x0-3,6,7,8,9, 10-

hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl)-carbam c acid benzyl
ester (90 ng, 0.23 mmol) was converted into the title conmound follow ng a
procedure 5 anal ogous to the synthesis of

7- (R) - am no- 9- (2, 2-dnet hyl - propyl ) -6, 7, 9, 59-

tetrahydro-3H 2, 3, 9-triaza-cycl ohepta[ e] i nden- 8-one bi smet hanesl uf onate.

Crude product i1 f???tﬁﬂﬂ yie

material was carri eg?_é ﬁgw §4ﬁ@3}§el?uﬁ rkogg{?“ |(’:ati03r2'. S_I\/Jégmg%@lil—b' =
259. 2. HPLC r}=6.86 GOIBﬁ,rS 36 (101—814'; EH)redi2ds,2H95.65 (SN2H), 4153Qm, NHN 382 (sO H
[9-(3, 3-Dinet - 1) ;8¢ =3, 1 8y. 2 i SR, 1Q5hexahy

O-triaza-)?)- % gﬁéﬁ?’a}%?ﬁgéﬁ' ‘7'?{7@31.55%9613771}%93%??}1)%32 E’ng)ter

3, 3- Di net hyl but @JHaM,+i#)"=388.6100L, 0.74 mmol ) and
2-(R)-benzyh9xycarbony|anino 3-(4-chloromet hyl -1 H i ndazol -5-yl ) - propionic
acid nethyl “ester were converted into the title conpound followng a
procedure anal ogous to the preparati omtérdmelifiteds0- 9- (2- pi peridin-1-yl -
ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza-(R)-cycl ohept a[ e] i ndei
-7-yl]-carbamic acid benzyl ester. CHuge nmaterial was obtained as a dark
oil in quantitative yield. 20 Materi s @arried forward wi thout further

purification. 'H NVR (300 MHz, o
il
0

3-(4-Acetoxymethyl-7-chloro-1H-indazol-5-y1)-2-(R)-

10 benzyloxycarbonylamino-propionic acid methyl ester. Trifluoroacetic acid (70 pL,
0.91 mmol) was added to a solution of 3-(2-acetoxymethyl-4-amino-5-chloro-3-
methyl-phenyl)-2-(R)-benzyloxycarbonylamino-propionic acid methyl ester (345 mg,
0.77 mmol) in 5% acetic acid in chloroform (5.2 mL). Isoamyl nitrite (120 uL, 0.89
mmol) was added to the mixture drop-wise. Reaction mixture was stirred at room

15  temperature for 40 minutes. Potassium acetate (300 mg, 3.1 mmol) was added to the
mixture. Reaction mixture was stirred at room temperature for 45 minutes. Mixture
was diluted with dichloromethane (10 ml.) then washed successively with water (2 X
10 mL), and saturated aqueous sodium bicarbonate (2 X 10 mL). Organic was dried
{(magnesium sulfate), filtered and concentrated in vacuo. Crude product was obtained

20  as an orange solid in 83 % yield. Material was carried forward without further
puriﬁcatioﬁ. "H NMR (300 MHz, CDCl3): 8= 8.20 (5, 1H); 7.29 (m, 5H); 7.21 (s,
1H); 5.53 (d, J=7.7, 1H); 5.40 (s, 2H); 5.04 (s, 2H); 4.67 (m, 1H); 3.74 (s, 3H); 3.34
(m, 1H); 3.21 (m, 1H); 2.02 (s, 3H). MS m/e (M+H)"=460.1.

25



CDC13): S=8.03 (m 111), 4.38 (m 4H), 7.31 (in, 2H), 7.06 (d, J= 8.4,
1H, 6.26 (d, J=6.2, 1H), 5.23 (m 1H), 5.14 (s, 2H), 5.08 (m 1H), 4.35
(dd, Ji1= 8.8, J2=17.2, 1H), 3.50 (m 2H), 1.33 (dd, J1= 6.2, J2= 11.0,
2H), 0.91 (m 2H), 0.85 (s, 9H). M5 me (MH)'= 435.1. 25 52 Internedi ate
40 HNN N NHz O 7-(R-Am no-9-(3, 3-dinethyl-butyl)-6, 7,
9,10-tetrahydro-3H2, 3, 9-triaza- 5 cycl oheptaledi nden-8-one

bi smet hanesul fonate. [9-(3, 3-Di net hyl - but y¥#) - 8- oxo

3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza- (R)-cycl oheptal e]i nden-7-yl]-carbamc
acid benzyl ester (100 ng, 0.23 mol jwWasdeugerted into the title
conpound following a procedure anal ogous to the preparation of

7- (R)-am no-9- (2, 2-di met hyl - propyl ) - N-nH

6,7,9,10-tetrahydro-3H 2, 3, 9-tri aza-{ydl ohgpt a[ e] i nden- 8- one

bi smet hanesl ufonate. 10 Crude materi S obtained as a dark oil in

quantitative yield. Material wasHOqr forward it hout further
purification. Ms me (MH)'= 301. 2. HPCrn:&.ln. Internmediate 41 H
NNO NpHOI \ Ofit( \"/

~o" S0 ©

2-(R)-Benzyloxycarbonylamino-3-(7-chloro-4-hydroxymethyl-1 H-indazol-5-
5  yl)-propionic acid methyl ester. 3-(4-Acetoxymethyl-7-chloro-1H-indazol-5-yl)-2-

(R)-benzyloxycarbonylamino-propionic acid methyl ester (290 mg, 0.63 mmol) was
converted into the desired product in a manner analogous to the preparation of 2-(R})-
benzyloxycarbonylamino-3-(4-tert-butoxycarbonylamino-2-hydroxymethyl-3-
methyl-phenyl)-propionic acid methyl ester. Crude product was obtained as an

10 orange solid in 95% yield. Material was carried forward without further purification.
'H NMR (300 MHz, CDCl;): 8= 8.15 (s, 1H); 7.27 (m, 5H); 7.14 (s, 1H); 6.10 (m,
1H); 5.01 (d, /=4.8, 2H); 4.95 (s, 2H); 4.75 (m, 1H); 3.79 (s, 3H); 3.34 (m, 1H); 3.09
(m, 1H). MS m/e (M+H)"=418.0.

15 Intermediate 47

N—-NH
/

cl
ct
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2-(R)-Benzyloxycarbonylamino-3-(7-chioro-4-chioromethyl-1 H-indazol-5-yl)-
propionic acid methyl ester. Thionyl chloride (2 mL) was added to a solution of 2-
20 (R)-benzyloxycarbonylamino-3-(7-chloro-4-hydroxymethyl-1H-indazol-5-yl)-
propionic acid methyl ester (245 mg, 0.59 mmol) in dichloromethane (3 mL).
Mixture was stirred at room temperature for 1.5 hours. Mixture was concentrated.

Residue was dissolved in dichloromethane (15 mL) then washed with saturated



15 4-(7-(R) -Benzyl oxycar bonyl am no- 8- oxo-6, 7, 8,10-tetrahydro-3H 2, 3,
9-triaza- cycl ohepta[edinden-9 yl) piperidine-|-carboxylic acid tert-butyl
ester. 4-Am no-l- N-Boc-piperidine (110 ng, 0.55 mol) and

2- (R) - benzyl oxycar bonyl am no- 3- (4- chl oronet hyl -1 H i ndazol -5-yl ) -propionic
acid nethyl ester (150 ng, 0.34 mmol) was 20 converted into the title
conpound in a manner anal ogous to the preparation of [9-

(2, 2-di net hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- h¥xahydro-2, 3, 9-tri aza-(S) 53
cycl ohept a[ e]i nden-7-yl]-acetic aci d nethyl ester. Crude product was

obt ai ned as a Kusf 887 B} (é@éid’&‘:L.iG} ic'\@x%%hz@ %ﬁ%@@&% 05 (m

forward without Turther puri |cat|on 300
| H), 7.35 (m 6Hjilteryd argl qompentrateyl, Tslezwm@wndmo tained@s (amordngpipolidsin BE%( s,

360 (m 11y, 4y Maudridhag St fihpyutng utfladgp Y Qo e -

1.90 (m 111), CDTA):(5n8.2Hs, 1H), 332 (m, SEEY.16KS 1H),S M= 7.3589), $.07 (d, /=

no- B oo 6.5 7.4 240 L2 Candiog 578, .} 7%%3*1),@;2&%@%3 MSThden- o y1)

pi peridi ne-| - cagpNpeRlykiagsaci d tert-butyl ester acetate.

Intermediate 48

H
-N cl

10
[4-Chloro-9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9, 10-hexahydro-2,3,9-
triaza-(R)-cycloheptafe]inden-7-yI]-carbamic acid benzyl ester. Neopentylamine
(200uL, 1.7 mmol) was added to a mixture of 2-(R)-benzyloxycarbonylamino-3-(7-
chloro-4-chloromethyl-1H-indazol-5-y1)-propionic acid methyl ester (180 mg, 0.41
15 mmol) and potassium carbonate (160 mg, 1.2 mmol) in acetonitrile (5 mL). Reaction
was heated at reflux for | hour. Mixture was cooled to room temperature then
filtered through a 0.45 pm PTFE syringeless filter system. Filtrate was concentrated.
Residue was dissolved in a mixture of toluene (5 mL) and acetic acid (200 uL).
Mixture was heated at 110 °C overnight. Mixture was diluted with ethy! acetate (15
20  mlL) then washed successively with water (15 mL), saturated aqueous sodium
bicarbonate (2 X 15 mL) and brine (10 mL). Organic was dried (magnesium sulfate),
filtered and concentrated. Silica gel chromatography afforded the title compound in
52% yield as a yellow solid. "B NMR (300 MHz, CDCl;): 8= 7.89 (d, J= 10.6, 1H),
7.38 (m, SH), 6.96 (d, J= 10.3, 1H), 6.35 (d, /= 5.9, 1H), 5.25 (m, 1H), 5.19 m, 2H),
25  4.28 (m,1H), 3.66 (m, 1H), 3.40 (m, 1H), 2.96 (dd, J/=13.9,J2=5.5, 2H), 0.76 (d,
J=2.6,9H). MS m/e (M+H)"=455.2.



catal ytic amount of 10% pal | adi um on carbon was added to a sol ution of
4-(7- (R - Benzyl oxycar bonyl am no- 8- oxo-6, 7, 8, 10-t et rahydro-3H 2, 3,9-tri aza
15 cycl ohepta[ e]i nden-9-yl)-piperidine-I-carboxylic acid tert-butyl ester
(200 ng, 0.37 mol) and acetic acid (100 L, 1.7 nmol) in nethanol (10 ni).
Reaction vessel was placed on a Parr apparatus and charged with 30 psi of
hydr ogen gas. M xture was allowed to shake at roomtenperature for 3
hours. Mxture was filtered. Filtrate wasSconcentrated in vacuo. Crude
conmpound was obtained as a dark oil in 20 quantitative yield. Material was
carried forward w thout further purifijgeihadinte4dd NVR (300 MHz, CDCl13): S=
8.06 (s, 11), 7.36 (d, J=8.8, 1H), 7.12 (d, ,t- 8.8, 1 H, 4.92 (d, J
17.6, 1 H, 4.67 (m | H, 4.49 (d, Jw17.2, 1 H, 426 (m 1 H, 3.98 (m
2H), 3.05 (m 1H), 2.83 (m 2H), 2.6¢-Nm AH, 1.89 (m 1H, 1.73 (m 1H),
1.45 (d, J 2.9, 9H), 1.25 (m 2H). MB_d e\\(M CAH8+H) ' = 344.2. 25 54
Intermediate 43 NHx H O NYO\ \O OGO (2- Acet ozymet hyl - 4- am no- 3- net hyl

phenyl)-2-(R) 5 benzyl oxycar bonylzm noy/pr opi OB' c acid nmethyl ester.

3-(2- Acetoxynet hyl -4-tert-

N
but oxycar bonyl am no- 3- net hyl - ph =2- )-beli#é car bonyl am no- propi oni c
acid nethyl ester was converted into o H

3- (2- Acet oxynet hyl - 4- am no- 3- net hyl - phenyl ) -
2- benzyl oxycar bonyl am no- (R) - propionic acid nmethyl ester follow ng an
anal ogous procedure to the synthesis of

B R o et L TR W P R L
(300 MHz, CBCl sayczoaepzc?[eﬁ%de(m-yt}ld)zrbasu&cwi anzyzlmeﬂ Title &bﬁlpmﬁzd@fas OBtaindg 8. 4,
1H); 535(,J—81 1H); 5 (s..2H; 4.5 I 371
(s, 3H): from benzylamine (100 uL, 0.92 mmol) and 2- (RS-Benzyloxyca.rbonylammo— 3- 7’
chloro-4-chloromethyi- 1H-indazol-5-yf)-propionic acid methyl ester (210 mg, 0.48
mmol) following a procedure analogous to the preparation of [4-Chloro-9-(2,2-
dimethyl-propyl)-8-oxo0-3,6,7,8,9,10-hexahydro-2,3,9-triaza~(R)-cyclohepta[ e Jinden-
10 7-yl)-carbamic acid benzyl ester. Silica gel chromatography (ethyl acetate —
hexanes) afforded the desired product as a yellow solid in 52% yield. 'H NMR (300
MHz, CDCl;): 6= 7.64 (s, 1H), 7.38 (m, 5H), 7.19 (m, 3H), 7.12 (m, 2H), 7.00 (s,
1H), 6.36 (d, /= 6.2 1H), 5.28 (m, 1H}, 5.21 (s, 2H), 5.19 (m, 1H), 4.88 (m, 1H), 4.75
(d, /= 16.8, 1H), 4.34 (d, /= 14.6, 1H), 3.49 (m, 1H), 3.03 {m, 1H). MS m/e
15 (M+H)y=475,0,

Intermediate 50

NHAc

DAc |

20 Acetic acid 3-acetylamino-6-iodo-2,4-dimethyl-benzyl ester. To a well stirred
solution of (3-amino-2,4-dimethyl-phenyl)-methanol (1.5 g) in methanol (70 mL) and
solid sodium hydrogen carbonate (4.0 eq} was added a 1.0 M solution of iodine
monochloride dropwise over a period of 5 min at 0 °C. The cooling bath was

removed after the addition of iodine monochloride, The reaction mixture was



3.16 (m 111); 3.01 (m IH); 2.12 (s, 3H); 1.99 (s, 3H). M5 nle (MH)+=
415.2. 15 Internediate 44 NH2 Cl \~ H Il 0 ONYO OOo0

3- (2- Acet oxynet hyl - 4- am no- 5- chl or o- 3- net hyl phenyl)-2-(R)

benzyl oxycar bonyl am no propionic acid nmethyl ester. Desired product was
obt ai ned 20 from 3-(2-Acet oxynet hyl - 4-am no- 3- net hyl - phenyl ) -2-(R) -
benzyl oxycar bonyl am no-propionic acid nethyl ester in a mariner anal ogous
to the preparation of 59

2- (2- Acet oxynet hyl - 4- am no- 5- chl or o- 3- net hyl - benzyl )-(S)-succinic acid

the 55 product Pieubtb 5 ElpGI TRt L Ehitiea RihANE " PAERERGRT ) ™ Sid
7.31 (m 5H); GAidfeGas cdidpntradbed36 rémiovemi df méthiinol Hilbd(veith dthlorometiang s
0o (s sty b fffeBta iy Rckuty By sodn o et oSS0
H 1l 0 N 'O \Thddeiréd compound was purified by trituration with dichloromethane and hexane
5 togivein 1.9 gofiodide. The iodide was then treated with dichloromethane (100
mL) followed by acetic anhydride (4 eq) and catalytic amount of
dimethylaminopyridine and stirred for a period of 12 h at room temperature. The
reaction mixture was then washed with aqueous sodium hydrogen carbonate, 1.0 M
hydrochloric acid and dried (Na2S04). The desired compound was triturated with
10  dichloromethane and hexane to give acetic acid 3-acetylamino-6-iodo-2,4-dimethyl-
benzyl ester in 95% yield. "H NMR (300 MHz, CDCl3): in 8 7.68 (s, 1 H), 6.68 (s, 1
H), 2.28 (s, 3 H), 2.25 (5, 3 H), 2.18 (s, 3 H), 2.07(s, 3 H); MS (ESI) 384 (M+Na); R¢
=1.12.

15 intermediate 51

OBn

OAc |

Acetic acid 5-benzyloxy-2-iodo-benzyl ester. To a well stirred solution of 3-

benzyloxybenzyl alcohol (5.5 g, 25.7 mmol) in methanol (100 mL) and sodium

20  hydrogencarbonate (8.4 g, 100 mmol) was added a 1.0 M solution of iodine
monochloride in dichloromathane (30 mL) at 0 °C. The reaction mixture was
brought to room temperature and stirring continued for additional 1h. The reaction
mixture was concentrated and then diluted with dicholomethane (150 mL}), washed
with 10% aqueous sodium thiosulfate and dried (Na;50). The desired compound

25  was purified by flash chromatography (silica) using 20% ethyl acetate in hexane to
give 5-benzyloxy-2-iodobenzyl alcohol (6.2 g, 71% yield). The alcohol (4.2 g, 124
mmol) was dissolved in dichloromethane (100 mL} added acetic anhydride (2.52 g,
24.7 mmol) and catalytic amount of 4-dimethylaminopyridine. The reaction mixture
was then stirred for 12 h, washed with aqueous sodium hydrogencarbonate and then



3- (4- Acet oxynet hyl - 7-chl oro-1 Hi ndazol -5yl )-2-(R) 10

benzyl oxycar bonyl am no-propionic acid nethyl ester. Trifluoroacetic acid
(70 L, 0.91 mmol) was added to a sol ution of

3- (2-acet oxynet hyl - 4- am no- 5- chl or o- 3-

met hyl - phenyl ) - 2- (R) - benzyl oxycar bonyl am no- propi oni ¢ acid net hyl ester
(345 nmg, O0.77 mmol) in 5%acetic acid in chloroform (5.2 nL). |soanyl
nitrite (120 L, 0.89 nml) was added to t®e mi xture drop-w se. Reaction
m xture was stirred at room 15 tenperature for 40 m nutes. Potassium

acetate (300 Migricd (NafSTRY & pitaceiOIRi 3 Berhfony M blithenzyFERGTD Qlnfitakibilr € vias

stirred at roomtenperature for 45 m nutes. xture wth

di chl or orret haneyi¢ldOMSI(ESDHEH (MaNaAER s UktRssi vel y with water (2 X 10 niL),
and saturated aqueous sodi um bi carbonate (2 X 10 nL). Organic was dried
(magnesium sul fate), filtered and concentrated in vacuo. Crude product was
obt ai ned 20 as an orange solid in 83 Yatenmedute It eri al was carried forward
wi thaut further purification. 'H NVR (300 MHz, CDC13): S= 8.20 (s, 1 H);
7.29 (m 5H); 7.21 (s, 1H); 5.53 (d, X8 7, 114); 5.40 (s, 2H); 5.04 (s,
2H); 4.67 (m 1H); 3.74 (s, 3H); 3.34 1H); 3.21 (m 1H); 2.02 (s, 3H).
M5 nfe (MrH) += 460. 1. 25 56 |Internedi 46 NNHCI HOI / H NYO\ O
Oa 2-(R)-Benryl oxycarbonyl am no- 3-( oy0- 4- hydroxynet hyl -1 H-indazol - 5-
5 yl) propionic acid nethyl ester. oac ks N_ 9

3- (4- Acet oxynet hyl - 7-chl or o-| Hi ndazol - 5-|yl )71/27<

(R) - benzyl oxycar bonyl am no- pr opi oni ¢ a&@= gﬁghyl ester (290 ngy, 0.63 mmol)
was convertied into the desired product in a manner anal ogous to the
preparation of 2-(R)-

3 —(2—Acetoxymethy1—4-bemlo:gz-phenyl)-Z-tert—butox);carborwlém:'no—acryl ic
acid methyl ester. In a manner similar to 2-(acetoxymethyl-4-er:-
butoxycarbonylamino-3-methyl-benzylidene)-succinic acid diethy! ester, 3-(2-

10  acetoxymethyl-4-benzyloxy-phenyl)-2-tert-butoxycarbonylamino-acrylic acid methyl
ester was prepared by reacting acetic acid 5-benzyloxy-2-iodo-benzyl ester with 2-
tert-butoxycarbonylamino-acrylic acid methyl ester in 74% yield. MS (ESI) 456
(M+H); R¢= 1.87.

15 ' Intermediate 53

OAc \frO\|<

3-{2-Acetoxymethyi-4-benzyloxy-phenyl)-2-tert-butoxycarbonylamino-
propionic acid methyl ester. To a solution of 3-(2-acetoxymethyl-4-benzyloxy-

20  phenyl)-2-tert-butoxycarbonylamino-acrylic acid methyl ester (1.9 g, 4.2 mmol) in
anhydrous methanol under nitrogen atmosphere was added 1,2-bis((2R,5R)-2,5-
diethylphosphoiano)benzene(cyclootadiene)rhodium (I} trifluoromethanesulfonate
(50 mg)} and stirred on a Parr shaker at 50 psi of hydrogen atmosphere for 18 h. The



benzyl oxycar bonyl am no- 3- (4-tert - but oxycar bonyl am no- 2- hydr oxynet hyl - 3-

nmet hyl - phenyl ) - propi onic acid nethyl ester. Crude product was obtai ned as
an 10 orange solid in 95%yvyield. Material was carried forward w t hout
further purification. "H NWR (300 MHz, CDCI3): 8= 8.15 (s, 1H); 7.27 (m
5H); 7.14 (s, 1H); 6.10 (m |IH); 5.01 (d, J=4.8, 2H); 4.95 (s, 2H); 4.75
(m 1H); 3.79 (s, 3H); 3.34 (m 1H) 3.09 _ (m 1 H. MSme (MH'= 418.0.
15 Intermediate 47 N-NH C Cl H No dlo

2- (R) - Ben2yl oxycar bonyl am no- 3-(7 chl or o- 4-chl oronet hyl - 1Hi ndazol -5 yl)
pr|0pi oni ¢ ?Cizd @?&?aﬁ@hmrrﬂhwmhemhwdddam% dﬁjrs%]al.lliﬁﬂ fgﬂﬂ&gylt&ﬁetate- o
solution o enzyl ox chl oro- ydr oxynet hy

H i ndazol - 5-y| ) 2eXgRe8; 90 ¥eldc Frég g(@ghgﬁlf 4%l g, 0.59 mmol) in

di chl oronet hane (3 nm.). M xture was stlrred at roomtenperature for 1.5
hours. M xture was concentrated. Residue was dissolved in dichloronethane
(15 nL) then washed with saturated 57 prRaquapuss40di um bi carbonate (2 X 10
m.). Organic was dried (nmagnesiumsulfate), filtered and concentrated.
Titl e conpound was obtained as an ora solid in 86% yield. Mterial was
carried forward wi thout further pups . "H NWR (300 MHz, CDC13): 8--
8.19 (s, 1H), 7.32 (m SH), 7.16 ( .49 (d, J 7.3, 2H) 5.07 (d, J
5 4.4, 2H), 4.85 (s, 2H), 4.68 (d,. : H, 3.72 (s, 3H), 3.27 (m 2H)..
M5 me (MH)+= 436.1. Internediate 48 H Ny Cl

| 0
5 o :‘lJ{o’|<

(8-Benzyloxy-2-methyl-3-oxo-2,3,4,5-tetrahydro-1 H-benzo{c] azepin-4-yl)-

carbamic acid tert-butyl ester. To a solution of 3-(2-acetoxymethyl-4-benzyloxy-
phenyl)-2-tert-butoxycarbonylamino-propionic acid methyl ester (1.85 g, 4.0 mmol)

10 in methanol (40 mL) was added potassium carbonate (560 mg, 4.0 mmol) at room
temperature and stirred for 1 h. The reaction mixture was diluted with
dichloromethane (150 mL), washed with 1.0 M aqueous hydrogen chloride and dried
(Na;504) to give the pure 3-(4-benzyloxy-2-hydroxymethyl-phenyl)-2-tert-
butoxycarbonylamino-propionic acid methyl ester in almost quantitative yield. To

15  the alcohol (800 mg, 1.93 mmol) in dichloromethane (50 mL) was added
methanesulfonyl chloride (0.18 mL, 2.3 mmol) followed by triethylamine (0.38 mL,
2.70 mmol) at 0 °C and then brought to room temperature. After 1h, the reaction
mixture was washed with aqueous sodium hydrogencarbonate, dried (N2,SQ4). The
solvent was removed, dissolved the crude product in anhydrous THF (20 mL)

20  followed by addition of 2.0 M solution of methylamine in THF (10 mL) in a sealed
tube. The sealed tube was heated at 80 °C for a period of 12 h and then removed the
solvent. The crude product was purified by flash chromatography using 30% ethyl
acetate in hexane to give (8-benzyloxy-2-methyl-3-0x0-2,3,4,5-tetrahydro-1H-
benzo{c]azepin-4-yi)-carbamic acid tert-butyl ester in 36% overall yield. '"H NMR

25 (500 MHz, CDCl3): in § 7.40 - 7.31 (m, 5 H), 7.01 - 7.00 (m, 1 H), 6.83 - 6.82 (m, 1
H), 6.66 (s, 1 H), 5.91 - 5.90 (m, 1 H), 5.13-5.01 (m, 4 H), 3.50 - 3.46 (m, 1 H),
3.03(s,3 H), 2.85~2.78 (m, 1 H), 1.45 (5, 9 H).



O NNAO HO 10 [4-Chloro-9-(2,2-dinethyl

propyl) - 8-oxo0-3, 6, 7, 8,9, 10- hexahydro-2, 3,9- triaza-(R)-cycl oheptaleldinden-7
yl J-carbam c acid benzyl ester. Neopentylamne (200L, 1.7 mml) was added
to a mxture of 2-(R)-benzyl oxycarbonyl am no-3-(7- chloro-4-chloronethyl-1
H i ndazol -5-yl)-propionic acid nethyl ester (180 ng, 0.41 15 mol) and

pot assi um carbonate (160 ng, 1.2 mmol) in acetonitrile (5 nL). Reaction

was heated at reflux for 1 hour. Mxture Wads cool ed to room tenperature
then filtered through a 0.45 m PTFE syringeless fitter system Filtrate
was concentr at ed.
acetic acid (200 L). Mxture was heated at 110 C overnight. M xture was
diluted with ethyl

(15 ),

Silica gel
yel | ow sol i d.

sat urated aqueous sodium bic
m.). Organic was dried (magnesium sul f at
chromat ography afforded the j4
"H NWVR (300 MHz, CDO 3):

5H), 6.96 (d, .P--
2H), 25 4.28 (m |
5.5, 2H),

HN Cl

/

0.76 (d,
N O NA

Resi due was di ssol yQgnieRiate 4§ Xt ure of toluene (5 nL) and

acetate (15 20 nlL) thenywmzhed successively with water
bohate (2 X 15 nL) and brine (10
filtered and concentrat ed.
conpound in 52%vyield as a
.89 (d, J=10.6, 1H), 7.38 (m
10.3, 111), 6.35 (d, .9, 1H), 5.25 (m 1H), 5.19 m
H, 3.66(m I H, 3.40 (m i H, 2.96 (dd, J1=13.9, J2=
J=2.6, 9H. MS me (MrH)+= 455.2. 58 Internedi ate 49
Acetic acid 3-tert-butoxycarbonylamino-6-iodo-2-methyl-benzyl ester. To a

5  well stirred solution of 3-amino-2-methylbenzyl alcohol (10 g, 72.9 mmol) in
methanol (250 mL) was added a 1.0 M solution of iodine monochloride in
dichloromethame (76.6 mL) dropwise over a period of 5 min at 0 °C. The reaction

mixture was then brought to room temperature and stirring continued for additional 2

h. The reaction mixture was then concentrated, diluted with dichloromethane (250
10 mlL), washed with 10% aqueous sodium thiosulphate and dried (Na2S04). The
solvent was evaporated and the crude product was dissolved in THF (200 mL). Di-

tert-butyl dicarbonate (15.9 g, 72.9 mmol) was added and the reaction mixture was

refluxed for 48 h. The reaction mixture was then diluted with ether (400 mL) washed

with 1 M HCI (2 x 100mL) followed by brine and dried (Na2S04). The solvent was
15 removed and the desired product was crystallized from 20% ethyl acetate in hexane

to give (3-hydroxymethyl-4-iodo-2-methyl-phenyl)-carbamic acid tert-butyl ester

(12.5 g). The filtrate was then concentrated and the desired product was purified by
flash chromatography (silica) using 30% ethyl acetate to give additional 2.5 g of (3-

20

25

hydroxymethyl-4-iodo-2-methyl-phenyl)-carbamic acid tert-butyl ester. To a stirred
solution of 3-hydroxymethyl-4-iodo-2-methyl-phenyl)-carbamic acid tert-butyl ester
(14.5 g, 40 mmol) in dichloromethane (150 mL) was added acetic anhydride (7.5 mL,
80 mmol) and catalytic amount of 4-dimethylaminopyridine and stirred for 12 h at
room temperature. The reaction mixture was then quenched with agueous sodium
hydrogencarbonate, brine and dried (Na;S0,). The solvent was removed and the
crude product was purified by crystallization from dichloromethane and hexane to
give acetic acid 3-tert-butoxycarbonylamino-6-iodo-2-methyl-benzyl ester (15.5 g,
94%). 'H NMR (500 MHz, CDCL): in § 7.71 (d, J= 8.5 Hz, 1 H), 7.25(d, T =8.5
Hz, 1 H}, 5.30 (s, 2 H), 2.28 (s, 3 H), 2.08 (5, 3 H), 1.50 (s, 9 H); MS (ESI) 428
(M+Na) ; Re= 1.59.



0 HO (9-Benyl-4-chloro-8-0x0-3, 6, 7, 8, 9, 10-hexahydro-2, 3,
9-triaza-(R) 5 cycl oheptaje]inden-7 yl)-carbam c acid benzyl ester. Title
conmpound was obtained from benzylamne (100 L, 0.92 mmol) and

2- (R) - Benzyl oxycar bonyl am no- 3- ( 7-

chl oro- 4-chl oronet hyl -1 Hi ndazol -5-yl ) -propionic acid nmethyl ester (210 ny,
0.48 mol) follow ng a procedure anal ogous to the preparation of

[ 4- Chl oro-9-(2, 2- 63

di nmet hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro 2,3,9-triaza-(R)-cycl oheptale
]inden 10 7-yl]-carbam c acid benzyl Gdla déd ca gel chromat ography
(ethyl acetate - hexanes) afforded the SI red product as a yellow solid in
52% yield. '"H NWR (300 Mz, CDCl3): &H1¢64 (s, 1H, 7.38 (m 5H), 7.19 (m
3H), 7.12 (m 2H), 7.00 (s, 111), .6. d J6.21H), 528 (m IH, 5.21
(s, 2H), 5.19 (m 1H), 4.88 (m | 75 (d,.f- 16.8, 1 H), 4.34 (d,

J=14.6, 1 H), 3.49 (rn, 1 R, 3.03 1 H).}Lf:ﬁe 15 (M+H) += 475.0.
do
(H [2) O a well stirred solution

Intermediate 50 NHAc QAe | 20 Ac
3-acetyl am no- 6-i odo- 2, 4- di net hyl -

of (3-ami no-2, 4-di met hyl - phenyl ) -methgal ©1.5 g) in methanol (70 nL) and
sol id sodi um hydrogen carbonate (4.0 eq) ©Mas added a 1.0 M sol ution of

i odi ne nonochl oride dropwi se over a period of 5 min at 0 C The cooling
bath was renoved after the addi tion of iodine nonochloride. The reaction
m xture was 59 broug Actefb Itﬁ&\%g’?ﬁ&zﬂ&gja—&ﬁ:e g!d&,;énp .;continued for
another | h. The reaction x ure s concentr at em)ve nost of

met hanol , didl utkedzwaxpbardomidnineaerylioned meB! esteyr. dma mansdreimildrtd2-10%

solution of so Th [ ound
was purified b&@w gﬁé’ﬁ%\ﬁ?ﬁgﬁa%ng %%?%)%He g?(%’%i ‘é?%&o %ﬂn&\;e in
1.9 g of iodi deiletﬁﬁesuendr(deacwndtbﬁ-%ma/ﬂandnmIShdadietthl phianybthane (100 nl)

fol | owed by ac el;[elngylgxrirQXrgonﬂam& -acgrllc ac1g me?l'ly"i1 érl vgas%g&:%péd byfreactmg acetic

acid 3-acetylamino-6-iodo-2,4-dimethyl-benzyl ester with 2-
1¢  benzyloxycarbonylamino-acrylic acid methyl ester in 74% yield. MS (ESI) 491
(M+H); R¢= 1.87.

Intermediate 57

£y

3-(2-Acetoxymethyl-4-acetylamino-3,5-dimethyl-phenyl)-2-

15

benzyloxycarbonylamino-propionic acid methy! ester. In a manner similar to 3-(2-
acetoxymethyl-4-benzyloxy-phenyl)-2-tert-butoxycarbonylamino-acrylic acid methyl
ester, 3-(2-acetoxymethyl-4-acetylamino-3,5-dimethyl-phenyi)-2-

20  benzyloxycarbonylamino-propionic acid methyl ester was prepared from 3-(2-
acetoxymethyl-4—acetylainino-3,5-dimethyl—phcnyl)—2-benzyloxycarbonylamino-
acrylic acid methyl ester (1.5 g) using 1,2-bis((2R,5R)-2,5-



di met hyl am nopyridine and stirred for a period of 12 hat room tenperature.
The reaction mxture was then washed wi th aqueous sodi um hydr ogen
carbonate, 1.0 M hydrochloric acid and dried (Na2SO4). The desired
conmpound was triturated with 10 di chl oronet hane and hexane to give acetic
acid 3-acetyl am no-6-i odo-2, 4-di net hyl - benzyl ester in 95%yield. 'H NWR
(300 MHz, CDCI3): in 8 7.68 (s, 1 H, 6.68 (s, I H, 2.28 (s, 3 H, 2.25
(s, 3 H, 2.18 (s, 3 H, 2.07(s, 3 H); I\/IS?“ESI) 384 (MtNa); Rf = 1.12. 15
Internmediate 51 ORn - 4 QAc 1 Acetic acid 5-benzyl oxy-2-iodo-benzyl ester.
To a well sti rr@ﬁﬁi%&ﬂh@%@ﬁe&en@@lﬁ&&&h@ﬁmﬁm%Wﬂﬂroﬁéhﬁae&xlfo%ﬁtﬂ nol )

I n nmet hanol (100 ). and sodi um 20 "hydr ogencar bonate (8.4 g, 100 mmol) was
added a 1.0 M s&Sargoin 5P~ yisldi MS (EFB#3E MH) a5 h8Ti chl or omat hane (30 nl)
at 0 C. The reaction m xture was brought to roomtenperature and stirring
continued for additional | h. The reaction m xture was concentrated and
then diluted with dichol omet hane (150 Waetmedigehed with 10% aqueous sodi um
thiosulfate and dried (Na2SO4). The desired conmpound 25 was purified by
flash chromat ography (silica) using Yo eyhyl acetate in hexane to give
5- benzyl oxy- 2-i odobenzyl al cohol (6l g, X\/1% yield). The al cohol (4.2 g,
12.4 ol ) was dissolved in dichl oro ne (100 nL) added acetic
anhydride (2.52 g, 24.7 mmol) and catarytic anmount of
4- di met hyl am nopyri di ne. The reactlo m ¥turge was then stirred for 12 h,
NMpoRat  and then 60 dried (Na2SO4) to

gi ve acetic acid 5-benzyl oxy-2-i odo- bnzyﬂ e in quantitative yield. M
(ESI') 405 (MtNa) ; Rf= 2.27. Internediate 52 %

5

(8-Acetylamino-2, 7,9-trimethyl-3-oxo-2,3,4, 5-tetrahydro-1H-benzo[c] azepin-
4-yl)-carbamic acid benzyl ester. In a manner similar to 2-(R)-
benzyloxycarbonylamino-3-(4-tert-butoxycarbonylamino-2-hydroxymethyl-3-

10 methyl-phenyl)-propionic acid methyl ester hydrochloride, the title compound was
prepared by hydrolyzing 3-(2-acetoxymethyl-4-acetylamino-3,5-dimethyl-phenyi)-2-
benzyloxycarbonylamino-propionic acid methyl ester (1.84 g, 3.78 mmol) with
potassium carbonate (525 mg, 3.8 mmol) in MeOH (40 mL). The alcohol was
dissolved in dichloromethane (100 mL) and then treated with methanesulfonyl

15 chloride (0.35 mL, 4.5 mmol) and triethylamine (0.68 mL, 4.9 mmol). The reaction
mixture was stirred for 12 h, washed with aqueous sodium hydrogencarbonate, 1.0 M
aqueous hydrogen chloride and dried (N2;S0,). The solvent was removed to give
pure 3-(4-acetylamino-2-chloromethyl-3,5-dimethyl-phenyl)-2-
benzyloxycarbonylamino-propionic acid methyl ester in almost quantitative yield.

20  The chloride (480 mg, 1.08 mmol) was treated with 1.0 M methylamine solution in
THF in a sealed tube for 3h at 90 °C. The solvent was removed and the crude
product was dissolved in toluene and acetic acid (0.5 mL) and refluxed for 2 h to give
(8-acetylamino-2,7,9-trimethyl-3-0x0-2,3,4,5-tetrahydro-1 H-benzo[ c]azepin-4-yl)-
carbamic acid benzyl ester in 68% yield. To the acetate in chloroform (20 mL)was

25  added acetic acid (0.5 mL) followed by isoamylnitrite (1.0 mL) and 18-crown-6 (50

mg). The reaction mixture was refluxed for 12 h and removed the solvent. The crude



HO OAc N OOS5 aw 3-(2

Acet oxynet hyl - 4- benzyl oxy- phenyl )-2-tert-but oxycar bonyl am no-acrylic acid
met hyl ester. In a manner simlar to 2-(acetoxynethyl-4-tert-

but oxycar bonyl am no- 3- net hyl - benzyl i dene)-succinic acid diethyl ester, 3-(2
10 acet oxynet hyl - 4- benzyl oxy- phenyl ) -2-tert-but oxycarbonyl am no-acrylic
acid nethyl ester was prepared by reacting_ acetic acid

5- benzyl oxy- 2-i odo- benzyl ester with 2- te 1 - but oxycar bonyI am no-acrylic
acid nethyl ester in 74%yield. M5 (ESI) 456 (M+H); Rf= 1.87. 15

| ntermedi ate 53Rro@ﬁﬂ was plai by ash%ro@mtdgﬁp@%’ﬁ%m% ethyl acetate as eluent to give
ert-bu

3-(2- Acet oxynet Efé? ben | ox henﬁ]%ﬁ 2-t oxycar bonyl am no-
propi oni ¢ acid ethyd xo- xalyydrerg,3,9-triaza-cycloheptal e}inden-7-yl)-

3-(2- acet oxymet Ha{%an‘ixcla&a ¥st&rhs roduct in 37% overgll yield. ' H NMR, (500
phenyl)-2-tert-but oxycarbon asm noaattrcl:aorplc acilnd rr‘\'e(twher? %lg ter Rg( g, 4.2

mol ) in anhydMies CRGl)ai 7%691 Hm7t35()gé-ﬁ4émrﬁ)lsimrﬁe?@ WEB, 6141&:1196,41 (m, 1

1, 2-bi s((2R, Yy r m (1)
trifluoronet anei’% %ﬁg%gg?%{bo 38 Tﬁﬁgq{gﬁ %bggcpafgﬁ;ﬁ%)) %go psi
of hydrogen at nddpisBd)f or 18 h. The 61 solvent was evaporated and the
desired product was crystallized fromethyl acetate- hexane in 90% yi el d.
M5 (ESI) 458 (MtH); Rr= 1.81. Internedi ate 54

Intermediate 59

N-—HH

10
(9-Isobutyl-8-0x0-3,6,7.8,9, 10-hexahydro-2,3,9-triaza-cycloheptafe] inden-7-
Yl)-carbamic acid benzyl ester. In a manner similar to [9-(2,2-dimethyl-propyl)-8-
0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-ylJ-carbamic acid
benzyl ester, the title compound was prepared by treating 2-

15 . benzyloxycarbonylamino-3-(4-chloromethyl-1H-indazol-5-yl)-propionic acid methyl
ester, hydrochloride with isobutylamine followed by treatment with acetic acid in
refluxing toluene to give (9~Isobuty1-8-oxo-3,6,7,8,9,lO—hexahydro-2,3;9-m'aza-
cycloheptae]inden-7-yl)-carbamic acid benzyl ester in 91% yield. MS (ESI) 407
(M+H) ; R¢= 1.58.

20

25



6. ~NON 50x 0-3J;~

(8- Benzyl oxy- 2- net hyl - 3- oxo0- 2, 3, 4, 5-tetrahydro-| H benzo[ c] azepin-4 yl)
carbam c acid tert-butyl ester. To a solution of

3- (2- acet oxynet hyl - 4- benzyl oxy-

phenyl ) -2-tert-but oxycar bonyl am no-propi onic acid nmethyl ester (1.85 g, 4.0
nmmol) 10 in nethanol (40 nL) was added p &§55|un1carbonate (560 ng, 4.0
nmol ) at room tenperature and stirred for It The reaction mxture was
diluted with dichl oromethane (150 ni), washed with 1.0 M aqueous hydrogen
chloride and dried (Na2SO4) to give thwernpadizte 60

3-(4-benzyl oxy- 2- hydr oxynet hyl - phenyl ) -2-tert-

but oxycar bonyl am no- propi oni c acid nmeyhWH ester in alnbst quantitative

yield. To 15 the al cohol (800 ng, 1.9 ) in dichloronmethane (50 nL) was
added net hanesul fonyl chloride (0.18 3 mol) followed by
triethylamne (0.38 nL, 2.70 mmol) at and then brought to room
tenperature. After | h, the reaction i xt re Jvas washed with .aqueous

solvent was renoved,
rou TFE 20 m.) 20 fol | oned by

sodi um hydr ogencar bonate, dried (Na2
di ssol ved the crude product in
addition of 2.0 M solution of amne i f in a sealed tube.
The seal ed tube was heated at 80 for a perlod o] h and then renoved
the solvent. The crude product was purified by fl chr omat ogr aphy usi ng
30% et hyl acetate in hexane to give

(8- benzyl oxy- 2- met hyl - 3- oxo- 2, 3, 4, 5-tetrahydro-1 H

benzo[ c) azepi n- 4-y| )(E-C@Jobﬁﬁ}ﬁdzﬁ-qlﬁnétgﬁihbﬁﬁﬂIo%kﬂfyd}élz:}QP/BQMWa'| yield.
"H NVR 25 (500 MHz, ( H, 7701 - 7.00 (m |
H, 6.83 - & szcyeéﬁ'ﬁepra[ehrde@?ﬂ%-ce@mc 445d b@zyfsteas b@ mannen sigjlar 1§ [9-62,2- 5. 01

E m g L)') 2250 %?gtrhﬁg%&g@ . ds&»s 6 ?8@310 texatydfd-2,3 9-Biaza-(R3: c{BlohPrafbjiddbn- 1- 4°
’ - 7-yl]-carbamic acld benzyl ester the title compound was prepared by treating 2-

benzyloxycarbonylamino-3-(4-chloromethyl-1H-indazol-5-yl)-propionic acid methyl

ester, hydrochloride with 4-(aminomethyl)pyridine followed by treatment with acetic
10 acid in refluxing toluene to give (8-ox0-9-pyridin-4-ylmethyl-3,6,7,8,9,10-

hexahydro-2,3,9-triaza-cyclohepta[e]inden-7-yl)-carbamic acid benzyl ester in 65%

yield.

MS (ESI) 442 (M+H) ; Rr= 1.10.

15 Intermediate 61

NH,

O.N

4-lodo-2-methyl-3-nitrobenzenamine. To a well stimred solution of 2-methyl-
3-nitroaniline (10 g, 66 mmol) in methanol (150 mL) was added sodium
20  hydrogencarbonate (264 mmol) followed by 1.0 M solutifm of iodine monochloride
(72 mmol) at room temperature. After stirring for 1 h, the solvent was removed,
diluted with ether, washed with 10% aqueous sodium thiosulfate solution. The

solvent was removed and the crude iodide was in the next step.



OAc | Acetic acid 3-tert-butoxycarbonyl am no-6-i odo- 2-net hyl - benzyl ester.
To a 5 well stirred solution of 3-am no-2-nethyl benzyl al cohol (10 g, 72.9
mmol) in methanol (250 nL) was added a 1.0 M solution of iodine

nonochl oride in dichloronmethame (76.6 nL) dropw se over a period of 5 mn
at 0 C The reaction mxture was then brought to roomtenperature and
stirring continued for additional 2 h. The reaction mxture was then
concentrated, diluted with dichl oronet hane® (250 10 m.), washed with 10%
aqueous sodlun1th|osulphate and dried (Na2SO4). The solvent was evaporated
and the crude product was dissol ved i mtbhfedia®éd2 nL). D - tert-butyl

di carbonate (15.9 g, 72.9 mmol) was added and the reaction m xture was
refluxed for 48 h. The reaction m xture wag then diluted with ether (400
m.) washed with 1 MHO (2 x 100n) fgl Ligwed by brine and dried (Na2SO4).
The sol vent was 15 renpved and the desi product was crystallized from
20% et hyl acetate in hexane to giv
( 3- hydr oxynet hyl - 4-i odo- 2- net hyl - phenyl) Qgrbanlc acid tert-butyl ester
(12.5 g). The filtrate was then concentrat® t he desired product was
purified by flash chromatography (silica)cogtng 30% et hyl acetate to give
additional 2.5 g of (3- hydroxynethyl-4-iodo-2-nethyl -phenyl)-carbamc acid
tert-butyl ester. To a stirred 20 sol ution of

3- hydr oxynet hyl - 4 I- henyl rba tert-butyl ester
(14?/5 gf(y4o n¥m|) nf%z- fffuf{ r?éf"?fﬁ%éy"(‘?i’ﬁgs ‘gﬂdféﬁ’cﬁ‘E%‘F:J aﬁﬁ@aﬁl de
(7.5 n, 805 mmmmaafi-ﬁa&aﬂwaiu@baﬁemn@{594nﬂbwrﬁi&mb ?lf&&%ﬁ&@{m@nﬁl)d

stirred for 12 hat roomtenperature. The reaction m xfture was

quenched with aYy&esided disthivlitacopateltideion da myBelhiterabplammenivm ghlogde (1RehS01) .
The sol vent V"asﬁgﬁ%ﬁe%eﬂ{}@an{ﬂ@?ggnﬁﬁélgﬁadw&h abBste RS thi, 8dnB¥1) under

crystal lization from'di chl’oromet hane and hexane to give acetic acl
3-tert - but oxycaniegsp ahem@ceonmmhm@dtbéﬂzwor&,h eThe(crgdesre@cuonM% 'H

1 H), 5. 30 (5, g vgh Dt hereh, Gficaluifyfiod % . Spsteh il b 0 Kl 0 5
428 (MrNa)l0 RmE).1Tks0crud@product was purified by flash chromatography using 20% ethyl
acetate in hexane to give 8.5 g of the title compound. 'H NMR (500 MHz, CDCl;): in
87.58 (s, 1 H), 7.10(d, ] =8.5 Hz, 1 H), 6.73 (d, ] = 8.5 Hz, | H), 424 — 4.15 (m, 4
H), 3.40 (5, 2 H), 2.06 (5, 3 H), 1.30 - 1.23 (m, 6 H).

15 g Intermediate 63

NH,

-\/O\N

CO,Et

Ethyl 2-(7-amino-8-methyl-I-neopentyl-2-oxo0-1,2, 3,4-tetrahydroquinolin-3-
yhacetate. To a solution of (E)-diethyl 2-(4-amino-3-methyl-2-
20  nitrobenzylidene)succinate (4.5 g, 13.4 mmol) in THF (100 mL) was added (Boc),O
(16 mmol) followed by catalytic amount of dimethylaminopyridine (10 mg). The
reaction mixture was heated in a sealed tube for 3 h at 100 °C. The reaction mixture

was cooled, removed solvent, diluted with ether and then washed with aqueous



Internediate 56 NHAc HO\ OAc \ NY OO Ow

3-(2- Acet oxynet hyl - 4-acetyl am no- 3, 5-di net hyl phenyl)-2 5

benyl oxycar bonyl am no-acrylic acid nethyl ester. In a manner simlar to 2-
(acet oxynet hyl -4-tert - but oxycar bonyl am no- 3- net hyl - benzyl i dene) - succi ni ¢
acid diethyl ester,
3-(2-acetoxynethy|-4-acety|anino-3,5-dinethl-phenyl)-Z-

benzyl oxycar bonyl am no-acrylic acid nethyl ster was prepared by reacting
acetic acid 3-acetyl am no-6-i odo- 2, 4-di net hyl - benzyl ester with 2 10

benzyl oxycar bongddaim agernyérbsm@e:asdnngt hﬁbcﬁﬁ&ﬁfodh&ﬂeﬂ;%ﬁﬁd%@ont&ﬁb(aﬁﬁ') 491
(MtH); Rr= 1.87. Interrredl ate 57
3- (2- Acet oxymet WgPe-£nd disBos a&ﬁqﬁ@dﬁowam%t Wf cra%wyﬂyetﬂas a9 dissatved in

benzyl oxycar bo i ar 1o
325 acet oxyrey T Cha ] A s Rad A0 @Lﬁ{‘%ﬁﬁdﬁ%ﬁmﬁém o

aci d net hyl esftlér3 g, 36§ gma&b@dm@pwppn(aﬂa;éﬁqxnmlh reactiprtixiyte waseny| ) - 2
go ( g_enzy' oxyLar RAMKlaP5H SO TR 1P, RBled aff tndn BRERY bv&S &h o%‘é;_t&r FRALRLL Tom
acet oxynet hyl - dwasretnpiadyexteactedvith eileyl laydtatp amdhkn wiashed with laingaad boey/ | am no-

acrylic acid r’re(tbf]ay éO.S St['ﬁe cr(.u::lie progt)lctus : ngx'llliéd?b tllasg ggr@mgt@graphy using 30% ethyl
acetate in hexane as eluent to give the amine. The amine (4.1 g, 10 mmol) was
dissolved in dichloroethane (100 mL) followed by addition of acetic acid (10 mL),

10 trimethylacetaldehyde (11 mmol) and magnesium sulfate (5.0 g). The reaction
mixture was stirred for 2 h and then filtered. To the filtered reaction mixture WE;S
added sodium triacetoxyborohydride (2.33 g, 11 mmol} and stirring continued for
additional 2 h, The reaction mixture was diluted with hexane (150 mL}, washed with
water (2 X 100 mL}, aqueous NaHCO; solution and dried (Na;SO4). The solvent

15  was removed and the crude product was dissolved in methanol (100 mL) followed by
addition of acetic acid (5§ mL) and hydrogeﬂated in a parr bottle at a pressure of 50
psi hydrogen. The catalyst was removed by filtration and the solvent was removed.
The crude product was dissolved in toluene (100 mL) followed by addition of tosic
acid (100 mg) and sodium cyanide (50 mg). The reaction mixture was refluxed for

20 12 h and the crude product was purified by flash chromatography using 50% ethyl
acetate in hexane to give ethyl 2-(7-amino-8-methyl-1-neopentyl-2-oxo-1,2,3,4-
tetrahydroquinolin-3-yl)acetate.

MS (ESI) 333 (M+H); Ry=1.29.

25 Intermediate 64

N~NH
f

"

o

CO,H



64 di et hyl phosphol ano) benzene(cycl oot adi ene) r hodi um (1)
trifluoronethanesul fonate (25 ng) in 98%yvyield. M5 (ESI) 491 (MtH); Rr=
1.87. Internediate 58 NNH 1 ~~-NO N OHO 5 (8-Acetylamno-2, 7,
9-trinethyl-3-o0xo0-2, 3, 4, 5-tetrahydro-1 H benzo(cJazepin- 4 yl)-carbamc
acid benzyl ester. In a manner simlar to 2-(R)-

benzyl oxycar bonyl am no- 3- (4-tert-but oxycarbonyl am no- 2- hydr oxynet hyl -3 10
met hyl - phenyl ) - propi oni ¢ acid nmet hyl est erﬁghydrochl oride, the title
conmpound was prepared by hydrol yzing

3- (2- acet oxynet hyl - 42 3L MeypeAREROXS.23, 4 rmdh%wmmpw(a}la%fg,4.h]qumozm.3-

benzyl oxycar bony| am no- propi oni ¢ acid nethyl ester g, 3.78 mmol ) with
pot assi um car bpﬂéﬂ"é“‘( agid. g a salujorpfgthyl ?TGT%E’@‘P'Q'W“M‘:)&“WF@‘HT%%I was
dissolved in di blraehiRdfidoiAs-MaeedRl 101GR. 0.5 PR ickBoRibaSRY! f onY|
15 chloride (0.35 nL, 4.5 nmol) and triethylamne (0.68 nl, 4.9 mol). The
reaction m xt ufdeSmbkwasaddedapetioacid (0. mL)Sallomed hiy isoamylnitoite(0Hd alirand the

hydr ogencar bs)na;eac%&,i&ixgdm FILEBHT BYFh B98O UridR. d0d rdbi&imbRe R - The

sol vent was renpbve 0 glve pure

3- (4- acet yl anmi ndiltedwith dishtordméthahe 540 im0t Washedvith pipjeois NaHCO; and dried.

benzyl oxycar bon 1 NO: DI 0PI 0N | d thyl, ester. | l. antitative
yiold, 20 The caroriat paSRbled afishe etc plbunct Vhf lishalydt i TREr G Bl

met hyl am ne sol filloend by additiin efflithiusdatiedide {#migpl mbdol pdndShter.(5 T, Adler ent
was renoved and_the ¢r roduct was di gsol v | e and acetic acid
(0.5 ni) and reftfr&g%gar:ig?n, tilgﬁov qd@ééemoveaacxdxt‘lac% w&éﬂﬁ%?anfextract wnﬁ

(8- acet yl ani®o- &hyl Retateitogive 2 reopentyl-23oxs. 253, 4,9 lrecdby oot H-blylagsla|4c] azepi n- 4

-yl)- carbamc acid henzyl ester in 68%yield. To the acetate in chloroform
(20 mL) was quinoim- -}X)acetlc acid.

MS (ESI) 316 (M+H); Re=1.31.

Intermcdiate_ 65

NHz
c1

15 Ao N ©

2-(S)-(2-Acetoxymethyl-4-amino-5-chioro-3-methyl-benzyl}-succinic acid

diethyl ester. 2-(S)-(2-Acetoxymethyl-4-amino-3-methyl-benzyl)-succinic acid
diethyl ester (3.0 g, 8.2 mmol) was dissolved in acetonitrile (40 mL). Mixture was

20  warmed to 60 °C. N-Chlorosuccinimide (1.29 g, 9.7 mmol) was added to the warm
solution. Reaction mixture was heated at reflux for 10 minutes. Mixture was cooled
to room temperature then diluted with ethyl acetate (20 mL). Mixture was washed
successively with saturated aqueous sodium bicarbonate (40 mL), and brine (20 mL).
Organic was dried (magnesium sulfate), filtered and concentrated in vacuo. Silica gel

25  chromatography (ethyl acetate-hexanes) afforded the desired product in 59% yiel& as
an amber oil. '"H NMR (300 MHz, CDCLs): 8= 6.98 (s, 1H), 5.15 (d, J= 3.3, 2H), 4.09
(m, 4H), 2.99 (m, 2H), 2.69 (m, 2H), 2.39 (dd, JI= 4.8, J2= 16.5, 1H), 2.17 (s, 3H),
2.06 (s, 3H), 1.20 {m, 6H). MS m/e (M-C,HO,+H)"= 340.0.



25 added acetic acid (0.5 nm) followed by isoanylnitrite (1.0 nL) and
18-crown-6 (50 ng). The reaction mxture was refluxed for 12 h and renoved
t he sol vent The crude 65 product was purified by flash chromat ography

usi ng ethyl acetate as eluent to give

(4, 9-di net hyl - 8- oxo- 3, 6,7, 8,9, 10- hexahydro-2, 3, 9-tri aza-cycl ohept a[ e] i nden-
7-yl)- carbam c acid benzyl ester as a major product in 37% overall vyield.
1H NMR (500 MHz, CDCI3): in 8 7.96 (s, | '), 7.35 - 7.24 (m 5 H), 6.7 (s,
1H, 6.43 - 6.41 (m 15H), 525 - 5.05(m 3 H, 4.18 - 4.10 (m 2 H),
3.07 - 3.05 (m 2 H, 3.00)s, 3 H, mdeftfediate.663 H . Internediate 59 N-NH
O ?IIN-7 OH 10 (9-Isobutyl-8-0x0-3, 6, 7, 8, 9, J 0-hexahydro-2, 3,
9-triaza-cycl oheptal[ed inden- 7- yl)-carbam c acid benzyl ester. In a
manner simlar to [9-(2,2-dinethyl-propyl)-8-

oxo-3,6,7,8,9, 10- hexahydro-2, 3, 9-tri azaz{R)*-cycl ohept a[ e] i nden-7-yl ] - car bam
ic acid benzyl ester, the title conpou cbrepared by treating 2 15

benzyl oxycar bonyl am no- 3- (4- chl or oret Jyl i ndazol -5-yl)-propionic acid
met hyl ester, hydrochloride with iy0bot'yl™m ne followed by treatnment with
acetic acid in refluxing toluene to give o_-

(9- 1 sobutyl - 8-o0x0-3, 6, 7, 8,9, 10- hexahydro-2, d, 9-ri aza-

cycl ohept a[ e] i nden-7-yl)-carbam ¢ aci d #engy] oeSter in 91% yield. M5 (ESI)
407 (M+H) ; Rf= 1.58. 20 25 66 Internedi ate 60

5 2-(§)-(4-Acetoxymethyl-7-chloro-1 H-indazol-5-yimethyl)-succinic acid diethyl
ester. Isoamyl nitrite (700 pL, 5.2 mmol), was added dropwise to an ice cold
solution of 2-(8)-(2-Acetoxymethyl-4-amino-5-chloro-3-methyl-benzyl)-succinic
acid diethyl ester (1.91 g, 4.8 mmol) in 5% acetic acid in tolune (81.2 mL). Mixture
stirred at 0 °C for 45 minutes. Potassium acetate (1.50 g, 15.3 mrnol) was added to

10 the mixture. Reaction was stirred at room temperature for 14 hours. Mixture was
quenched with water. Mixture was extracted with ethyl acetate (30 mL). Mixture
was washed 2X saturated aqueous sodium bicarbonate. Organic was dried
{magnesium sulfate) filtered and concentrated. Silica gel chromatography (ethyl
acetate-hexanes) afforded the desired product in 80% yield as an amber oil. 'H NMR

15 (300 MHz, CDCl;): 6= 8.23 (s, 1H), 7.26 (s, 1H), 5.45 (s, 2H), 4.09 (g, /= 7.0, 4H),
3.20 (dd, JI=7.32, J2= 13.2, 1H), 3.10 (m, 1H), 2.97 (dd, JI= 7.0, J2=13.3, 1H),
2.73{dd, Ji= 8.4, J2= 16.8, 1H), 2.44 (dd, Ji= 5.5, J2= 16.8, 1H), 2.08 (s, 3H), 1.18
(m, 6H). MS m/e (M+H)'=411.0.

20 Intermediate 67

N-~-NH
/i




NNH hI\ NO O N NHO- (8- 0Ox0-9 pyridin-4

yl met hyl -3, 6, 7, 8,9, 10- hexahydro-2, 3,9-triaza 5 cycl oheptale]inden-7
yl)-carbam c acid benzyl ester. Ina manner simlar to [9-(2, 2-

di et hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro- 2, 3, 9-tri aza- (R)-cycl ohepta[ e
]inden- 7-yl]-carbam c acid benzyl ester, the title conpound was prepared
by treating 2- benzyl oxycarbonyl am no- 3-(4-chl oronet hyl - |

H-i ndazol -5-yl )-propionic acid nmethyl ‘estdr, hydrochloride with

4- (am nonet hyl ) pyridine fol |l owed by treatment with acetic 10 acid in

refl uxi ng tol uene t A Vi 7,8,9, 10-
hexahydro-2, 3, 9-tri ab)é‘geé ﬁﬁ?go ’P ’?M g%wb'fam%/&ﬂ)éyr? lg%égﬁ%m d benzyl ester
in 63% 2yi el ﬁ' l}f@é@’&@hl)ccm @Mspﬂ(z-Acﬂptmnmil-%mmmseqm@dﬁamthﬁibmw OﬁNl 4
4-| odo- 2- et hyl - 3-. t 0, t hy
3-nitroaniline 5(1%5& g%?m?g%w? ?zrre PRanG !)1"?3 %@g“ﬁ’ ggQ%O%puﬁaﬂg

hydr o ﬁ F nca (rj bon ?i: nzaaz(nzﬁitmﬂn@t kg tofthd i:mpaahdm%of JZ-(G)-%-tHgﬂmt{methytf- 1 H-oaianed-5- ]
nonochl ori at. era er, stinrring o

sol vent vvas%r er?é’%@%'sé?ﬁ"ﬂ? 3‘88%%%?%5’ *‘ﬁé‘%ﬂé’"&ﬁ?ﬁ%ﬁﬂ% hd mrsbgd/‘} um

t hi osul f at e solyi¢ldoMS mreaM<H)Y've4k.2.was renoved and the crude |od| de was in
the next step. 67 Internediate 62 NH2 2N

Intermediate 68
?"“NH
c!
cl
o.
o™ ©

10
(S)-Dimethyl! 2-((7-chloro-4-(chioromethyl)-1H-indazol-5-

yl)methylsuccinate. (S)-Dimethy! 2-((7-chloro-4-(hydroxymethyl)- 1 H-indazol-5-
yl)methyl)succinate (2.0 g, 5.9 mmol) was dissolved in dichloromethane (35 mL}.
Thionyl chioride (5.0 mL) was added to the mixture. Reaction stirred at room

15  temperature for 1.5 hours. Mixture was concentrated. Residue was dissolved m

- ethyl acetate. Mixture was washed twice with aqueous sodium bicarbonate and once

with brine. Organic was dried (magnesium sulfate), filtered and concentrated in -
vacuo. Title compound was obtained as amber solid in 89% vield. MS m/e (M+H)'=
350.1. |

20

Intermediate 69




CO2Et CO2Et (E)-Diethyl 2-(4-am no-3-net hyl -2-nitrobenzyli dene)succi nate.
To a solution 5 of 4-iodo-2-nethyl-3-nitrobenzenam ne (59 nmol) in

di met hyl f ormam de (100 nL) was added diethyl itaconate (13.2 g, 71 mol),
tetrabutyl anunonium chloride (16.4 g, 59 mmol), triethylamne (236 mMmol)
and pal | adium acetate (675 ng, 3 mmol) under nitrogen. The reaction

m xture was heated to 80 C for 2 h. The crude reaction mxture was then

filtered; diluted with' ether (250 nL), wasfed with water (2 X 300 10 nl).
The crude product was purified by flash chromatography using 20% et hyl

tateinh ' 0 - 7l (500 M-lz,
?:E?:lg)? in 87 58 O(S’g"%’ﬁ'ﬁ?-s-’?"'gf‘@'t *—’?Bﬁv blghy ﬁhﬁﬂ?ﬂﬁéz‘h}%swm 0 M, _

Hz, | H), 4.24 bex4hrpto<{zmmq’3 wtndgzadd }(l)srceteteHXS) Iémevdn g{(hclﬂpro-é& 30 - 1,23

(m 6 H. 15 1In 21 8 2c ( - et hyl -1

- neopent vyl Zoxéﬁffp&gét@ﬁﬁq?dea%@é&% noli n %gc%t ate 0 a solution
of (E)-diethyl :ﬁss(olkfedriﬂDMFa(lrmhhyM-AnﬁﬁbummﬁpheimmD@jphel)aumlmmd@dd5 g,
13.4 nunol) in T 100 was ad ed Boc 1 |)_f owed by

catal ytic ar#oun?%?&ﬂﬁ%ﬁﬁt LAR § %“fﬁmﬂé?g’r% z’? %{‘ﬁ“ﬁ’n Vi xture
was heated in adiifal with édifieicétate. M&ruawé&ﬁas&dﬁh&w%ﬂeﬂmdﬂm& wih was

cool ed, renoved solvent, diluted with et en vvashed th aqueous 68
sodi um hydr ogentifieh Srgamie WWPFE;% Wg‘rétebg'g@()’gta“ﬁﬁ%m‘m yant ai n

both nono- andrekidudQfas Rises1&d B GolGRIBID HIYS Acdiactd UGRLPWAHAGEd Mage di ssol ved

in methanol (200 nL) and was added water (150 m) followed by amonium

chloride (14. 3migturosBeartion yanbratadabretlys fprels (hgum. Ylixtugwasropled toppom
reaction m g Ur@mperature then diluted with ethyl acetate. Material was washed once with water

and twice with aqueous sodium bicarbonate. Aqueous was made basic with sodium

bicarbonate. Back extracted from the aqueous twice with ethyl acetate. Combined

organics were dried (magnesium sulfate), filtered and concentrated in vacuo.

Residue was purified with silica gel chromatography eluting dichloromethane and 2N
15 ammonia in methanol. Title compound was obtained as yellow solid in 48% yield.

MS m/e (M+H)"=399.2,

Intermediate 70

20
(S)-2-(4-Chloro-8-oxo-9-(pyridin-4-ylmethyl)-3,6,7,8,9, 10-
hexahydroazepino(3,4-elindazol-7-yl)acetic acid dihydrochloride. (S)-Methyl 2-(4-
chloro-8-oxo-9-(pyridin-4-ylmethyl)-3,6,7,8,9,1 0-hexahydroazepino{ 3,4-e]indazol-7-
yl)acetate (21 mg, 0.05 mmol) was dissolved in 1N hydrochloric acid (1.0 mL).
25  Reaction was heated at 50 °C for 5 hours. Another 1 mL of IN hydrochloric acid
was added to the mixture. Reaction was heated at 50 °C for {7 hours. Mixture was

concentrated in vacuo. Residue was treated with acetonitrile and then the material



5 heated at 50 Cfor 1 h, cooled and then filtered over a pad of celite.
The solvent was renoved, extracted with ethyl acetate and then washed with
brine and dried (Na2SO4). The crude product was purified by flash

chromat ography using 30% ethyl acetate in hexane as eluent to give the
amne. The amne (4.1 g, 10 mmol) was dissolved in dichloroethane (100 nl)
foll owed by addition of acetic acid (10 , 10 trinmethyl acet al dehyde (11
mol ) and magnesium sul fate (5.0 g). The rfaction mxture was stirred for
2 h and then filtered. To the filtered reaction m xture was added sodi um
tri acet oxybor ohygs ¢oeerizited3 Title chinpdiiid Wwastobihifdd ds ldarkOyelloW soid B3RP Yield.

addi tional 2 h._ The reaction m xture was diluted wth hexane (150 ni),
washed with wa ‘m@ih&$@003%i}, aqueous NaHCO3 sol ution and dried
(Na2SO4) . The sol vent 15 was renoved and the crude product was dissolved in
met hanol (100 nmL) followed by additign of acetic acid (5 nmL) and

hydr ogenated in a parr bottle at a pré%%ﬂﬁ%?¥ﬁ750 psi hydrogen. The

catal yst was renoved by filtration and the sol vent was renoved. The crude
product was dissolved in toluene (100 nmi){{fol |;pwed by addition of tosic
acid (100 ng) and sodi um cyani de (50 nol. e reaction m xture was refl uxed
for. 20 12 h and the crude product was pt ed by flash chronmat ography
usi ng 50% et hyl acetate in hexane to give)s

2-(7-anino-8-nethy|-I-neopentyl-zkgénﬂg
(

t et rahydroqui nol i n-3-yl ) acet ate.
Internediate 64 N-NH N CO2H 69 2-41-Neoplknyl~2*@%o0-2, 3, 4,
7-tetrahydros 1 H-pyrazol o[ 3, 4-hjquinol in-8 yl)acetic acid. To a solution
of ethyl 2-(7-am no-8-nethyl-I-neopentyl -2-oxo-

1, 2, 3,4-tetrahydroqui nolin-3-yl)acetate (170 ng, 0.51 mmol) in carbon
tetrachl oride (4. 5ndS)-Mette! 2d9§dHeimiddzal-2plrethf)-B-chioyo-Baixb ST 8,19y 0-

Isoanylnitrite Aegch %’rg}zzpig&g, }»el}‘i:i\vzdazoi- 7-ylacetate. (S)-Dimethyl 2-((7-chloro-4-

(chloromethyl}-1H-indazol-5-y)methyl)succinate (250 mg, 0.63 mmol) and (1H-

10 - imidazol-2-yl)methanamine dihydrochloride (170 mg, 1.0 mmol) were combined and
suspended in acetonitrile (10 mL). Triethylamine (800 uL, 5.7 mmol) was added to
the mixture. Reaction was warmed to reflux for 3 hours. Acetic acid (1.5 mL) was
added to the mixture. Reaction was heated at reflux for 20 hours. Mixture was
cooled to room temperature then diluted with dichloromethane. Mixture was

15  extracted twice with water. Aqueous layer was concentrated in vacuo. Residue was
purified by preparatory HPLC. Water was lyophilized off. Remaining residue was
passed through a column of Dowex 1x4-200 ion exchange resin eluting methano).
Title compound was recovered as amber residue in 24% yield. MS m/e (M+H)'=
388.1. | '

20

Intermediate 72

NH,

HO



5 reaction mxture was stirred for 2 h at roomtenperature. The reaction

m xture was diluted with dichloronethane (40 nmL), washed w th aqueous
NaHCO3 and dried. The solvent was renpoved and the crude product was
dissolved in THE (15 nL) followed by addition of |ithium hydroxide (43 ny,
| mmol) and water (5 nmL). After stirring for 12 h, the solvent was
renoved, acidified with 6 MHCI and extragfed with 10 ethyl acetate to give
2- (1- neopentyl - 2-oxo- 2, 3, 4, 7-t et rahydr o- | 4pyrazol o(3, 4-

h) quinol i n-3-yl)acetic acid. M5 (ESI) 316 (M+H); Rf=1.31. Internediate 65
NH2 LG OO0 15 ~o DAQuno-E—:odo-t!-methybenzyl alcohol. To an ice cooled solution of 3-

2-(S)-(2-Acet t hyl - 4- 5-ch b id
i sthyl ester . Snpetmatuber g RReh 08 B emth iRy DL i ¢ aci d
di ethyl ester (r%dﬁeﬂon&hﬁ)rm dichBPndihaAe(80RnL ) rBOfi?ﬂhﬁ'stj hd ﬂdécﬂ@roﬁi)

M xture was 20 warnmed to 60 C. N-Chlorosuccini mde ( g .7 mol) was
added to the naVie OMBthiawes Heg bath 3fas raved- engomw%ﬂre @t%#lm}x for 10

m nut es. Ur@m&@:ﬁhﬁ@&k@@nﬁnﬁd %@W&Mﬁteﬁ%%b' REGghedsh et hyl

acetate (20 mL xture was washed successively wth saturated agueous
sodi um bi car bonlmaéed(mdi ml)lommd!am (288 mI20 Spkigs wercfiljerad offignd washied avi

(magnesi um sul f g&ﬁ ho{ 3548 25
chr omat ogr aphy ‘?Ié}?l%nyfrr ace? f(ﬂ cﬁexa es %% or chf e%es @dm%(fg&; in 59%:
yield as an antediunohydroxide. I\lba?el(s:’?faee M;omaamcwesmwwed with)IN 5. 15 (d,
J2= 165 1y Seqly Baitidiafons. 18 pateiheg dubSls e e pleRepdtia bl -2
(M C2HAO2+H)0+= tBd4&. With othyl acethter Gedibaicd ofggnibHd¥ers were washed with brine.

Combined extracts were dried (magnesium sulfate), filtered and concentrated in

vacuo. Desired product was obtained as tan solid in 81% yield. MS m/e (M+H)'=

264.

15 Intermediate 73
S
0’lL NH

HO

tert-Butyl 5-(hydroxymethyl)-4-iodo-2-methylphenylcarbamate. 5-Amino-2-
iodo-4-methybenzyl alcohol (4.60 g, 17.5 mmoles) was dissolved in tetrahydrofuran
20 (80 ml). Di-tert-butyl dicarbonate (5.30 g, 24.3 mmoles) was added to the mixture.
Reaction was heated at 60°C for 20 hours. Mixture was concentrated. Residue was
purified by silica gel chromatography eluting ethyl acetate-hexanes. Title compound
was obtained as off-white solid. MS m/e (M-C4HgO+H) = 290.

25



Cl Il O0OO 005

2-(S)-(4-Acet oxynet hyl - 7-chl oro-1 H i ndazol - 5yl net hyl ) -succi nic acid di et hyl
ester. Isoanyl nitrite (700 L, 5.2 mol), was added dropwi se to an ice cold
sol ution of

2-(S)-(2-Acet oxynet hyl - 4- am no- 5- chl or o- 3- et hyl - benzyl ) -succinic acid
diethyl ester (1.91 g, 4.8 mmol) in 5%acetic acid in tolune (81.2 nL).

M xture stirred at 0 C for 45 minutes. Poldassium acetate (1.50 g, 15.3
mmol ) was added to 10 the m xture. Reaction was stirred at room '
tenperature for 14 hours. M xture was [QUgebgd7M th water. M xture was
extracted with ethyl acetate (30 nL). Mxture was washed 2X saturated
aqueous sodi um bi carbonate. O gani c was drieﬁ (magnesium sul fate) filtered
and concentrated. Silica gel chromatograghy ffethyl acetate-hexanes)
afforded the desired product in 80%yie e anber oil. "H NMR 15 (300
MHz, CDCI3): 6= 8.23 (s, 1H), 7.26 (s, 1H), s, 2H), 4.09 (q, ft- 7.0,
4H), 3.20 (dd, J1= 7.32, J2=13.2, 1 H), 3. IH), 2.97 (dd, Ji1= 7.0,
J2=13.3, 1 H), 2.73 (dd, J1= 8.4, J2 : 244(dd, J1= 5.5,
J2=16.8, 1 H), 2.08 (s, 3H, 1.18 (m H) me (MH'= 411.0. 20
Intermediate 67 NNH CL HOO 0 0O71° (S) - D|rrethyl
2-((7-chloro-4-(hydroxymethyl)-1Hi ndazol 5 yl)net hyl ) succi nat e.

2-(S)-(2-Acet oxynet h)yl - 4- am no- 5-chl oro- | - benzyl)
(tert-ButoxycarbonyU-2-tado~4-methyl enzyl acetm'e tert—Buty! 5-

5  (hydroxymethyl)-4-iodo-2-methylphenylcarbamate (4.32 g, 11.9 mmol) was
dissolved in dichloromethane {60 mL). Acetic anhydride (2.6 mL, 27.6 mmol) was
added to the mixture followed by potassium acetate (2.0 g, 20.4 mmol). Reaction
was stirred at room temperature over 15 hours. Mixture was warmed to 50 °C and
held for 1 hour. Mixture was cooled to room temperature then diluted with

10  dichloromethane. Mixture was washed twice with water, and once with saturated
aqueous sodium bicarbonate. Organic layer was dried {magnesium sulfate), filtered
- and concentrated in vacuo. Residue was treated with 10% ethyl acetate-hexanes (100
mL). Material was concentrated in vacuwo. Desired compound was obtained as white
solid in 98% yield. . '"H NMR (300 MHz, CD;0D): 8= 7.64 (s, 1H), 7.54 (s, 1H),
15 4.51 (s, 2H), 2.19 (s, 3H), 1.51 (s, 9H).

Intermediate 75

20 3-(2-Acetoxymethyl-4-tert-butoxycarbonylamino-5-methyl-phenyl)-2-
benzyloxycarbonylamino-acrylic acid methyl ester. Title compound was prepared in

a manner analogous to the preparation of 3-(2-Acetoxymethyli-4-tert-



succinic acid diethyl ester (2.21 g, 5.4 nmol) was converted to the title
conpound in a manner anal ogous to the preparation of
2-(S)-(4-Hydroxynethyl- | Hindazol-5 5 ylnethyl)-succinic acid dinethyl
ester. Material was obtained as anber solid in 99% vyield. M5 mle (M-H) +=
241.2. Internediate 68 NNH C C Ol~ OOO 10 (S)-Di nethyl
2-((7-chloro-4-(chloronethyl)-1 Hindazol -5- yl)nethyl)succinate.

(S)-Di methyl 2-((7-chl oro-4-(hydroxynethyl3 1 H i ndazol - 5-
yl)met hyl )succinate (2.0 g, 5.9 mvot) was di ssol ved in dichioronethane (35

nL). Thionyl chilgky c%oﬁﬁmgmﬁi@-m%ﬂ-ﬂﬁﬁfﬁ»ﬂ%&ﬁ@x%%hﬁlﬁnm@%?ﬂc%1d5t i rred
ture was concentrate

at room 15 tenperature for 1. ours Resi due was
di ssol ved in emethyl estest Materiahwag ehtainegas apitesalid i €% wieldn M§mde (M+Hd & um
bi carbonate andgppce wth brine. Organic was dried (magnesium sul fate),
filtered and concentrated in vacuo. Title conmpound was obtai ned as anber
solid in 89%yield. Msnme (MH'= 359.1. 20 Internediate 69 NNC 1 N

O NO ~ 5 Intermediate 76

o

>|\O NH
~° "
. Ji"fv@

3-(2-Acetoxymethyl-4-tert-butoxycarbonylamino-5-methyl-phenyl)-2-(R)- -
benzyloxycarbonylamino-propionic acid methyl ester. Title compound was prepared
10 in a manner analogous to the preparation of 2-(S)-(acetoxymethyl-4-tert-
butoxycarbonylamino- 3-methyl-benzyl)-succinic acid diethyl ester. Material was
obtained as clear colorless oil in 99% yield. MS m/e (M-H)y= 513.

Intermediate 77

>L0/loLﬂH
HTO\,Q

15 O O

3«(Z-Hydroxymethyl-4-tert-butoxycdrbonylamino~5-methyl-phenyl)—2-(R)— _
benzyloxycarbonylamino-propionic acid methyl ester. Title compound was obtained
in a manner analogous to the preparation of 2-(R)-Benzyloxycarbonylamino-3-(4-
20  tert-butoxycarbonylamino-2-hydroxymethyl-3-methyl-phenyl)-propionic acid methyl
ester. Material was obtained as white solid in 94% yield.



0 72 (S)-Methyl 2-(4-chloro-8-0x0-9-(pyridin-4ylnethyl)-3,6,7,8,9,10
hexahydr oazepi no[ 3, 4-e]indazol-7 yl)acetate. (S)-Di nethyl 2-((7-chloro-4-
(chl oronet hyl ) - 1H i ndazol - 5-yl ) net hyl ) succi nate (120 ng, 0.33 nmol) was

di ssolved in DVF (1.0 nL). 4-Am nonet hyl pyridine (100 L, 1.0 mml) was
added 5 to the m xture. Reaction stirred at roomtenperature for 24 hours.
M xture was diluted with ethyl acetate. Mxture was washed twice with
water and once with brine. Oganic was dri’ed (nmagnesi um sul fate), filtered
and concentrated in vacuo. Residue was dissolved in toluene (4 nL). Acetic
acid (1 nL) was added to the m xture.pEeaatadorg Wwas heated at reflux for
3.5 hours. Mxture was cooled to room 10 tenperature then diluted with
ethyl acetate. Material was washed ongg with water and tw ce w th aqueous
sodi um bi car bonat e. Aqueous was e sic with sodium bicarbonate. Back
extracted fromthe agueous tw ce b” eyl acetate. Conbined organics
were dried (nmagnesiumsulfate), fil tereg.apd concentrat ed in vacuo. Residue
was purified with silica gel chromatog My el uting dichl oronmethane and 2N
15 anmoni a in nmethanol. Title conpgdupd~yEs obt ai ne yellow solid in 48%
yield. M5 me (MtH)+= 399.2. Internedi qdte ﬁo olj(:}@N Cl 1- HJO N O N
OH O 20 Y

3-(2-Chioromethyl-4-tert-butoxycarbonylamino-5-methyl-phenyl)-2-(R)-
5  benzyloxycarbonylamino-propionic acid methyl ester. 3-(2-Hydroxymethyl-4-tert- -
butoxycarbonylamino-5-methyl-phenyl)-2-{R)-benzyloxycarbonylamino-propionic
acid methyl ester (510 mg, 1.1 mmol) was dissolved in dichoromethane (5 mL).
Triethylamine (250 pL,1.8 mmol ) was added to the mixture followed by
methanesulfonyl chloride (100 pL, 1.3 mmol). Mixture was stirred at room
10 temperature for i.5 hours. Mixture was diluted with dichloromethane then washed
once with water, twice with 1N hydrochloric acid, and once with brine. Organics
were dried (magnesium sﬁlfate), filtered and concentrated in vacuo. Title compound
was obtained as white solid in 91% yield. MS m/e (M+H)+= 491.

15 Intermediate 79

3 Jn
Q,n 0

A

Eob



(S)-2-(4-Chl oro-8-0x0-9-(pyridin-4 ylnethyl)-3,6,7,8,9, 10-

hexahydr oazepi no[ 3, 4-e] i ndazol -7 yl)acetic acid di hydrochl oride. (S)-Mthyl
2-(4-

chl or o- 8- oxo0- 9- (pyri di n-4-yhnet hyl )-3, 6, 7, 8, 9, 10- hexahydr oazepi no[ 3, 4-e] i nd
azol -7- yl)acetate (21 ng, 0.05 nmol) was dissolved in IN hydrochloric acid
(1.0 m.). 25 Reaction was heated at 50 C fgor 5 hours. Another 1 nL of IN
hydrochl oric acid was added to the mi xt ur®, Reaction was heated at 50 C
for 17 hours. Mxture was concentrated in vacuo. Residue was treated with

acetonitrile and ther)igeR MBl&t-bab grbo)eﬁgmggrpc%w@tﬁgm 1T3-Bid32 gqrjpound was
obt ai ned as dark yeIIowsoI|d|n8% ield. NS rate (M-

| nt er medi at e 71tetrrfydrey H-benzafc] azeginst-y a@“’"aﬂe (@l-@b‘?methyi-‘l—teﬂ-
2-(9-((I'Him dagg, &xﬁm%ﬁ% 5- élelﬁ% ﬂfe&ﬂ?—ﬂlﬁ?b&z@l&a@rﬁo# ;;roglonic

hexahydr oazepi no edJin ate.” (S hl or o- 4-

(chl or orret hyl ) acld-mpthdhistﬂr@iﬁwg MZWMB M@&ﬂﬁmlﬁed(mwtwﬁﬂﬁ(léml ) and

(1H10 imd gp‘gﬁ fjmﬂ’%% ) were
conbi ned an suspen I'n ace%tf(;%g‘tﬁiy # &1'%' ?ﬁy?rgﬁolgoe Eg OL, 57
mol ) was addedbdnmyiamhxe(mmmurlamﬁa@cmemlm\hamabmrbﬁMﬁfHﬁ)hoﬁmr 3 hours.

Acetic acid (1. ded to the m xture. Reagti on was heat.ed at
ot iy for 20 HEARe Wi SpolPd e dempsrastrer MG e T e QRS ut e

wi th dichl or 0Weﬁrﬁbad%ﬁcediﬁatéhuR@sﬂ@eﬁvak%@.&ﬁé&ﬁ&Sﬂeﬁé’{lS%ﬂQﬂ AReM@4Ed (100@8FOUS
|

| ayer was concentrated in vacuo. Residue was puri]f by preparatory HPLC.
Wat er was | yophVasadded torthe mpews; ﬁﬁ?@%é@?h@@%?ﬂ"ﬁafgfs%@%r\ﬁgweﬁol um

of Dowex 1xfy 20Qy0ledo FothlRRPErahES | Mixthrd Wal Borf¥ehtRAAL Residue was purified by

silica gel chromatography eluting ethyl acetate-hexanes. Title compound was
obtained as clear colorless oil in 81% yield. MS m/e (M+H)+i 530.

Intermediate 80
Q
9‘ S
(o]
Q/N

(R)-tert-Butyl 4-amino-2-benzyl-7-methyl-3-oxo-2,3,4, 5-tetrahydro-1H-

NH,
15

benzofc]azepin-8-ylcarbamate. (R)-Benzyl 8-tert-butoxycarbonylamido-2-benzyl-7-
methyl-3-oxo0-2,3,4,5-tetrahydro-1 H-benzo[c]azepin-4-ylcarbamate (305 mg, 0.58

20  mmol) was dissolved in methanol. A catalytic amount of 10% palladium on carbon
was added to the mixture. Reaction was placed on a Parr apparatus under 50 psi of
hydrogen gas. Reaction shook at room temperature for 1 hour. Reaction was
removed from the apparatus. Catalyst was fiitered off. Filtrate was concentrated in
vacuo. Title compound was obtained as clear colorless oil in 97% yield. MS m/e

25 (M+H)™= 396. |



Titl e conpound was recovered as anber residue in 24%yield. M5 me (MH) +=
388.1. 20 Internediate 72 NHZ HO I / 74 5-Am no-2-io0do-4-net hybenzyl

al cohol. To an ice cool ed solution of 3 am no-4-nethyl benzyl al cohol (10.0
g, 72.9 mmol) in nmethanol (200 nL) I M iodinenonochloride in

di chl oronet hane (80.0 nL, 80.0 mmvol es) was added drop- w se over 30

m nutes. Ice bath was renoved. Reaction was stirred at anbient 5
temperature for 40 mnutes. Mxture was cofftentrated in vacuo. Residue was
treated with dichloronethane (250 nL). Solids were filtered off and washed
with dichloromethane. Solids were parhithafgegpet ween ethyl acetate and IN
aqueous sodi um hydroxi de. Layers were partitioned. Organic |ayer was
washed with I N aqueous sodi um hy,g]roggl de. The conbi ned aqueous | ayers were
back extracted two 10 tinmes with e)—hyl gcet at e. Conbi ned organic | ayers
were washed wth brine. Conbl_%doext (S were dried (magnesi um sul fate),
filtered and concentrated in red product was obtained as tan
solid in 81%yield. M5 nle (MH)+= 2. S Ipternediate 73 0 >~O~ NH
HO 1l tert-Butyl 5-(hydroxyneth /r[Eth | phenyl car bamat e.

5- Ami no- 2- i odo- 4- met hybenzyl @ oI N4 BONT N meol es) was di ssol ved
in tetrahydrofuran 20 (80 nlL). tert- Ryt Y dilcar ondl{e (5.30 g, 24.3
mol es) was added to the mixture. N NH -

(R)-tert-Buiyl 2-beﬁzyl— 7-methyl-3-0xo0-4-(4-(2-0x0-1, 2-dihydroquinazolin-

5 3(4H)-yl)piperidine-I-carboxamido)-2,3,4,5-tetrahydro-1H-benzofc] azepin-§-
vicarbamate. (R)-tert-Butyl 4-amino-2-benzyl-7-methyl-3-0x0-2,3,4,5-tetrahydro-
1H-benzo[c]azepin-8-yicarbamate (155 mg, 0.39 mmol) was dissolved in
dichloromethane (10 mL). Agueous sodium bicarbonate (10 mL) was added to the
mixture. A solution of 20% phosgene in toluene (230 pL, 0.43 mmol) was added to

10 the mixture with vigorous stirring. Reaction stirred at room temperature for 20
minutes. 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl} piperidine acetate (140 mg, 0.48
munol) was added to the mixture. Reaction stirred at room temperature for 1 hour.
Reaction layers were partitioned. Organic layer was washed successively with 1N
hydrochloric acid and brine. Organic was dried (magnesium sulfate), filtered and

15  concentrated in vacuo. Title compound was obtained as off-white solid in 94% yield.
MS m/e (M+H)'= 653.

Intermediate 82

20



Reaction was heated at 60C for 20 hours. M xture was concentrated. Residue
was purified by silica gel chromatography eluting ethyl acetate-hexanes.
Titl e conpound was obtained as off-white solid. M5 nle (M C4HBO+H) += 290.
25 75 Internediate 74 0 :~--kO~ NH -~Yo --# O1

5- (tert-Butoxycarbonyl)-2-iodo-4-net hyl benzyl acetate. tert-Butyl 5- 5
(hydroxymet hyl ) - 4-i odo- 2- met hyl phenyl car bamate (4.32 g, 11.9 mmol) was

di ssol ved in dichloronethane (60 nL). Acet$& anhydride (2.6 nL, 27.6 mol)
was added to the m xture folllowed by potassium acetate (2.0 g, 20.4 mol).

Reaction was sti ”e(d?)fﬁenlg}?@%ﬁt @%@Fcﬁiﬂbhﬂaw&tz Benz W00 b2 rhylb 54108 S war med
to 50 C and held for hour. M xture was cool ed to roomterrperature t hen

diluted with 10‘%0&#’971%@@%@23%%%9@%6 v@-%@h‘%‘%ﬁbﬂvﬁ-tﬂﬁ- wat er, and
once with satur ]%‘g i ed
(rmagnesi um sul fg%tggy a?)gpﬁgir'%g%)glh%m @& tr a gnzyn vacuo.” Resi @%"%
treated with 1084iéudesiyl estestveas ecaktos amematinied @nalogops tavhe preparatiomef (Robemayl r at ed
[ De % I d . '"H
500 VS AR BRI RRLARE PRI S S0 20l Sl gL, -
(s 3H), 1.51 (benzold)azepih+tyicarohiatt. él‘xﬂScmﬁpcﬂhdes Gbtgied a3 @hite ﬁ)hﬂ&n 78%

3-(2- Acet oxynet h%ld héert(ﬁyﬁf}l%&ar bonyl am no- 5- net hyl phenyl) - 2-

Intermediate 83

10

(R)-tert-Butyl 4-amino-2-benzyl-9-methyl-3-oxo-2,3,4,5-tetrahydro-1H-
benzo{c]azepin-8-ylcarbamate. (R)-Benzyl 8-tert-butoxycarbonylamido-2-benzyl-9-
methyl-3-ox0-2,3,4,5-tetrahydro-1H-benzo[c}azepin-4-ylcarbamate was reacted in a

15  manner analogous to the preparation of (R)-tert-butyl 4-amino-2-benzyl-7-methyl-3-
0x0-2,3,4,5-tetrahydro-1H-benzo[c]azepin-8-ylcarbamate. Title compound was
obtained as clear colorless oil in 99% yield. MS m/e (M+H)"= 340.

Intermediate 84
O H
-
5'0
O

20



benzyl oxycar bonyl am no-acrylic acid nethyl ester. Title conpound was
prepared in a manner anal ogous to the preparation of

3-(2- Acetoxynet hyl -4-tert 76

but oxycar bonyl am no- 3- net hyl - phenyl ) - 2- benzyl oxycar bonyl am no-acrylic acid
met hyl ester. Material was obtained as a white solid in 65%yield. M5 nie
(MtH)+_  513. 5 Internediate 76 0 >~0" }J'NHONo OO0O

3- (2- Acet oxynet hyl - 4-tert-but oxycar bonyl a ho- 5- net hyl phenyl)-2-(R)

benzyl oxycar bonyl am no propionic acid nethyl ester. Title conpound was

prepared 10 in a nam)eérz-@n@v DDOREI-V-onetHye 3Pk R YR loR8 1 A dihydroguinazolin-
2-(S) - (acet oxy but oxyce ' nmet hyl - benzyl ) - succi ni c

aci d di et hyl rr§é y&ﬁ‘f’é’%‘%‘%’ \ﬁ&éb"x%%? ggy $ %r]e}”g%-@g?”%q’%‘?[éé‘?eﬁﬁ in 99%

yield. M nle (Mibanall R)-leRIBENPiinE-2benzl-9heth ¥ahydro-15 ~0 0
0 3-(2- Hydrxxyrr'g’fchyflma tgﬁ)t-but cﬁgggar bonyl gzr%qno g ?rle%ﬂ%‘:;‘@y4e5rlyl) ¥ (() R) -

benzyl oxycar bonyildersabgrepino w@a@meﬁ@ﬁmteéﬁ%mm@@om ad was
obtained insa fRpASK. n%ﬁ‘k?%tﬁ@ ﬁe‘ﬂﬁylpf BPAYRE bRE4Qk-(2-0x0-1,2-

2- (R) - Benzyl oxycar bonyl an no-

tert-butoxycar b@hy‘iramm@ohn-ﬁpﬂf)wtmﬁw -13carhoxamidop B 3efly$-Jetishydso-dii-c aci d
methyl ester. B@Wc]ﬁépﬂ-@%l%ﬂa@g dTiﬂéMd % bgtain@d gs4o/ﬁ'-¥t}h§ttc gohd in

94% yield.

10 Intermediate 85

o]

S n

(R)-Benzyl 1-acetyl-8-benzyl-7-ox0-1,5,6,7,8,9-hexahydroazepinof4, 3-
M indazol-6-ylcarbamate. 3-(2-Chloromethyl-4-tert-butoxycarbonylamino-5-methyl-
15 phenyl)-2-(R)-benzyloxycarbonylamino-propionic acid methyl ester (160 mg, 0.33
mmol} was dissolved in dichloromethane (3 mL). Trifluoroacetic acid (1 mL) was
added to the mixture. Reaction was stirred at room temperature for 45 minutes.
Mixture was concentrated to a yellow oil. Residue was dissolved in chloroform (3
mL). Acetic acid (100 uL) was added to the mixture followed by isoamyl nitrite (50
20 pL, 0.37 mmol) then potassium acetate (65 mg, 0.66 mmol). Reaction was heated at
reflux for 30 minutes. Mixture was cooled to room temperature then diluted with
dichioromethane, Mixture was washed once with water, and twice with aqueous
sodium bicarbonate. Organics were dried (magnesium sulfate), filtered and
concentrated in vacuo. Reside was dissolved in acetonitrile (3 mL). Benzylamine

25 (100 puL, 0.92 mmol) was added to the mixture followed by potassium carbonate (50



77 Internediate 78 01l x / '"ONHC NO\ 00O

3-(2-Chl oronet hyl -4-tert-butoxycarbonyl am no-5-net hyl phenyl)-2-(R) 5
benzyl oxycar bonyl ani no- propi onic acid nethyl ester.

3-(2-Hydroxynet hyl -4-tert-

but oxycar bonyl am no- 5- net hyl - phenyl ) - 2- (R) - benzyl oxycar bonyl am no- pr opi oni c
acid nethyl ester (510 ng, 1.1 nmmol) was dgg(sjsol ved i n di choronethane (5
m). Triethylamne (250 L,1.8 nmmol ) was ded to the m xture foll owed by
nmet hanesul fonyl chloride (100 L, 1.3 mml). Mxture was stirred at room 10

temperature forml, ®368id). Rayiion WwasiRted bd rofl@for hbudiMiXnat MaBtdbiatot hen
washed once with water, twice with drochloric acid, and once with

) I N hydr ¢ )
brine. Organi csfOREERPERiuEy Jalidswers filteredy IFfliate ywas conaenirated i Hgcudo fesids at ed

in vacuo. Titl ey conReLnd ' - WALt A On 1.10.: 9194 Wi MS me
(MeH) += 491, 15 [nter rredﬁ%é@&%k)}%ﬁ%ﬁﬁx%ﬁgﬁgéﬁi{.%@gég (‘:Bi-&egég%l
8-tert-b utoxyceflymhyrl tamud oMexte wag coatediotrbgrn t@npexatui2, Aetiolgnhgdride (1

tetrahydro- I} b [ p-4 - (2 Ol thyl -4-tert-
but oxyear bory) afaeEeRERRY e ks g8 gens e oot B b omi

Mixture was concentrated. Residue was purified by silica gel chromatography

eluting ethyl acetate-hexanes. Title compound was obtained as amber oil in 27%
yield. MS m/e (M+H)'=483.

10 _ Intermediate 86

(R)-benzyl 8-oxo-9-(piperidin-4-yl)-3,6,7,8,9, 10-hexahydroazepino(3,4-

elindazol-7-ylcarbamate methanesulfonate. 4-(7-(R)-Benzyloxycarbonylamino-8-

15  oxo0-6,7,8,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-9-yl)-piperidine-1-
carboxylic acid tert-butyl ester (100 mg, 0.19 mmol) was dissolved in
dichloromethane (2 mL). Anisole (100 pL, 0.92 munol) was added to the mixture
followed by methanesulfonic acid (200 tL). Reaction stirred at room temperature for
30 minutes. Mixfure was diluted with diethyl ether, and the mixture stirred at room

20  temperature for 30 minutes. Solvents were decanted off. Residue was dried in
vacuo. Title compound was obtained as dark oil in quantitative yield. MS m/e
M+H)'=434.
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acid nethyl ester (335 ng, 0.72 mmol) was dissolved in acetonitrile (10
m.). 5 Potassium carbonate (220 ng, 1.6 mmvl) was added to the m xture

foll owed by benzylamne (150 p.L, 1.4 nmol). Reaction was heated to refl ux
for 4.5 hours. Mxture was cooled to roomtenperature. M xture was
filtered over celite. Filtrate was concentrated. Residue was dissolved in
toluene (15 nmL). Acetic acid (100 L) was added to the m xture. Reaction
was heated at reflux for 3 hours. Mxture s 10 cooled to. room
tenmperature. M xture was concentrated. Residue was purified by silica gel
chromat ography el uting ethyl acetat e- ltacan&asate 7t € conpound was obtai ned
as clear colorless oil in 81%yield. M5 nfe (MtH)' = 530. Internedi ate 80
0O,,\\ j-NH N 15 NH (R)-tert-Butyl 4yam no-2-benzyl-7-nethyl -3-o0xo0-2,
3, 4, 5-tetrahydro-I H benzo[ cJazepi n-@gNl car bamat e.

(R) - Benzyl 8-tert-but oxycar bonyl am do- 2-
nmet hyl - 3- oxo- 2, 3, 4, 5-tetrahydro- 1 H benzo|
0.58 20 mml ) was di ssol ved in net hanol . al ytic amount of 10%

pal | adi um on carbon was added to the m xjuref action was placed on a
Parr apparatus under 50 psi of hydrqgengaf. ~Qn..shook at room
tenperature for 1 hour. Reaction was y.r ved rompar atus. Catal yst
was filtered off. Filtrate was coﬁbghtrated in vacuax=¥Fitl e conpound was
obtai ned as clear colorless oil in @%yield. VS mMe 25 (MtH) = 396. 79
Internediate 81 OH O

epi n-4-yl carbamate (305 ng,

(R)-benzyl 9-(1-acetylpiperidin-4-yl)-8-0x0-3,6,7,8,9,10-
5 hexahydroazepinof3,4-elindazol-7-ylcarbamate. (R)-benzyl 8-0x0-9-(piperidin-4-

y1)-3,6,7,8,9,10-hexahydroazepino[ 3,4-e}indazol-7-ylcarbamate methanesulfonate
(100 mg, 0.19 mmol) was dissolved in a mixture of dichloromethane (4 mL) and
tricthylamine (500 pL, 3.6 mmol). Acetic anhydride (500 pL, 5.3 mmol) was aﬂded
to the mixture. Reaction stirred at room temperature overnight. Reaction mixture

10 was washed successively ix water, 2x 1N hydrochloric acid, 2x IN sodium
hydroxide, and 1x brine. Organic was dried (magnesium sulfate), and filtered.
Filtrate was concentrated in vacuo. Residue was treated with methanol (3 mL).
Potassium carbonate (40 mg, 0.29 mmol) was added to the mixture. Reaction stirred
at room temperature for 2 hours. Reaction was quenched with 1N hydrochloric acid

15 (6 mL). Methanot was removed from the mixture in vacwo. Remaining aqueous
mixture was made basic with sodium bicarbonate. Mixture was extracted with ethyl
acetate. Organic layer was dried (magnesium suifate), filtered and concentrated.
Title compound was obtained as yellow solid in 43% yield. MS m/e (M+H)'= 476.

20 Intermediate 88



$NN' Na "HOx NNH (R-tert-Butyl 2-benzll-7-methyl-3-o0xo-4-(4-(2-o0xo0-1,
2-di hydroqui nazolin 5 3(4H)

yl ) pi peri di ne-I| -carboxam do) - 2, 3, 4, 5-t et rahydr o-| H benzo[ c] azepi n- 8-

yl car bamat e.

(R -tert-Butyl 4- am no- 2- benzyl - 7- met hyl - 3- oxo- 2, 3, 4, 5-t et r ahydr o-

1H benzo[ c] azepi n- 8-yl carbamate (155 ng, 0.39 mml) was dissolved in

di chl oronet hane (10 nmL). Aqueous sodi um bi #ar bonat e (10 nm) was added to
the mxture. A solution of 20% phosgene in toluene (230 L, 0.43 nmol) was
added to 10 the m Xt @®-WlidbyliRineyBiidmhas, 7, REQLRAPirslicphas, AL T 0OM
tenperature for 20 ﬁ)nu%s.‘y?-éa%; oxo'y?L, 4-di hydr o- 2H quji;ki]azpfi nt-:b3- 1)

pi peri di ne acet gfi%daealzi§3 Rhonanetamesionyrey fR)-aad §-¢ rcelpipgridingtyl)- tion
stirred at r 00nk,tsmi@hwaﬁy&re&eamlap;mqmmcwwbw@p% HE ' EodAiolytvRned.

Organic layer was washed successively with I'N" hydrochloriC acid and brine.
Organi ¢ was dri digsolveddmdichionongathang ( binl).f Ahisele €30 phd.25mowhovastaddedsta then

vacuo. Title.co un s .Qbt ained as of f-whi sqlid.in.94%yield. .MS me
(e oS | e Gl eads bt onst i oi b Heafhjombsiag at foSto
8-t er t - but oxy c atrchpehaefed Q-hduke Mixturdwisrdilydd-wittodieth¥l etifer. Mix£ure sat at room

tetrahydro- | H benzo[ cJazepin-4 yl carbamate.  3-(2- C&I &r;omet, hyl -4-tert-
but oxycar bony| affPIREmaswear 40 miny ﬁ"}“?ts(‘we(%@ﬂé‘ﬁ‘{i y EEMBIRE AR opi oni ¢

f‘%') dbrret h?/l 5est &ied\R Y2122 Qi@ onipoand WEY \SHtaiAdids EAUS InQubmfatiespdl apison of
- benzy .
8-t ert - but oxycaPdtBNTIB- 2- benzyl - 7- met hyl - 3- oxo- 2, 3, 4, 5-tetrahydro-1 H
benzo[ c] azepy n-4-yl carbamate. Title conpound was obtained as white solid in
78% _

Intermediate 89

tert-butyl 3-((R)-7-(benzyloxycarbonyl)-8-oxo-7,8-dihydroazepinof3,4-
15 eJindazol-9(3H,6H, 10H)-yl)pyrrolidine-1-carboxylate. 2-(R)-
Benzyloxycarbonylamino-3-(4-chloromethyl-1 H-indazol-5-yl)-propionic acid methyl
ester hydrochloride (150 mg, 0.31 mmol) and R,S-3-amino-1-N-Boc-pyrrolidine (50
yL, 0.48 mmol) were reacted in a manner analogous to the preparation of [9-(2,2-
dimethyl-propyl)-8-o0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptale] inden-
20  7-yl}-acetic acid methyl ester. Title compound was obtained without purification as
dark foam in 96% yield,. MS m/e (M+H) =342,

25



yield. M5 nmfe (MH)+= 530. Internediate 83 O-H N NH2 10 O (R)-tent-Butyl
4- am no- 2- benzyl - 9- net hyl - 3-oxo0-2, 3, 4, 5-tetrahydro-1 H

benzo[ cJazepi n- 8yl carbamate. (R)-Benzyl

8-tert-but oxycarbonyl am do- 2- benzyl - 9-

met hyl - 3- oxo- 2, 3, 4, 5-t et rahydro- | H benzo[ c] azepi n- 4-yl carbanmat e was react ed
in a 15 manner anal ogous to the preparation of (R -tert-butyl

4- ani no- 2- benzyl - 7- net hyl - 3- oxo- 2, 3, 4, 5-t& rahydro-1

H benzo[ c] azepi n- 8-yl carbanmate. Title conpound was obtained as cl ear
colorless oil in 99%yield. M nle (MH)hre3d@atelopt er nediate 84 O-H N O O
NNJ~aNOONH 20 81 (R-tert-Butyl

2- benzyl - 9- met hyl - 3- 0x0- 4- (4- (2- oxo- 1§ 2-di hydroqui nazolin 3(4H)
yI)piperidine-l-carboxanido)-2,3,4,5{t hydr o- | H benzo][ cf azepi n- 8-

yl carbamate. (R)-tert-Butyl

I

H benzo[ c] azepi n- 8-yl carbanat e was reagted § manner anal ogous to the 5
preparation of (R)-tert-butyl 2-benzyl -Nx 0-4 (4-(2-o0xo0-1, 2-

di hydr oqui nazol i n-3(4H) -yl ) pi peri di ge={l - clar bdxan do -2)&, 4,5-tetrahydro- 1
H benzo[ c] azepi n- 8-yl carbamate. Ti IN t afNHed as off-white

solid in >L/&

tert-butyl 3-((R)-8-oxo-7-(4-(2-oxo-1,2-dihydroquinazolin-3(4H)-

5  ylpiperidine-1-carboxamido)-7,8-dihydroazepinof3,4-e]indazol-9(3H,6H, 10H)-
yhpyrrolidine-1-carboxylate. tert-butyl 3-((R)-7-(benzyloxycarbonyl)-8-oxo-7,8-
dihydroazepino[3,4-e]indazol-9(3H,6H,10H)-yl)pyrrolidine-1-carboxylate was
dissolved in methanol (10 mL). Acetic acid (300 pL) was added to the mixture
followed by 10% palladium on carbon. Reaction vessel was placed on a Parr

16 apparatus and charged with 30 psi of hydrogen gas. Reaction shook at ambient
temperature for 2 hours. Reaction mixture was filtered. Filtrate was concentrated in
vacuo. Residue was dissolved in dichloromethane (2 mL). Triethylamine (500 pL,
3.6 mmol) was added to the mixture followed by N, N -disuccinimidyl cafbonatc (90
mg, 0.35 mmol). Reaction stirred at room temperature for 30 minutcs. 3-(piperidin-

15 4-yl)-3,4-dihydroquinazolin-2(1H)-one acetate (8¢ mg, 0.27 mmol) was added to the
mixture. Reaction stirred at room temperature for 1 hour. Mixture was diluted with
dichloromethane. Mixture was washed with water. Organic layer was concentrated.
C18 preparative HPLC purification afforded the title compound as yellow solid in
24% yield. MS m/e (M-CsHgO,+H)"=543. '

20
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94% yield. 10 Intermediate 85 0 ANNO NA OH O (R -Benzyl

1-acetyl -8-benzyl -7-o0x0-1, 5, 6, 7, 8, 9-hexahydroazepino[4, 3- fJindazol-6
yl carbamate. 3-(2-Chl oronet hyl -4-tert-butoxycarbonyl am no-5-net hyl - 15
phenyl)-2-(R) - benzyl oxycar bonyl am no- propi onic acid nmethyl ester (160 ny,
0.33 mml ) was dissolved in dichloronethane (3 nL). Trifluoroacetic acid (1
m.) was added to the m xture. Reaction was stirred at roomtenperature for
45 mnutes. M xture was concentrated to as‘%/el | ow oi |l . Residue was

di ssolved in chloroform (3 nlL). Acetic acid (100 L) was added to the

m xture followed:-by isoanyl nitrite (50 Rferpediate®137 mMmol ) then potassium
acetate (65 ng, 0.66 nano]). Reaction was heated at reflux for 30 m nutes.
M xture was cooled to roomtenperature then di Lﬁied ith dichl oromet hane.
M xture was washed once with water, and tw cey %v%{ueous sodi um

bi carbonate. Organics were dried (magnesium syl fate), filtered and
concentrated in vacuo. Reside was dissol ved~TTgqcetonitrile (3 nL).

Benzyl am ne 25 (100 L, 0.92 mol) was.adged £o the m xture foll owed by

pot assi um carbonate (50 82 ng, 0.36 MI). daction was heated at refl ux
for 1 hour. Mxture was cooled to roo® tenperafuse. Solids were filtered.
Filtrate was concentrated in vacuo. Residue wag tyeated with toluene (3
m.) and acetic acid (100 L). Reaction was heatgd & reflux for 1 hour.

M xture was cooled to roomtenperature. Acetic anhydride (1 5 nL) was added
to the mxture. Reaction was stirred at roomtenperature for 1 hour.

M xture was concentrated., Resi due rified b i) el , chromat ogr aphy
el uting ethyl acet at%k‘ﬁ%{’g,@&?‘” ok ﬁ%%lf}l@ﬁééég%&aﬁ%gﬁg'anber oil in

27% 5  ylmethyl}benzyl acetate. Acetic acid 3-tert-butoxycarbonylamino-6 —iodo-2-methyl-

benzyl ester (575 mg, 1.4 mmol) was dissolved in N, N-dimethylformamide (2.5 mL).
o-Methylene-y-butyrolactone (190 ulL, 2.2 mmol) was added to the mixture followed
by potassium acetate (420 mg, 4.3 mmol), and then palladium(Il) acetate (16 mg,
0.07 mmol). Reaction mixture was heated at 80°C for 26 hours. Mixture was cooled
10 to room temperature and partitioned between ethyl acetate and aqueous sodium
bicarbonate. Layers were separated. Organic layer was dried (magnesium sulfate),
filtered and concentrated in vacuo. Silica gel chromatography afforded the title
compound as off-white solid in 54% yield. MS m/e (M-H)y=374.

15 Intermediate 92

HN JOLOJ<
\n/O

o

(5)-3-(tert-butoxycarbonyl)-2-methyl-6-((2-oxo-tetrahydrofuran-3-
Yl)methyl)benzyl acetate. 3-(tert-butoxycarbonyl)-2-methyl-6-{((2-ox0-2,5-
20  dihydrofuran-3-yl)methyl)benzyl acetate (280 mg, 0.75 mmol) was dissolved in a
mixture of ethyl acetate (10 mL) and methanol (10 mL). A catalytic amount of (-)-



yield. M5 me (MH) = 483. 10 Internediate 86 H NNOO /SOdINO HNO
HI \ 1 (R)-benzyl

8- 0x0-9- (pi peridin-4yl)-3,6, 7, 8,9, 10- hexahydr oazepi no[ 3, 4 e]i ndazol -7

yl car bamat e nmer hanesul fonate. 4-(7-(R)-Benzyl oxycar bonyl am no-8- 15

0X0-6, 7, 8,10-tetrahydro-3H 2, 3,9-tri aza-cycl ohept a[ e] i nden-9-yl ) - pi peri di ne
-1 - carboxylic acid tert-butyl ester (100 , 0.19 mml) was dissolved in
di chl oronet hane (2 nlL). Anisole (100 L, O.gg nmol ) was added to the m xture
fol |l owed by nmet hanesulfonic acid (200 ILL). Reaction stirred at room
temperat ure for 1,230s(2RER PicthpkbsphElai)BerFhdit RtbodtakiidnSERIdRim p?t her, and
the mxture stirred at. room 20 tenperature for 30 m nutes. Solvents were
decant ed of f. Ré&aHueroberateyyas added o theapighure. TR ¢action: veserd wias Plaged o Bathed as

dark oi | in QUaBLisabd 48 HirBhdbwitB0 BLicf hid¥bhitgas 4 Rtactid sfivdbk ot RloRf Medi at e 87
HNN N NONO11 OH O
temperature for 16 hours. A fresh portion of (-)-1,2-bis((2R,5R)-
5  diethylphospholano)benzene{cyclooctadiene)rhodium () tetrafluoroborate was added

to the mixture. Reaction vessel was charged with 50 psi of hydrogen gas. Reaction

shook at room temperature for 24 hours. Reaction mixture was concentrated in

vacuo. Residue was passed through a plug of silica gel eluting 80% ethyl acetate-

hexanes. Filtrate was concentrated in vacuo. Title compound was obtained as clear
10 colorless oil in 69% yield. MS m/e (M-H)=376.

intermediate 93

N~NH
7
HO
7
15 (5)-3-((4 -(hydroxymethyl)- 1 H-indazol-5-yl}methyl)-dihydrofuran-2(3H)-one.

(S)-3-(tert-butoxycarbonyl)-2-methyl-6-((2-oxo-tetrahydrofuran-3-yi)methyl)benzyl
acetate (190 mg, 0.50 mmol) was dissolved in dichloromethane (4 mL).
Triflucroacetic acid (1 mL) was added to the mixture. Reaction stirred at room
temperature for 30 minutes. Mixture was diluted with dichloromethane and then

20 concentrated in vacuo. Residue was dissolved in chloroform (5 mL). Acetic acid
(250 uL) was added to the mixture foliowed by isoamyl nitrite (80 uL, 0.60 mmol).
Reaction stirred at room temperature for 20 minutes. Potassium acetate (400 mg, 4.1
mmol) was added to the mixture. Reaction stirred at room temperature for 1 hour.
Mixture was diluted with dichloromethane. Mixture was washed successively 1x

25  water, 2x aqueous sodium bicarbonate. Organic layer was dried (magnesium sulfate),
filtered and concentrated in vacuo. Residue was dissolved in methanol (5 mL).
Potassium carbonate (120 mg, 0.87 mmol) was added to the mixture. Reaction

stirred at room temperature for I hour. Reaction was quenched with 1N hydroachloric



(R) -benzyl 9-(1-acetyl pi peridin-4 yl)-8-0x0-3,6,7,8,9,10 5

hexahydr oazepi no[ 3, 4-e]indazol -7-yl carbamate. (R)-benzyl

8- 0x0-9-(piperidin-4- yl)-3,6,7,8,9, 1

0- hexahydr oazepi no[ 3, 4- e] i ndazol - 7-yl car bamat e net hanesul fonate (100 ng,
0.19 mmol ) was dissolved in a mxture of dichloronmethane (4 nL) and
triethylamne (500 L, 3.6 mmol). Acetic anq¥dride (500 L, 5.3 mol) was
added "to the mixture. Reaction stirred at® oom t enper at ure overni ght.
Reaction m xture 10 was washed successively |Ix water, 2x IN hydrochloric

acid, 2x IN soditi@ mmgmaeemm&dmwnﬂmﬁ.%&ocmﬂ&g ebdkBEHESi UM
sul fat e), and filtered. _Filtrate was concentrated in vacuo. Residue was

treated with mefXEsHd Zslichyl ethergade basicvith sodinmm bicarbnntenand thengxtiaatnd) was
added to the m gk ex dBﬂ?Péﬂ:&”C%HbHc@@xu&Es Qe R @swﬁgulw ﬁntﬁws
Reacti on was quenched I N hydrochloric acid @g@é . ano was
removed fromt héﬂctﬁw‘tnt@tqdnn meoTlth@mﬂmﬁgm@b as pin m!em\mé%mdde
basic with sgdlmlgy . Mxture was extracted with ethyl acetate.
Organic |ayer was dried nagne5|un1sulfate) filtered and concentrat ed.
Titl e conpound was obtai ned as ye||OM/SO|Id in 43%yield. MSme (MH)' =
476. 20 Internediate 88 H N

(R -9-(I-acetyl piperidin-4 yl)-7- am no- gﬁx?cr@e%tc%t rahydr oazepi no[ 3, 4

eJi ndazol - 8(3H) - one net hanesul f onat e.

(R) - benzyl 9- (1- acetyl pi peri din-4-yl)-8- X

3,6,7,8,9, 10- hexahydr oazepi no[ 3, 4- e]|nd‘ yl carbamate (38 ng, 0.08
mol ) was dissolved in dichloronethane (1 . Anisole (30 L, 0.27 nmol)
was added to the _
S 0
o OJK
10 (5)-2-(9-neopentyl-8-oxo-3,6,7,8,9, 10-hexahydroazepino(3,4-e] indazol-7-

Yhethyl acetate. (8)-3-((4-(hydroxymethyl)-1H-indazol-5-yl)methyl)-dihydrofuran-
2(3H)-one (70 mg, 0.28 mmol), was dissolved in dichloromethane (1.5 mL). Thionyl
chloride (500 pL) was added to the mixture. Reaction stirred at room temperature for
45 minutes. Mixture was concentrated. Residue was treated with dichloromethane

15  andre-concentrated. Residue was dissolved in acetonitrile (3 mL). Potassium
carbonate (150 mg, 1.1 mmol) was added to the mixture followed by neoperitylamine
(100 pL, 0.85 mmol). Mixture was heated at reflux for 45 minutes. Mixture was
cooled to room temperature and filtered. Filtrate was concentrated in vacuo. Residue
was dissolved in toluene (5 mL). Acetic acid (200 L) was added to the mixture.

20 Reaction was heated at reftux for 5.5 hours. Mixture was concentrated in vacuo.
Preparatory HPLC purification gave the title compound as yellow solid in 19% vield.
MS m/e (M-H)= 356.
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5 mxture foll owed by methanesul fonic acid (250 pL). Reaction stirred at
room tenperature for 2 hours. Mxture was diluted with diethyl ether

M xture sat at room tenperature for 30 m nutes. Solvents were decanted
of f. Remmining residue was dried in vacuo. Title conpound was obtai ned as
dark oil in quantitative yield. M5 nmle (MH)4=342. 10 - Internedi ate 89
MNO NHO ON OO
tert-butyl3-((R)-7-(benzy|oxycarbonyl)-8-0&%-7,8-dihydroazepino[3,4 15

eJi ndazol -9(3H, 6H, 1 OH) yl)pyrrolidine-I-carboxylate. 2-(R)-

Benzyl oxycar bonyl am no- 3- (4- chl or onet hyl Hidamedidazal - 5- yl ) - propi oni ¢ aci d
nmet hyl ester hydrochloride (150 ng, 0.31 nmol) -and

R, S- 3-am no- 1- N- Boo- pyrrolidine (90 L, 0 _H8 nmol ) were reacted in a manner

anal ogous to the preparation of [9-(2, 2-1
di et hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexa ,3, 9-triaza-(S)-cycl oheptale
' 4 e conpound was obt ai ned

] inden 20 7-yl]-acetic acid nethyl ester.
wi thout purification as dark foamin 96%¢Yield M ne (MH) =342. 25 85

Intermediate 90 N O NO O0Q)--N-~

OH

(8)-7-(2-hydroxyethyl)-9-neopentyi-6,7,9, 10-tetrahydroazepinof3,4-

5  elindazol-8(3H)-one. (8)-2-(9-neopentyl-8-oxo-3,6,7,8,9,10-hexahydroazepino[3,4-
¢]indazol-7-yljethyl acetate (18 mg, 0.05 mmol) was dissolved in methanol (1 mL).
Potassium carbonate (20 mg, 0.14 mmol) was added to the mixture. Reaction stirred
at room temperature for 1 hour. Amberlite IRC-50 ion exchange resin was added to
the mixture. Reaction stirred at room temperature for 15 minutes. Mixture was

10 filtered. Filtrate was concentrated in vacuo. The title compound was obtained as
yellow residue in 94% yield, MS m/e (M+H)"=316.

Intermediate 96

o
aael
OH
o
15
I-(tert-butoxycarbonyl)piperidine-4-carboxylic acid. Ysonipecotic acid (1.05
g, 8.1 mmol) was suspended in a mixture of tetrahydrofuran (20 mL) and 1N sodium
hydroxide (20 mL). Di-fert-butyl dicarbonate was added to the mixture. Reaction
stirred at room temperature for 2.5 hours. Mixture was made acidic with IN
20 hydrochloric acid. Mixture was extracted 2x ethyl acetate. Combined organics were
washed with brine and then dried (magnesium sulfate), filtered and concentrated in
vacuo. Title compound was obtained as white solid in 94% yield. MS m/e (M-H)™=

228.0.

25



O-~Otert-butyl 3-((R)-8-0x0-7-(4-(2-0x0-1, 2-dihydroquinazolin-3(4H) 5

yl ) pi peri di ne-l1 -carboxam do)-7, 8-di hydroazepi no[3, 4-e]indazol-9(3H,

6H, 10H) - yl)pyrrolidine-1-carboxylate. tert-butyl

3-((R)-7-(benzyl oxycar bonyl ) - 8- oxo- 7, 8-

di hydr oazepi no[ 3, 4- e] i ndazol - 9(3H, 6H, 10H) -yl ) pyrrol i di ne-1-carboxyl ate was
di ssolved in nethanol (10 nL). Acetic acid (300 L) was added to the m xture
fol l owed by 10% pal | adi um on carbon. React?bn vessel was placed on a Parr
10 apparatus and charged with 30 psi of hydrogen gas. Reaction shook at
anbi ent tenperature for 2 hours. Reacti gfefiedinidlos Was filtered. Filtrate
was concentrated in vacuo. Residue was dissolved in dichloronethane (2

m.). Triethylamne (500 L, 3.6 mmol sPadded to the m xture foll owed by
NN - di succi ni m dyl carbonate (90 ng, |). Reaction stirred at room
tenperature for 30 mnutes. 3-(piperidi R 15Y a- | )-8, 4- di hydr oqui nazol i n- 2(||
H) - one acetate (80 ng, 0.27 mmol) was added ~gf xture. Reaction

stirred at roomtenperature for 1 hour. M xture s diluted with
di chl oronet hane. M xture was washed with water. Organic |ayer was
concentrated. Cl18 preparative HPLC purification afforded the title

conmpound as yel | ow soI |£gﬂ%( ﬁ% %i E}hyi)ca':@amoy%pﬁoen%'é@-carwxyla ?iért- 91[)1125 86

Intermediate 91 O I
3-(tert-but Wyca{mahyij(m@&@ﬁtdnwﬂa@i)ﬁ(p@ndma&&aﬁodyihgédﬁt(f hip N8 Bnncﬁ) and o-

y: Z)(rjrgt gyln%?ﬁ;lzy acet a "é?t"@rﬁﬁlﬁ&ram d er t.- but 0 car bon % % H.Ol_m6mol)
N, N- di met hyl f or wergice@binéd andditsolved in N, N- dlmcthyiformamde (12 mL). NN-
Diisopropylethylamine was added to thé mixture. Reaction stirred at room
temperature for 45 minutes. N, O-Dimethylhydroxylamine hydrochloride (450 mg,
10 4.6 mmol) was added to the mixture. Reaction stirred at room temperature for 1.5
hours. Mixture was diluted with diethyl ether and then washed 3x water, 1x IN
hydrochloric acid. Organic layer was dried (magnesium sulfate), filtered and
concentrated in vacuo. Title compound was obtained as clear colorless oil in 70%
yield. MS m/e (M-C4Hg+H)"=217.1.
15
Intermediate 98

~OH
N

o
Acetophenone oxime. Acetophenone (5.0 mL, 43 mmol) was dissolved in
20  methanol (50 mL). Hydroxylamine hydrochloride (6..1 g, 88 mmol) was added to the
mixture followed by 10N sodium hydroxide (10 mL, 100 mmol). Reaction was
stirred at room temperature for 20 minutes. 10N Sodium hydroxide (5 mL, 50 mmol)
was added to the mixture. Reaction was heated at reflux for 1 hour. Mixture was
cooled to room temperature and stirred for 4 hours. Reaction mixture was

25  concentrated in vacuo. Residue was treated with water. Mixture was extracted 2x

diethyl ether. Combined extracts were washed 1x water, 1x brine. Organic layer was



a- Met hyl ene-y-butyrolactone (190 L, 2.2 mmol) was added to the m xture

foll owed by potassiumacetate (420 ng, 4.3 nmmol ), and then palladiun(ll)
acetate (16 ng, O0.07 mmol). Reaction m xture was heated at 80C for 26
hours. M xture was cooled 10 to roomtenperature and partitioned between

et hyl acetate and aqueous sodi um bicarbonate. Layers were separated.
Organic layer was dried (magnesium sul fat e‘i filtered and concentrated in
vacua. Silica gel chromatography afforded the title conpound as off-white
solid in 54%yield. MSnme (MH-= 374. 15 Internediate 92 O HNA O< OO

O (S)-3-(tert- b%%ﬁ%ﬁ&ﬁﬂﬁ(&ﬁlfa&j Mttelfed mﬁcsﬁo%neat@d tﬁhé e@mﬁa&hwaa% ined
yl ) met hyl ) benzyl acet at e. @é t - but ox car bon 2) -nmet hyl - 6- ((2-o0x0-2,5 20
di hydr of ur an- 3- $8 Yhita selif ji y%ekhd\ésa‘%jé 1\([23@) ﬁ%ﬁ 0.75 mml) was di ssol ved

ina mxture of ethyl acetate (10 nL) and nethanol (10 rrL) A catalytic
amount of (-) 87

1, 2- bi s(( 2R, 5R) - di et hyl phosphol ano) benzeteteediate 88t adi ene) r hodi um (1)
tetrafl uoroborate was added to the m xture. Reaction vessel was placed on a
Parr apparatus and charged with 50 i q@f "hydrogen gas. Reaction shook at
room tenperature for 16 hours. A fré€stoportion of (-)- 1,2-bis((2R 5R) 5
di et hyl phosphol ano) benzene( cycl ooct adi ene) thodi Hb( ) tet rafl uor obor at e was
added to the mi xture. Reaction vessel was char edwvlth 50 psi of hydrogen
gas. Reaction shook at roomtenperature for 24 {rs. Reaction mxture was
concentrated in vacuo. Residue was passed through lug of silica gel
eluting 80% ethyl acetate- hexanes. Filtrate was c trated i n vacuo.
Titl e conpound was obtained as clear 10 col orless 0 in 69%yield. M5 nme
(MH-= 376.

tert-Butyl 4-(5-hydroxy-3-phenyl-4, 5-dihydroisoxazol-5-yl)piperidine-1-
" carboxylate. Acetophenone oxime (180 mg, 1.3 mmol) was dissolved in
tetrahydrofuran (15 mL). Mixture was cooled to 0°C. 2.0M Butyilithium in pentanes
10 (1.35 mL, 2.7 mmol) was added to the mixture drop-wise. Reaction stirred at 0°C for
1 hour. A solution of tert-Butyl 4-(methoxy(methy!)carbamoyl)piperidine-1-
carboxylate (360 mg, 1.3 mmol) in tetrahydrofuran (5 mL) was added to the reaction
mixture drop-wise. Reaction stirred at 0°C for 1 hour. Reaction was quenched with
aqueous ammonium chloride. Mixture was extracted 2x ethyl acetate. Combined
15  extracts were dried (magnesium sulfate), filtered and concentrated in vacuo. Silica
gel chromatography afforded the title compound as clear colorless oil in 71% yield.
MS m/e (M-H)=345.1.

Intermediate 100

20



Internmediate 93 N-NH HO O O 15 (S)-3-((4-(hydroxynethyl)-IHindazol-S

yl ) met hyl ) - di hydr of ur an- 2( 3H) - one.

(S)-3-(tert-butoxycarbonyl)-2-nmet hyl - 6-((2-oxo-tetrahydrofuran-3-yl)methyl)
benzyl acetate (190 ng, 0.50 mmol) was di ssolved in dichloromethane (4
m.). Trifluoroacetic acid (1 nL) was added to the m xture. Reaction stirred
at room tenperature for 30 mnutes. Mxture was diluted with

di chl oromet hane and then 20 concentrated 9% vacuo. Residue was dissol ved
in chloroform (5 nmb). Acetic acid (250 L) was added to the m xture foll owed

by isoanyl nitrite (88 hypi-BC W&bxazo&%ﬁzb%zﬁé l’-c{z% d%ghﬁtgm-ﬁ%at ure

for 20 m nutes. Potassium ace&,at € (400 .
m xture. Reacti bYﬂQ’EX—?@bﬁIYMﬁr@b}fﬁI@W’ai Miﬂmpffrtﬂmeil-h@'b@xylatﬂ/ﬁ(?@tm@ 022

difuted with dighy (g{car% &%ﬂ%d.d\é!&é&.b&{o? )"@é?&ﬂn@}‘@;sgﬁ &r%mfé ter,

2x aqueous sodi um ponat e ganl yer was magnesi u at e)
filtered and cohdemnoliresaten(l)adi)ovasRddiddu¢hewnixtwte. sReﬁcuenimmstn'mdhmrnﬂux(S

Rencti on st vy K RO Ro bR P tenmP i Baton B frtocedt HRmARNG

wi th | N hydr ochbhgebts 845 exaadted 2:\thyiaoethte WEombad erthcts weére twashed with tsrghel N

o um bi car bon QTSRS PR At b s sty o Fetie b ned

extracts were desmpbupdngsebiained sidff-ahag solfd ih 86¥%edeld. M gRrEyRRTRIEd in

vacuo. Title conpound was obtained as anber oil in 73%yield. 5 M5 me
(M+H) +=247. Internediate 94 H NN
10 Intermediate 101
HN
O\
wh

4-(3-Phenylisoxazol-5-yl)piperidine. tert-Butyl 4-(3-phenylisoxazo}-5-

yDpiperidine-1-carboxylate (225 mg, 0.78 mmol) was diluted in dichloromethane (3

15 mlL). Trfluoroacetic acid (3 mL) was added to the mixture. Reaction stirred at room
temperature for 1 hour. Mixture was diluted with dichloromethane and then
concentrated in vacuo. Residue was treated with aqueous sodium bicarbonate.
Mixture was extracted 2x ethyl acetate. Combined extracts were washed Ix water,
1x brine. Organic layer was dried (magnesium sulfate), filtered and concentrated in

20  vacuo. Title compound was obtained as white solid in 76% yield. MS m/e
M+H)"=229.1.

25



1- $3 0 10

(S)-2-(9-neopentyl -8-o0xo0-3,6,7,8,9, 10- hezahydr oazepi no( 3, 4- eJi ndazol - 7-
yl)ethyl acetate. (S)-3-((4-(hydroxymethyl)-1

H i ndazol - 5-yl ) net hyl ) -di hydrof iran- 2(3H)-one (70 ng, 0.28 mmmol), was

di ssolved in dichloronethane (1.5 nL). Thionyl <chloride (500 itL) was
added to the m xture. Reaction stirred at roomtenperature for 45 m nutes.
M xture was concentrated. Residue was treal3d with dichl oronethane 15 and
re-concentrated. Residue was dissolved in acetonitrile (3 nL). Potassium
carbonate (150 ng, 1.1 nmmmol) was added tigfh&idi xgure fol l onwed by
neopentylamne (100 L, 0.85 mmol). M xture was heated at reflux for 45
mnutes. Mxture was cooled to roomtenperat@e gnd filtered. Filtrate was
concentrated in vacuo. Residue was dissolv i |l uene (5 nmL). Acetic
acid (200 p,L) was added to the m xture. eaCtion was heated at refl ux
for 5.5 hours. M xture was concentrated i uo. Preparatory HPLC
purification gave the title conpound _aspye solid in 19%vyield. M Wle
(MH-=356. 25 89 Internediate 95 N N O CH

(S)-7-(2-h), droxyet hyl)-9-neopentyl -697, 9, 104t Aydroazepi no[ 3,4- 5

e] i ndazol - 8( 3H) - one. o '
(S)-2-(9-neopentyl -8-o0xo0-3,6,7,8,9, 10- hexanyafr zepino[ 3, 4

e]indazol -7-yl)ethyl acetate (18 ng, 0.05 mmol) was di ssol ved i n nethanol
(1 nL). Potassiumcarbonate (20 ng, 0.14 mmol) was added to the m xture.
Reaction stirred 2-(R)-(Acetoxymethyl-4-tert-butoxycarbonylamino-3-methyl-benzyl)-succinic

5  acid diethyl ester. 2-(S)-(Acetoxymethyl-4-tert-butoxycarbonylamino-3-methyl-
benzylidene)-succinic acid diethyl ester (700 mg, 1.5 mmol} was hydrogénated ina
manner analogous to the preparation of 2-(S)-(acetoxymethyl-4-ters-
butoxycarbonylamino-3-methyl-benzyl)-succinic acid diethyl ester using (+)-1,2-
bis((25,58)-diethylphospholanc)benzene(cyclooctadiene)rhodium(l) trifluoromethane

10 sulfonate as the catalyst. Silica gel chromatography afforded the title compound as
lightly colored oil in 75% yield. MS m/e (M-H)=464.0.

Intermediate 103
H

\ﬂ’°‘: :

2
I
/\0 o

(o]
15
2-(R)-(2-Acetoxymethyl-4-amino-3-methyl-benzyl)-succinic acid diethyl ester.

Trifluoroacetic acid (2.5 mL) was added to a solution of 2-(R)-(acetoxymethyl-4-fert-
butoxycarbonylamino-3-methyl-benzyl)-succinic acid diethyl ester (525 mg, 1.1
tnmol) in dichloromethane (10 mL). Reaction mixture was stirred at room

20 temperafure for 1 howr. Mixture was concentrated in vacuo. Residue was treated
with aqueous sodium bicarbonate and extracted with ethyl acetate (2x 20 mL).

Combined organic layers were dried (rnagnesium sulfate), filtered and coni_:entrated



at roomtenperature for 1 hour. Anberlite IRC-50 ion exchange resin was
added to the m xture. Reaction stirred at roomtenperature for 15 m nutes.
M xture was 10 filtered. Filtrate was concentrated in vacuo. The title
conmpound was obtained as vyellow residue in 94%yield. M5 me (MtH)'-316.
Internediate 96 JOO0O0 x /" OHO 15

1-(tert-butoxycarbonyl)pi peridi ne-4-carboxylic acid. |sonipecotic acid
(1.05 g, 8.1 nmmol) was suspended in a m X tre of tetrahydrofuran (20 mi)
and I N sodium hydroxide (20 nL). Di-tert-butyl dicarbonate was added to

the mxture. Reafidcdl TE titld @ehpdlind W BLARGIC IR ofl & 994 Fiehh UvS m/M(pt ur e
was made acidic _w th ESL_ZO hydrochloric acid. Mxture was extracted 2x

et hyl acetate. EatliaA “(ﬂoédni cs were washed with brine and then dried
(magnesium sul fate), filtered and concentrated in vacuo. Title conpound
was obtained as white solid in 94%yield. M5 me 6£4FD-- 228.0. 25 90
Intermediate 97 0 >~Ox" | H O 0 tent - Bitepnediate 1

4- (met hoxy(net hyl ) car banoyl ) pi peri di ne-1-garpoxylate. tert-Butyl 5

4- (met hoxy( et hyl ) car banoyl ) pi peridi ne-| - garpoxyl ate (640 ng, 2.8 mmol) and
O_

2-(R)-(4-Acetoxymethyl-1H-indazol-5-ylmethyl)-succinic acid Jiethyl ester,

Iscamyl nitrite (170 uL, 1.3 mmol) was added dropwise to a cooled (water ice bath)
solution of 2-(R)-(2-acetoxymethyl-4-amino-3-methyl-benzyl)-succinic acid diethyl

10 ester in 5% acetic acid — chloroform (5 mL). Mixture was stirred at 0 °C for 1.5
hours. Mixture was diluted with dichloromethane (20mL) and then washed with
saturated aqueous sodium bicarbonate (2 X 20 mL). Organic was dried {magnesium
sulfate), filtered and concentrated in vacuo. Title compound was obtained as amber
oil in 99% yield. MS m/e (M+H)"=377.1.

15

Intermediate 105

N-NH
i

HO

2-(R)-(4-Hydroxymethyl-1H-indazol-5-ylmethyl)-succinic acid dimethyl ester.
20  Potassium carbonate (380 mg, 2.7 mmol) was added to a solution of 2-(R)-(4- '
acetoxymethyl-1H-indazol-5-ylmethyl)-succinic acid diethyl ester (420 mg, 1.1
mmol) in methanol (10 mL). Mixture was stirred at room temperature for 2 hours.
Reaction was quenched with 1N hydrochloric acid. Methanol was removed from the

mixture in vacuo. Remaining aqueous made basic with sodium bicarbonate. Mixture



benzotriazol -1-yl-N, N, N, N-tetranet hyl uroniumtetrafl uoroborate (1.0 g, 3.1
nmmol) were conbined and di ssolved in NN-di nmethyiformamde (12 nL). N/ N

Di i sopropyl ethyl am ne was added to th e m xture. Reaction stirred at room
tenperature for 45 mnutes. N, O D nethyl hydroxyl am ne hydrochl ori de (450
ng, 10 4.6 nmmol) was added to the m xture. Reaction stirred at room
tenperature for 1.5 hours. Mxture was diluted with diethyl ether and then
washed 3x water, | x IN hydrochloric acid? Organic |ayer was dried
(magnesium sul fate), filtered and concentrated in vacuo. Title conpound
was obtained asugk edfacteAwifl RS altdte gmé@%my'c%lnﬁﬁ% r layers were washed
(M CAHs+H) +=217.1. 15 Internmediate 98 HOH "Acet ophenonhe oxine. i

Acet ophenone ( 5s@cpasivelywithmwatpr (2 emldiagd brige@0imL) Orgenie wasrigdmagngsium

Hydr oxyl anvne h ' ) '
foll oned by I O\leggag@’ﬁérir% r%/%gfg ?ﬁ%m?&t&@ %LW%OT%P?%%%% %ggﬁnmea&sqs %efr ed
at room t enper atilire92%yiekD MSmu/e @+H) =39730di um hydr oxi de (5 nL, 50 nmol)
was added to.the mi xture. Reaction was heated at reflux for 1 hour. M xture
was cool ed ?o roomtenperature and stirred for 4 hours. Reaction m xture
was 25 concentrated in vacuo. Residue wdatetmetistedOé th water. M xture was
extracted 2x diethyl ether. Conbi ned extracts were washed I x water, 1Xx
brine. Organic |ayer was 91 dried (magne;ﬂ um sul fate), filtered and :
rsyWhite solid in 76%yield. M5

me (MtH) +=136. 0. Internediate 99 >-~O' O, N
s O
%/NNO/

[9-(2,2-Dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2, 3, 9-triaza-(R)-

10 cycloheptafe]inden-7-yl]-acetic acid methyl ester. Thionyl chloride (2 mL) was
added to a solution of 2-(R)-(4-hydroxymethyl-1H-indazol-5-ylmethyl)-succinic acid
dimethyl ester (280 mg, 0.91 mmol) in dichioromethane (4 mL). Reaction was
stirred at room temperature for 1 hour. Mixture was diluted with dichloromethane
and then concentrated in vacuo. Residue was suspended in acetonitrile (5 mL).

15  Potassium carbonate (300 mg, 2.2 mmol) was added to the mixture followed by
neopentylamine (250 puL, 2.1 mmol). Reaction was heated at reflux for 30 minutes.
Neopentylamine (150 pL, 1.3 mmol} was added to the mixture. Reaction was heated
at reflux for 20 minutes. Mixture was cooled to room temperature and filtered.
Filtrate was concentrated in vacuo. Residue was dissolved in toluene (5 mL). Acetic

20 acid (300 pL) was added to the mixture. Reaction was heated at reflux for 16 hours.
Mixture was cooled to room temperature and diluted with ethyl acetate. Mixture was
washed successively with aqueous sodium bicarbonate (2x), water, and brine.
Organic layer was dried (magnesium sulfate), filtered and concentrated in vacuo.
Silica gel chromatography afforded the title compound as amber oil in 29% yield.

25 MSm/e (M-H)=342.1.



tert-Butyl 4-(5-hydroxy-3 phenyl-4,5-di hydroi soxazol -5 yl) pi peridine-|I-

car boxyl ate. Acet ophenone oxine (180 ng, 1.3 mml) was dissolved in
tetrahydrofuran (15 nL). Mxture was cooled to OC. 2.OMButyllithiumin
pentanes 10 (1.35 nL, 2.7 mol) was added to the m xture drop-w se.
Reaction stirred at OC for 1 hour. A solution of

tert-Butyl 4- (et hoxy( et hyl ) car banoyl ) pi peridine-1- carboxylate (360 ng,

1.3 mmol) in tetrahydrofuran (5 nL) was ad¥d to the reaction mixture
drop-w se. Reaction stirred at OC for 1 hour. Reaction was quenched wth
aqueous ammoni um chl oride. M xture was exikReding 18X et hyl acetate. Conbi ned
15 extracts were dried (nmagnesiumsulfate), filtered and concentrated in
vacuo. Silica gel chromatography affordedfjthe title conpound as clear
colorless oil in 71%yield. Ms me (MHN =845.1. Internmediate 100 0 >~O -~
N %N 20 92 ten-Butyl 4-(3 phenylisoxaze \Y ) pi peridine-1|-carboxyl ate.
tert-Butyl 4-(5
hydr oxy- 3- phenyl - 4, 5- di hydr oi soxazol -5-y} ) i peei dighe-i - car boxyl ate (320 ng,
0.92 nmml) was dissolved in nethanol R ol ution of sodium
carbonate (200 ng, 1.9 mmol) in water {10 ) was @tlded to the m xture.
Reaction was stirred at reflux 5 for 2 hours.” Met hanol was renoved fromthe
reaction mxture in vacuo. Remaining aqueous was extracted 2x ethyl

(magnesi um sul ate) , FHAL-DIbtn R Boheent b 4oc Chrepeboocbie Gl
obtai ned as 8f f cydidileprapdiriden 75188561y b@l ALitibin Gioxld trohbBydrate 191 mg, 0.74

| ntermedi ate 101ilmo|istasC;~dded to a solution of [9-(2,2—dime’thyl-propyl)—-8-oxo-3,6,7'!,8,9,10—
hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-acetic acid methyl ester (90 mg,
0.26 mmol) in methanol (2.5 mL)}, tetrahydrofuran (2 mL) and water (2.5 mL).

Reaction mixture was heated at 50 °C for 1.5 hours. The organic solvents were

10 removed from the mixture in vacuo. Remaining aqueous was neutralized with 1 N
hydrochleric acid (730 pL). Mixture was extracted with ethyl acetate (2 X 20 mL).
Combined organic layers were washed with brine (20 mL) and then dried
(magnesium sulfate), filtered and concentrated in vacuo. Title compound was
obtained as amber solid in 88% yield. MS m/e (M-H) = 328.1.

15

Intermediate 108
0
2aeu!
XN

tert-Butyl 4-(2-methoxy-2-oxoethylidene)piperidine- I-carboxylate. 60%

20  sodium hydride in mineral oil (7.92 g, 198.02 mmoles) was washed with hexanes
then suspended in N, N-dimethylformamide (220.00 mL). The mixture was cooled to
0°C. Trimethyl phosphonoacetate (29.0 mL,189.82 mmoles) was added drop-wise to
the reaction. The mixture was held at 0°C with stirring on and held for 20 min. A
solution of N-tert-butoxycarbonyl-4-piperidone (30.41 g, 152.62 mmoles) in 80 mL

25 N, N-dimethylformamide was added to the mixture drop-wise. Reaction was stirred at
room temperature for 3 hours. Mixture was diluted with diethyl ether (650 mL).



~N 4- (3- Phenyl i soxazol -5-yl ) pi peridine. tert-Butyl 4-(3-phenylisoxazol-5-

yl ) pi peridi ne-|-carboxylate (225 ng, 0.78 mml) was diluted in

di chl oronethane (3 15 nlL). Trifluoroacetic acid (3 nL) was added to the

m xture. Reaction stirred at room tenperature for 1 hour. M xture was

diluted with dichl oronmet hane and then concentrated in vacuo. Residue was

treated with aqueous sodi um bi carbonate. M xture was extracted 2x et hyl

acetate. Combined extracts were washed |1x $ter, [|x brine. Organi c | ayer

was dried (magnesium sulfate), filtered and concentrated in 20 vacuo. Title

ggrrploutnd vas. o?wiﬂg%aﬁswasﬁed&wswh%t& A@l%dﬁs% wMﬁodHc%xu'ﬁd\éﬂ'gntEm- 1. 25
nt er medi at e X

2- (R) - (Acet oxy iyl ethex é?rgmﬁﬁ%ﬁwrmmh% %e%ﬁﬁwsmwwwwh nic 5

d di et hyl t
sg;r bo|n§I a)r/n ngswﬁ%?ﬁll lI‘Benza | dene qlgét%%an?gé% tmasﬁ‘ede‘gltthe?n}eﬁg
1.5 mol ) was hihéragerays phase was disc ndihe matgrish wasdriad mhel\d;gS@ﬁaﬁmrctbnnd)f
2- (8- (acet oxy Mbipdhrded {s&%negygq&ysﬁﬁswummméa LR 508 BF9de) yRHECT NI ©

acid diethyl ester usin

bi S1£I(ZS 5S) - ﬂ' efmwﬁqgmmmcmgzmemcmpatmf aﬁﬂ)‘:’mf}dﬁgr«nl#m 290
trifluoronethan Silica gel chromatography
afforded the ti -c%n%%ﬁﬁ?%@é?-ﬁgﬁlﬁy -gﬁgog”éh oil in 75%yield. Ms me

(MH-=464.0. Internmediate 103
Intermediate 109

>|\0/IOLN O
QR

tert-Butyl 4-(2-methoxy-2-oxoethyl)piperidine-1-carboxylate. tert-Butyl 4-(2-

10

methoxy-2-oxoethylidene)piperidine-1-carboxylate (35.71 g, 140 mmol) was
dissolved in a mixture of ethyl acetate (110 mL) and methanol (110 mL). 50% wet

15 10% palladium on carbon (3.3 g) was added to the mixture. Reaction vessel was
charged with 55 psi of hydrogen gas. Reaction shook on a Parr apparatus at room
temperature for 16 hours. Reaction mixture was filtered to remove the catalyst.
Filtrate was concentrated in vacuo. Title compound was obtained as clear colorless
oil in 97% yield. '"H NMR (300 MHz, CDCly): 8= 4.04 (d, J=10.25, 2H), 3.64 (s,

20 3H), 2.68 (t, /=12.44, 2H), 2.21 (d, J=6.95, 2H), 1.98-1.77 (m, 1H), 1.64 (d, /~13.54,
2H), 1.41 (s, 9H), 1.25-0.99 (m, 2H).

Intermediate 110

25



NH2 -YO"~-OOO 15

2- (R) - (2- Acet oxynet hyl - 4- am no- 3- net hyl - benzyl ) - succi nic acid di et hyl

ester. Trifluoroacetic acid (2.5 nL) was added to a sol ution of

2- (R) - (acetoxynet hyi -4-tert- but oxycarbonyl am no- 3- net hyl - benzyl ) - succi ni c
acid diethyl ester (525 ng, 1.1 mmol) in dichloronethane (10 nL). Reaction
m xture was stirred at room 20 tenperature for 1 hour. M xture was
concentrated in vacuo. Residue was treated?®with aqueous sodi um bi carbonate
and extracted with ethyl acetate (2x 20 nL). -Conbined organic |ayers were
dried (magnesium sul tptsyt £{1LhaRSS- BRG0P RRN120x8 ol Sidfe-11he
title conpound was obt ai r?éd {is anber {)E?T I'n 99% vyi e‘ftg%nl\/é};r?fgﬁ(ﬁ/?el
C2HAOR+H) += 306 caboprigfer ferdBuytd-{hmethoryiZroxpeshyl)pipesiding- Ircarbpradpte 240 o, - ( 4
Acet oxynet hyl - | kg P diRld Iégn-aﬁ "l Ind Aghl I, _agbsoanyl
nitrite (170 | LIEU_',%%Q%&IZ#D#?&W% 2%5 e %:ﬁ-g%ﬁng(g%?g gﬂég%%%%s met%et? ,{Slcg' bat h)
sol ution of 2-(R0.fM saletiomafipetassiim bistnimetbylSilybamigd inbelnanel (B 2snic,cli. hinpnodici d

di ethyl 10 egter in,b%aceti.c_acid - .chlporoform o ur.e was, stirred
2t S0 C ror 135" el fg misnR o wice, AR S G e SR B @) ang
t hen washed wi t BoluSiét sf2PiiGrEbenetdBNTidS @90 wig, i1 GanbY) itfeRalydrofurd@ (ZnL) wak gani c

was dried (magnesium sulfate), filtered and concentrated in vacuo. Title

conmpound was obf#iedde thegeagHer pixtyre dromwisgoRgackipy stimad at+ B CNprf0minytes. 1. 15

Dry ice bath was removed and the reaction mixture was allowed to warm to room

temperature over 30 minutes. Reaction was quenched with aqueous ammonium

10  chloride. Mixture was extracted with ethyi acetate (2x 20 mL}). Combined extracts
were dried (magnesium sulfate), filtered and concentrated in vacuo. Silica gel
chromatography afforded the title compound as yellow oil in 41% yield. MS m/e
(M-CHg+H)"= 337.3.

15 Intermediate 111

. >L0)0LN o)

NH

tert-Butyl 4-(2-ox0-1,2,3, 4-tetrahydroquinolin-3-yl)pz;aerid;'ne-I -carboxylate.

tert-butyl 4-(1-methoxy-3-(2-nitrophenyl)-1-oxopropan-2-yl)piperidine- 1-carboxylate

20 (660 mg, 1.7 mmol) was dissolved in a mixture of ethyl acetate (15 mL) and
methanol (15 mL). Acetic acid (250 pL, 4.4 mmol) was added to the mixture. A
catalytic amount of 50% wet 10% palladium on carbon was added to the mixture.
Reaction vessel was charged with 15 psi of hydrogen gas. Reaction shook on a Parr
apparatus at room temperature for 2 hours. Reaction mixture was filtered to removed

25  the catalyst. Filtrated was concentrated in vacuo. Silica gel chromatography gave
the title compound as orange foam in 47% yield. MS m/e (M-H)™= 329.1.



Internmediate 105 N-NH HOI O O OO 2-(R)-(4-11ydroxynethyl-]Hindazol -5

yl met hyl )-succinic acid dinethyl ester. 20 Potassium carbonate (380 ng,
2.7 mol) was added to a solution of 2-(R)-(4-

acet oxymet hyl - | H-i ndazol - 5- yhnet hyl ) -succinic acid diethyl ester (420 ng,
1.1 mol) in nethanol (10 nL). Mxture was stirred at roomtenperature for
2 hours. Reaction was quenched with IN hydrochloric acid. Mthanol was
removed fromthe mixture in vacuo. Remai nPhg aqueous nmade basic with

sodi um bi carbonate. M xture 95 was extracted with ethyl acetate (2 X 20
m.). Conbi ned organic |ayers were washedsHefisegiyely with water (20 niL)
and brine (20 nL). Organic was dried (magnesium sulfate), filtered and
concentrated in vacuo. Title conmpound was taiged as anmber oil in 92%
yield. M5 nle (MH)+= 307.1. 5 Internedi 06l NI O N~ O [9-(2,

2- D met hyl propyl) -8-o0xo0-3, 6, 7, 8,9, 10- hexahy B,9-triaza-(R- 10

cycl ohepta[e]inden-7 yl]-acetic acid nethyl e Thi onyl chloride (2 nl)
was added to a solution of 2-(R)-(4-hydroxymneth
H i ndazol -5-yl nmet hyl )-succinic acid dinmethyl e (280 ng, 0.91 mmol) in
di chl oronet hane (4 nL). Reaction was stirred at roomtenperature for 1
hour. M xture was diluted wth dichl oronet hane

3-(piperidin-4-yl)-3,4-dihydroguinofin-2(1H)-one. Trifluoroacetic acid (3
5 mL) was added to a solution of tert-Butyl 4-(2-0x0-1,2,3,4-tetrahydroquinolin-3-
yDpiperidine-1-carboxylate (260 mg, 0.79 mmol} in dichloromethane (3 mL).

Reaction stirred at room temperature for 1 hour. Reaction mixture was concentrated

in vacuo. Residue was dissolved in methanol. Dowex 1x4-200 ion exchange resin
was added to the mixture to create a slurry. Mixture stirred at room temperature for

10 30 m:'nutés. Resin was filtered off and washed with methanol. Filtrate was
concentrated. Title compound was obtained as dark foam in quantitative yield. MS
m/e (M+H)"=231.1.

Intermediate 113

j\oj\n 0
A

15

tert-Butﬂ 4-(2-methoxy-2-oxoethyl)piperazine-1-carboxylate. Potassium

carbonate (3.4 g, 25 mmol) was added to a mixture of N-Boc-piperazine (3.0 g, 16
mmol) in acetonitrile (20 mL). Methy! bromoacetate (1.5 mL, 16 mmol) was added

20  to the mixture. Reaction stirred at room temperature for 1.5 hours. Mixture was
filtered over celite, Filtrate was concentrated in vacuo. Residue was treated with
diethyl ether (10 mL), filtered and concentrated in vacuo. Bulb to bulb distiliation
(165°C at 700 mtorr) gave the title compound as clear colorless oil in 60% yield. MS
m/e (M+H)"= 259.4.

25



_ T Tl e

and then concentrated in vacuo. Residue was suspended in acetonitrile (5
m.). 15 Potassium carbonate (300 ng, 2.2 mmpl) was added to the m xture
foll owed by neopentylamne (250 L, 2.1 mmol). Reaction was heated at
reflux for 30 mnutes. Neopentylamne (150 L, 1.3 nmol) was added to the
m xture. Reaction was heated at reflux for 20 m nutes. M xture was cool ed
to roomtenperature and filtered. Filtrate was concentrated in vacuo.
Resi due was dissolved in toluene (5 ). ARRtic 20 acid (300 L) was added
to the m xture. Reaction was heated at reflux for 16 hours. M xture was
cooled to roomtenperature and dil uted Whisin&hidiyli14cetate. M xture was
washed successively w th aqueous sodi um bi carbonate (2x), water, and brine.
Organic |layer was dried (nagnesium S%E\agﬁz, filtered and concentrated in
8

vacuo. Silica gel chromatography aff ,h%ti tde conpound as anber oil
in 29%yield. 25 MS me (MH-=342. 1. t\ir iate 107 NI O N Y_

\' All -OH O[9-(2,2-Dinethyl N

propyl)-8-o0xo0-3, 6, 7, 8,9, 10- hexahydro-2, 3, 9-tri azh- (|

cycl ohept a[ eJi nden-7 yl]-acetic acid. Lithium hydr
0.74 mmol) was added to a sol ution of N
[ 9- (2, 2-di met hyl - propyl ) - 8- oxo0- 3, 6, 7, 8,9, 10-  °2
hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-acetic acid nethyl :
ester (90 ng, 0.26 mmol) in methanol (2.5 nlL), tetrahydrofuran (2 nL) and

water (2.5 nL). ReafettiButy!fr(ltmathoxysls(2iritaenddrodl-1-98omtopan-2-Y)Bperoeing-I- The

organi ¢ sol vent 0 _q%maé f N ' ﬁi HE L0 Y CUO, x?ﬁﬂﬁ i g

agueous was %eu Ta gaé% r\‘/z\{tt %%2 lﬁ%’é{:ﬁ?%grl @FE ? ?30 p.1LJ. liryt%re was

extracted w th 2Omholpemt ZihitropéhzylbP@nidt {1.0 g, 4.6 mmol) were reacted in a manner
analogous to the preparation of rert-butyl 4-(1-methoxy-3-(2-nitrophenyl)-1-

e nonohydrate (31ng,

oxopropan-2-yl)piperidine-1-carboxylate. Title compound was obtained as amber oil
in 51% yield. MS m/e (M+H)"= 394.4,
10

Intermediate 113

k’" NH

tert-Butyl 4-(2-oxo-1,2,3, 4-tetrahydroguinolin-3-yl)piperazine- I -carboxylate.
15 tert-Butyl 4-(1-methoxy-3-(2-nitrophenyl)-1-oxopropan-2-yl)piperazine-] -
carboxylate (770 mg, 2.0 mmol) was reacted in a manner analogous to the
preparation of fert-butyl 4-(2-oxo-1,2,3,4-tetrahydroquinolin-3-yl)piperidine-1- -
carboxylate. Title compound was obtained as amber oil in quantitative yield. MS
m/e (M+H)"=3323.
20



Conbi ned organic |ayers were washed with brine (20 nL) and then dried
(magnesium sul fate), filtered and concentrated in vacuo. Title conpound was
obtai ned as anber solid in 88%yield. MS mMe (MH)-= 328.1. 15 Internediate
108 >~O0" N\ Otert-Butyl
4- (2- met hoxy- 2- oxoet hyl i dene) pi per ddone-| - car boxyl ate. 60% 20 sodi um
hydride in mneral oil (7.92 g, 198.02 nmol es) was washed w th hexanes
t hen suspended in NN di net hyl font am de (22@100 m.). The m xture was cool ed
to OC. Trinethyl phosphonoacetate (29.0 ni, 189.82 mmvl es) was added
drop-wise to the reaction. The nixture;ngﬁmgﬁhglﬂ; OCwth stirring on and
held for 20 mn. A solution of N-tert-butoxycarbonyl-4-piperidone (30.41
g, 152.62 mmoles) in 80 nL 25 NN-di met hyhfoymanbde was added to the m xture
drop-wi se. Reaction was stirred at roomefperature for 3 hours. Mxture
was diluted wth diethyl ether (650 ni). e was washed once with
wat er. Agueous | ayer was back extracted once wlthx di ethyl ether. Organic
| ayers were conbi ned. The m xture was washed 4 s with water and the
aqueous phase was di scarded. The m xture was wash€d with brine and the
aqueous phase was di scarded. The material was dried over MgSH, filtered,
and 5 concentrated to dryness. Title conpound was obtained as white solid
i3n48203A) ﬁilel(d 'H NW(R:?&)QzMj% ISWm oEn@@HQ)Sonelltﬁrt—B&tﬁE-(E-&xo—jZl)(

. 40- 3. S,
9H). Internedi a:ﬂé 31‘b§ ?9“‘“1’&“@ ylisier |_%'Lﬂeyll“;‘"ﬂ"g"-‘*’l"lte (630 mg, l?gl_‘%mol]j
4- (2- met hoxy- 2- ps@ed hyd hBAiReinallgds fotheprepartioht of- 3- B8 y)- 34 2-

met hoxy- 2- oxoet h%l i dene) pi ferl di ne-| - carboxyl at e 40 nmol) was
ydroquinolin-2(1H)-one. Title compound was obtamed as lxglt brown solid in

quantitative yield. MS m/e (M+H)"=232.4.

10 Intermediate 117
Q

Cl

Methyl 2-(2-(chloromethyl)phenyl)acetate. Hydrogen chloride gas was
bubbled though a solution of 3-isochromanone (1.2 g, 8.1 mumol) in methanol (30
15  mL) for 3 minutes. Reaction stirred at room temperature for 8 hours. Mixture was
diluted with water (70 mL). Mixture was extracted with dichloromethane (2x40 mL).
Combined organic layers were washed with brine (20 mL). Mixture was dried
{magnesium sulfate), filtered and concentrated in vacuo. Title compound was
obtained as clear coloriess oil in 90% yield. 'H NMR (300 MHz, CDCl3): 8= 7.40-
20 7.26 (m, 4H), 4.67 (s, 2H), 3.80 (5, 2H), 3.69 (s, 3H).

25



di ssolved in a mxture of ethyl acetate (110 nL) and nethanol (110 nmL). 50%
wet 15 10% pal | adi um on carbon (3.3 g) was added to the m xture. Reaction
vessel was charged with 55 psi of hydrogen gas. Reaction shook on a Parr
apparatus at room tenperature for 16 hours. Reaction m xture was filtered
to renove the catalyst. Filtrate was concentrated in vacuo. Title conpound
was obtained as clear colorless oil in 97%yield. '"H NVR (300 VHz, CDCL13):
S= 4.04 (d, 3=10.25, 2H), 3.64 (s, 20 3H),102.68 (t, ./=12.44, 2H), 2.21 (d,
3'-6.95, 2H), 1.98-1.77 (m 1H), 1.64 (d, .1=13.54, 2H), 1.41 (s, 9H,
1.25-0.99 (m 2H). Internediate 110 xI ]gteyngd,atgg% 25 98 tent-butyl

4- (I - met hox) - 3- (2-ni trophenyl ) - 1- oxopropan- 2 yl') pi peridine-1 carboxyl ate.

tert-Butyl 4-(2-methoxy-2-oxoethyl)piperi & ne-I-carboxylate (240 ng, 0.93
mol ) was di ssol ved in tetrahydrofur@ﬁﬁw

~.M xture was cooled to -78C.
A 0.5 Msolution of potassium bistrinethylsylylj)anfjde in toluene (2.2 ni,
ction stirred at -78C
240 ng, 1.1 mmol) in

1.1 nunol) 5 was added to the m xture drop-
for 20 mnutes. A solution of 2-nitrobenzyl br onil de
tetrahydrofuran (2 nL) was added to the reaction ure drop-w se.
Reaction stirred at -78C for 40 mnutes. Dry ice was renoved and the
reaction mxture was allowed to warmto room tenperature over 30 m nutes.
Reaction was quenched with aqueous amoni um 10 chl oride. M xture was

extracted with ethyl ac Conbi,n act s re dried
(magnesi um sul f at e), ?’fgé ‘é@ 0%0?24081%18 REPL¢: ?f‘"’%"%&%p §{'T'%N§a gel

chr onmat ogr aphy a&r%af)dﬂel Pdstsssmniéad:mm(nurgdl@mm&)\bﬁwdﬁedtola&o&ii%umfel d. M5
me (M CAHB+H) A SPT(Pichlotommthiiip ey facStaté (940 me, 4.7 mmol) in acetonitrile (20

mL). 4-Amino-N-Boc-piperidine (1.13 g, 5.6 mmol) was added to the mixture.

Reaction was heated at reflux for 1 hour. Mixture was cooled to room temperature
and then filtered over celite. Filtrate was concentrated in vacuo. Residue was treated

10 with toluene (29 mL). Acetic acid (1.5 ml) was added to the mixture. Reaction was
heated at reflux for 2 hours. Mixture was concentrated in vacuo. Residue was
treated with ethyl acetate (50 mL). Mixture was washed successively with aqueous
sodium bicarbonate (2x30 mL), IN hydrochloric acid (30 mL), and brine (20 mL).
Organic layer was dried (magnesium sulfate), filtered and concentrated in vacuo.

15  Silica gel chromatography gave the title compound as lightly colored oil in 40%
yield. MS m/e (M+H)*= 331.2.

Intermediate 119

HO\" o

20
2-(Piperidin-4-yl)-1,2-dihydroisoquinolin-3(4H)-one. tert-Butyl 4-(3-o0xo-
3,4-dihydroisoquinolin-2(1H)-yl)piperidine-1-carboxylate (730 mg, 2.2 mmol) was
reacted in a manner analogous to the preparation of 3-(piperidin-4-yl)-3,4-
dihydroquinolin-2(1H)-one. Title compound was obtained as yellow solid in 96%
25  yield. MS m/e (M+I-rI)+= 231.4.



0 >C1" NONH tent-Butyl 4-(2-oxo0-1,2,3,4-tetrahydroquinolin-3

yl ) pi peri di ne-|-carboxylate. tert-butyl

4- (1- met hoxy- 3- (2- ni trophenyl ) - 1- oxopr opan- 2-yl ) pi peri di ne-1| - car boxyl at e

20 (660 ng, 1.7 nmmol) was dissolved in a mxture of ethyl acetate (15 ni)
and nethanol (15 nL). Acetic acid (250 L, 4.4 mmol) was added to the

m xture. A catalytic amount of 50% wet 10/ a pal |l adi um on carbon was added
to the mixture. Reaction vessel was charg®¥d with 15 psi of hydrogen gas.
Reaction shook on a Parr apparatus at roomtenperature for 2 hours.
Reaction mxture was filtered to renovedygambdiseGdpal yst. Filtrated was
concentrated in vacuo. Silica gel chromatography gave the title conpound
as orange foamin 47%yield. M5 nie H) 9= 329.1. 99 Internediate 112 HN
O NH 14- 3-(piperidin-4 yl)-3,4-dihy Lpoeln-2(1H) -one. Trifluoroacetic
acid (3 5 nL) was added to a solution of° t el
442-o0xo0-1, 2, 3, 4-tetrahydroqui noli n-3- yl)pi pe e - car boxyl ate (260 nyg,
0.79 mml) in dichloronmethane (3 nL). Reaction dit i ryed at room tenperature
for 1 hour. Reaction mxture was concentrated in 0. Residue was

di ssolved in nethanol. Dowex 1x4-200 ion exchange kgg#n was added to the
m xture to create a slurry. Mxture stirred at roomtenperature for 10 30
m nutes. Resin was filtered off and washed with nethanol. Filtrate was

coneentLaed, 1oL BOORBP el SRR S P e

5 Quinolineborenic acid (250 mg, 1.4 mmol) and zerr-butyl 4-
(triﬂuoromethylsulfonylpxy);5,6-dihj{dropyrid°me- 1(2H)-carboxylate (580 mg, 1.8
mmol) were cdmbined and dissolved in a mixture of toluene (10 mlL.) and ethanol (1
mL). M aqueous sodium bicarbonate solution (1.5 mL, 3.0 mmol) was added to the
mixture followed by lithium chloride (180 mg, 4.2 mmol). Nitrogen gas was bubbled

10 through the mixture for 10 minutes. Tetrakis(triphenylphosphine)palladium(0) (75
mg, 0.07 mmol) was added to the mixture. Reaction was heated at reflux for 3.5

hours. Mixture was cooled to room temperature and diluted with ethyl acetate (50 |
mL). Mixture was washed successively with water (2x30 mL) and brine (20 mL).
Organic layer was dried (magnesium sulfate), filtered and concentrated in vacuo.

15  Silica gel chromatography afforded the desired product as lightly colored oil in 76%
yield. MS m/e (M-C,Hg+H)"= 255.1.

Intermediate 121
HN

B

20
3-(Piperidin-4-yl)quinoline. A catalytic amount of 50% wet 10% palladium
on carbon was added to a mixture of ters-butyl 4-(quinolin-3-yl)-5,6-dihydropyridine-
1(2H)-carboxylate (260 mg, 0.84 mmol) in methanol (10 mL). Reaction vesse] was
placed on a Parr apparatus and charged with 10 psi of hydrogen gas. Reaction shook

25  atroom temperature for 4 hours. Mixture was filtered to removed catalyst. Filtrate



0O 15 ONfl~ tert-Butyl 4-(2-nmethoxy-2-oxoethyl)piperazine-I|-carboxyl ate.
Pot assi um carbonate (3.4 g, 25 mmpl) was added to a m xture of

N- Boc- pi perazine (3.0 g, 16 mml) in acetonitrile (20 nlL). Methyl
bronoacetate (1.5 nL, 16 mmol) was added 20 to the m xture. Reaction
stirred at roomtenperature for 1.5 hours. Mxture was filtered over
celite. Filtrate was concentrated in vacuqQ. Residue was treated with

di ethyl ether (10 nmL), filtered and concerdffated in vacuo. Bulb to bulb
distillation (165C at 700 ntorr) gave the title conmpound as cl ear

col orl ess oil i wab&SfcHitRted. in MrzuoMRRsitMMis dissdhRd t didflorbBfithah®empdi ate 114
OXN-0 (NO_ ONtert-But

| . . .
4- ( 1- net hoxy- 3- @Eﬂﬂ‘i’r%%é‘ﬁ‘ﬂglmk) B’%M&?ﬁ‘?ﬂ“}tﬁﬁp@ﬁaﬂfﬁeﬂmﬂd 8 regifhoxy| at e.
tert-Butyl 4-(2rplehany fo%z%gﬁt IRehtfIn Rk Ak asséol-neafula@m Phcio g{egd&b wasS: 9

mol ) and 2-nitrobenzyl brom de (1.0(?, 4.6 nunol) were reacted in a manner
anal ogous to t heisypreaddan dichleroragthane (30 1l yMixture was washed with aqueous sodium

4- (1- met hoxys 3- {258l | )Aqheo @R QR&BIck | | BeRBs ‘l'q’%‘? | ate.
Titl e conpound magﬂg%#g??gﬂggéuéﬁggr%%?I_ ﬁ%-g%ﬁﬁfﬁfﬁ?%skﬁﬁﬂkﬁ e gﬁ¥b‘:
394.4. 10 I nter mddi Qrganicigyerwere OhmbiBed,Dried (magnesium sulfate), filtered and

concentrated in vacuo. Title compound was obtained as yellow oil in 45% yield. MS

m/e (M+H)'=213.2.

10 Intermediate 122

%P
O HN™ ™

Methyl 2-(methylsulfonamido)benzoate. Methanesulfonyl chloride (3.4 mL,

44 mmol) was added to a solution of methyl acnthranilate (5.0 mL, 39 mmol) in

15 pyridine (10 mL, 124 mmol). Mixture stirred at room temperature for 16 hours.
Reaction was quenched with IN hydrochloroic acid (150 mL). Mixture was
extracted with ethyl acetate (2x200 mL). Organic layers were washed successively
with IN hydrochloric acid (2x100 mL) and brine (50 mL). Organic layer was dried
(magnesium sulfate), filtered and concentrated in vacuo. Residue was crystallized

20  from 50 mL isopropyl alcohol. Solids were filtered, washed with isopropyl alcohol
and dried in vacuo. Title compound was obtained as pink crystals in 75% yield. MS
m/e (M-H)=228.0.

Intermediate 123

0
25



NH tert-Butyl 4-(2-oxo0-1,2,3,4-tetrahydroquinolin-3

yl ) pi perazi ne-| -carboxylate, 15

tert-Butyl 4-(1-net hoxy-3-(2-nitrophenyl)-1-oxopropan-2-yl)pi perazi ne-|
carboxylate (770 ng, 2.0 nmol) was reacted in a nmanner anal ogous to the
preparation oftert-butyl

4-(2-o0xo0-1, 2, 3, 4-t et rahydr oqui nol i n- 3- yl)ﬁggeridine-l- carboxylate. Title
conpound was obtained as anber oil in quantttative yield. M5 nie (MH)+=
332.3. 20 101 Internediate 116 HU Ov N NH 3-(Piperazin-1

yl') -3, 4-di hydroqui no thIyZQ be ethd-3-pBfoHlantiol fengotie. 560% Sodium hydride
1,2,3,4-tetrahydroqui no ek pi peraz‘lyne | -car oxyI ate 3%40 ,y 9 mol)

was reacted inibmiasHe %P&dét?smﬂ’@ DRe Washsdayith hexanesand then S“SPeﬂdedm
di
3- (pi peri din- 4- Wﬂldﬁnﬁhylﬁdr{ﬂ%.‘c@g%qug PriftortWasBGted B d°c2 Wmmhz .

obt ai ned as |ight brown so ntitative y|
10 I nternediat eZ{miﬂly[sulfendhbd@ytnzﬁat@ﬂ { ghl30F mmet nip 1IN Mtdémsgthyl&omaeide. (10

Hydrogen chI ri as ubbl ed t hough a..solutio e
(L5086 B S alRm e iy 43Pt FigF itthe Resblion nad RS BIPERTRY o
at room terrperabﬂnthﬁgfﬁﬁr]S&nihﬁldﬁ SBerlelylbtdnhibe (oS mdl), hﬁoﬁdnmwasmbeto the 0 n).
M xture was extracted with di}chl oronet hane (2x40 Combi_ned organl C

| ayers were was PTG IPP-Hisen e’("i’@“ﬁ@f Smm‘%&t g ngae@p:qrgg)r 16/ hqytse Keghiion

sulfate), filteigsd @éﬁdh&ﬂﬂi‘ﬂ?mh bﬁbé&ﬁ’&l\gg mLOy MR&G@W&Q&M«%@%&ON ai ned
as cl ear colorless oi | nQO%gleId "HN 03 & 7.40 20

7.26 (m 4H), 4digthy} ether 250 mlyOgganic jayers ve‘:r%eone@ne@nﬂ washed successively
10 with water (2x50 mL) and brine (30 mL). Organic layer was dried (magnesium

sulfate), filtered and concentrated in vacuo. Silica gel chromatography afforded the
title compound as clear colorless oil in 76% yield. MS m/e (M-CH4O+H)*=288.1.

Intermediate 124
34
N /\©
(o
15

1-Benzyl-2, 2-dioxo-2,3-dihydro-1H-2, I-benzothiazin-4-one. 60% Sodium

hydride in mineral oil (500 mg, 12.5 mmol) was washed with hexanes and then
suspended in N, N-dimethylformamide (15 mL). Mixture was cooled to 0°C. A

20 solution of methyl 2-(N-benzylmethan-2-ylsulfonamido)benzoate (3.25g, 10.2 mmol)
in N, N-dimethylformamide (20 mL) was added to the mixture drop-wise. Mixture
was warmed to room temperature. Reaction stirred at room temperature for 3 hours.
Reaction was quenched with 1N hydrochloric acid (40 mL). Mixture was extracted
with diethyl ether (2x40 mL). Combined organic layers were washed with water

25  (2x40mL). Organic layer was dried (magnesium sulfate), filtered and concentrated in
vacuo. Title compound was obtained as light yeliow solid in 85% yield. MS m/e
(M-H)™= 286.1.



25 102 Intermediate 118 0 O Na O N tert-Bury! 4-(3-o0xo0-3,

4-di hydroi soquinolin-2(IH) y!)piperidine-1 5 carboxyl ate. Potassium
carbonate (1.4 g, 10 mol) was added to a solution of nmethyl

2-(2-(chl oromet hyl ) pheriyl)acetate (940 nmg, 4.7 mml) in acetonitrile (20
m.). 4-Am no- N-Boc-piperidine (1.13 g, 5.6 nmmol) was added to the m xture.
Reaction was heated at reflux for 1 hour. xture was cooled to room
tenperature and then filtered over celitel%Filtrate was concentrated in
vacuo. Residue was treated 10 with toluene (29 nL). Acetic acid (1.5 m)
was added to the m xture. Reaction was, Inkeatdigteatsreflux for 2 hours.

M xture was concentrated in vacuo. Residue was treated wth ethyl acetate
(50 mL). Mxture was washed successive|ly (i th aqueous sodi um bi carbonate
(2x30 L), IN hydrochloric acid (30 éPLx; f in 20 nL). Organic |ayer
was dried (magnesiumsulfate), filtered and|{conceniated in vacuo. 15
Silica gel chromatography gave the title co asH ightly colored oil in
40% vyield. M5Ss me (MtH)+= 331.2. Internedi ate
2- (Pi peridin-4yl)-1, 2-di hydroi soqui nol i n- 3(4H) Sne rt-Butyl 4- ( 3- oxo-

3, 4-di hydr oi soqui nol i n-2(1H) -yl ) pi peridi ne-1-carbo te (730 ng, 2.2 mmol)
was reacted in a manner anal ogous to the preparation of
3-(piperidin-4-yl)-3,4 di hydroquinolin-2(IH-one. Title conpound was
obtained as yellow sglgd A 7i38%2 32-t by o-NBobMbhidMt i) Diheintb:1-

5 carboxylic acid tert-butyl ester. 1-Benzyl-2,2-dioxo-2,3-dihydro-1H-2,1-
benzothiazin-4-one (1.51 g, 5.26 mmol) was dissolved in pyridine (50 mL). N-fert-

Butoxycarbonyl-4-piperidinone (1.24 g, 6.33 mmol) was added to the mixture
followed by piperidine (110 pL, 1.11 mmol). Molecular sieves were added to the
mixture. Reaction stirred at room temperature for 40 hours. Reaction mixture was

10 filtered over celite. Filtrate‘was concentrated in vacuo. Residue was purified by
silica gel chromatography. The major component was isolated and the fractions
concentrated in vacuo. Residue was dissolved in methanol (50 mL). A catalytic
amount of 50% wet 10% palladium on carbon was added to the mixture. Reaction
§essel was placed on a Parr apparatus and charged with 55 psi of hydrogen gas. -

15  Reaction shoock at room temperature for 2 hours. Reallction mixture was filtered over
celite. Fresh catalyst was added to the filtrate. Reaction vessel was placed on a Parr
apparatus and charged with 55 psi of hydrogen gas. Reaction shook at room
temperature for 1 hour. Mixture was filtered over celite. A third batch of fresh
catalyst was added to the mixture. Reaction vessel was placed on a Parr apparatus

20 and charged with 55 psi of hydrogen gas. Reaction shook at room temperature for
7.5 hours. Catalyst was filtered off. Filtrate was concentrated in vacuo. Silica gel
chromatography afforded the title compound as pale yellow solid in 24% vyield. MS
m/fe (M-H)=379.1.

25



103 Internmediate 120 > Oo ID, N NN tert-Butyl 4-(quinolin-3

yl)-5, 6-di hydropyri di ne-1(2H)-car boxyl ate. 3- 5 Qui nolineboronic acid (250
ng, 1.4 mmol) and tert-butyl 4

(trifluoronethyl sul fonyl oxy)-5, 6-di hydropyri di ne-1(2H)-car boxyl ate (580 ng,
1.8 mml) were conbined and dissolved in a m xture of toluene (10 nL) and
ethanol (I nL). 2M aqueous sodi um bi carbonate solution (1.5 nL, 3.0 muol)
was added to the nixture followed by l.ithi%m chloride (180 ny, 4.2 mol).
Ni trogen gas was bubbled 10 through the m xture for 10 m nutes.

Tetraki s(triphenyl phosphi ne) pal | adi un( 0) [ptefRedif® 12§- 07 Mol ) was added to
the m xture. Reaction was heated at reflux for 3.5 hours. Mxture was
cooled to roomtenperature and diluted wHEh ethyl acetate (50 nli). Mxture
was washed successively with water (2x3Q,m. and brine (20 nL). Organic

| ayer was dried (magnesiumsulfate), fil 8 concentrated in vacuo. 15
Silica gel chromatography afforded the de%¥fé ﬁrmduct as lightly col ored
oil in 76% vyield. M5 me (M CAH8+H) += 255. 1. ernediate 121 HN Z N 20
3-(Piperidin-4 yl)quinoline. A catalytic amflint 50% wet 10% pal | adi um
on carbon was added to a mi xture of tert-butyl
4- (qui nolin-3-yl)-5, 6-di hydropyridi ne- 1(2H)-carboxylate (260 ng, 0.84
mol ) in nethanol (10 nlL). Reaction vessel.was placed on a Parr apparatus
and charged with 10 psi . Ny 978 1008 S 25. room
tenperature for 4 hog'r%s?lg'kﬁ 2%&%&9%459 l?lf?'t‘@?g% {%Q?i%ogg%ﬁmglﬁtg}é "fst. Filtrate
104 5  hydrochloride. 4-(2,2,4-Trioxo-1,2,3,4-tetrahydro-2,1-benzothiazin-3-yi)-piperidine-

1-carboxylic acid tert-butyl ester (175 mg, 0.46 mmol) was dissolved in 4M

hydrogen chloride in 1,4-dioxane (3.0 mL, 12.0 mmol). Reaction stirred at room
temperature for 45 minutes. Reaction mixture was concentrated to dryness in vacuo.
Title compound was obtained as pink solid in quantitative yield. MS m/e (M+H)'=

10 281.1.
Intermediate 127
S
L3
0\/
s}
i5 tert-Butyl 4-(3-(2-ethoxy-2-oxoethyl)-3-phenylureido)piperidine-1-

carboxylate. 4-Amino-1-N-Boc-piperidine (760 mg, 3.79 mmol) was dissolved in a
mixture of dichloromethane (40 mL) and aqueous sodium bicarbonate (30 mL). A
solution of 20% phosgene in toluene (10 mL, 18.9 mmol) was added to the mixture
with vigorous stirring. Reaction stirred vigorously at room temperature for 40

20  minutes. Reaction layers were partitioned.” Organic layer was dried (magnesium
sulfate), filtered and concentrated in vacuo. Residue was dissolved in toluene (30
mL). N-Phenylglycine ethyl ester was added to the mixture. Reaction was heated at
reflux for 15 hours. Mixture was cooled to room temperature and diluted with ethyl
acetate (50 mL). Mixture was washed successively with IN hydrochloric acid (3x50



was concentrated in vacua. Residue was dissolved in dichloronmethane (4 n).
Trifluoroacetic acid (1 nL) was added to the m xture. Reaction stirred at
room tenperature for 2 hours. Reaction m xture was concentrated in vacua.
Resi due was dissolved in dichloronmethane (20 nmL). M xture was washed with
aqueous sodium 5 bicarbonate (20 nL). Aqueous |ayer was back extracted with
di chl oronethane (30 nlL). Organic |ayers were conbi ned, dried (nmagnesi um
sulfate), filtered and concentrated in va@a. Title conpound was obt ai ned
as yellow oil in 45%vyield. M5 me (MH) += 213.2. 10 Internediate 122 0 W
Met hyl  2- (et hylngiylahe Bang Qo)dﬂgnmg&:ﬂclaP/a{\b&réﬂéﬂlt&%huﬁrkh%tb}jﬁlt&%d%dm 44

nmol ) was added to a solution of_ neth acnthrani|a j nmol ) in
15 pyri di ne (10 °fpcentigiod inygrso. SH‘%E?"%"IQ@P‘PS‘@@%%& ¢ Etipeompawnd a5 or 16

hours.  React i oR,M&soW SRNAGIN ikl 'Nig\ququiﬁg , BTRY) %ié?v%gm,mgggtegfe

was extracted wth ethyl acetate ayers wer
successively w30 (&MH%yﬁlﬁ)&hV%ﬂH; 2Hd,|3588((ﬁxm0 &iL;Hth!lb?rﬁm@n (151), 2189-.

Organi c | aye i 8 ( e ted in
vacua. Resi déew\%;’gq%]r‘y ‘rf’lq?(g@d% r’om%i)leéﬁ)lls%é b%& ?gs(%zﬂf%é%ﬁ‘l ds
were filtered, Wd§He@B (m,2B)i sopropyl alcohol and dried in vacuo. Title
conpound was obt ained as pink crystals in 75%yvyield. M5 me (MH = 228.0.
Internmediate 123 O N S\ \0~ 25 105 Methyl 2-(N-benzyl nethan-2

yl sul f onam do} benzoate. 60% Sodi um hydr ildemedisenegal oil (650 ng, 16.3
mmol ) was washed with hexanes and then suspended in N, N-dinethyl formm de

(50 nm.). Mxture was cooled to 0OC |on of rrethyl
o
10

tert-Butyl 4-(2, 5-dioxo-4-phenylimidazolidin-1-yl)piperidine- I-carboxylate.
Triethylamine (200 gL, 1.43 mmol) was added to a solution of rert-butyl 4-(3-(2-
ethoxy-2-oxoethyl)-3-phenylureido)piperidine-1-carboxylate (90 mg, 0.22 mmol) in
ethanol (1.8 mL). Reaction was held at 60°C with stirring for 3 hours. Reaction
15 mixture was concentrated ir vacuo. Reside was treated with dichloromethane (20

mL) and then concentrated in vacuo. Title compound was obtained as white solid in
81% yield. MS m/e (M-C4Hg+H)'=304.2.

Intermediate 129
HCIt
NJLNH

20



2- (met hyl sul f onam do) benzoate (3.1 g, 13.5 mmol) in N N-dinethylformam de
(10 5 nm.) was added to the m xture drop-wise with stirring. Reaction was
held at OCwith stirring for 15 m nutes. Benzylbromde (1.9 nL, 15.9 mmol)
was added to the mxture drop-wi se. Reaction was stirred at room
tenperature for 16 hours. Reaction was quenched with IN hydrochloric acid
(50 m). Mxture was extracted with diethyl ether (2x50 nL). Organic

| ayers were conbi ned and washed successiv 03 10 with water (2x50 nlL) and
brine (30 mL). Organic |layer was dried (magnesium sulfate), filtered and
concentrated in vacuaPh&}lnmyﬁﬁHmChﬁmW&&mwﬂy &Mﬁ cﬁ:i‘&%det teH-mtyl

conpound as cle s oil in 76%yvyi el d.

| Qrl
| nt er medi at e 12%‘(6'(3‘ /rﬂ e‘i‘“?‘“‘bﬂl‘é PIEB@\‘F?WPJPZPWQHHHO%"%Y}%C fﬁlbDH%i IOOL71
H-2, 1- benzot hi amnﬁwmsowmluymo @N&i{lbﬁ&doﬁmﬁhﬁ?[@m&ahegf?wygm 12.5

rrrml) was washed with hexanes and then suspended in NN-di nmet m de

(15 ). M xt ur Bejgtion stimedad roasm trmperrnme for30minutes. o3olide tweys filtered off and

2- (N-benzyl ngth 0 I

Nl ot hy T or weseiv e Mes e BRAC T cophpbf il &unnd Bytin |,

was war med to r aesntitative yickk M8 m/RBdEH) 5126820 rred at room tenperature for 3

hours. Reaction was quenched with IN hydrochloric acid (40 nL). M xture

was extracted wth diethyl ether (2x40 nmi). Conbi ned organic |ayers were

washed with water 25 (2x40nlL). Organic |Iateenedists 186 i ed (magnesi um sul fate),

filtered and concentrated in vacuo. Title conmpound was obtained as |ight

yellow solid in 85%yield. Mo mMe (MH = 28p.1. 106 Internediate 125 }I
' 0 HNT o\ ‘

Ethyl 3-formylpyridin-2-ylcarbamate. Diethyl pyrocarbonate (570 uL, 3.9

10

mmol) was added to a solution of 2-aminopyridine-3-carboxaldehyde (400 mg, 3.3
mmol) in benzene (20 mL). Mixture was warmed to 60°C and held for 4 hours.
Diethyl pyrocarbonate (1 mL, 6.8 mmol) was added to the mixture. Reaction was
15 warmed to 60°C and held for 1 hour. Mixture was cooled to room temperature.
Diethyl pyrocarbonate (1 mL, 6.8 mmol) was added to the mixture. Reaction stirred
at room temperature for 16 hours. Mixture was concentrated in vacuo. Silica gel
chromatography afforded to title compound as white solid in 58% yield. MS m/e
(M+H)"=195.1.
20
Intermediate 131

>|\Oiﬂ o
O\NJJ\NH

B
o

25



>0 0 " NOONH o0 4-(2,2,4-Trioxo-1, 2, 3,4-tetrahydro-2, 1- benzot hi azi n-3
yl) piperidine-l- 5 carboxylic acid tert-butyl ester.

1- Benzyl - 2, 2- di oxo- 2, 3-di hydro-I1 H 2, 1- benzot hi azin-4-one (1.51 g, 5.26
mmol ) was dissolved in pyridine (50 nmL). N-tert-

But oxycar bonyl - 4- pi peri dinone (1.24 g, 6.33 mvl) was added to the m xture
foll owed by piperidine (110 L, 1.11 mmol) | ecul ar sieves were added to
the mxture. Reaction stirred at roon1teﬂﬂ rature for 40 hours. Reaction
m xture was 10 filtered over celite. Filtrate was concentrated in vacuo.

Resi due was purifi edrebtyBursi Mm.:gzetdmhw@pﬁdagz aripyrininm wppz)ﬁpmwmm was
i sol ated and the fract |ons coq ﬁg rated.i n _vacuo. ReS|B di ssol ved in

met hanol (50 nLf@oR0ae ofyymip fPinsFdige 63 g*fﬁ%"ﬁ’& ddfacar bon

was added to th@olﬁﬁaﬂwemyl ReaedyiBnidin/ 2 yRkafbaias (MEHed . Pﬂm?oiﬁﬁrrﬁetﬁd?@ﬁ(ﬁ@t us
and charged with 55 psi of hydro en gas. 15 Reactlon shook ‘at room

tenperature form)h to# K €iand hold Jorr . § h@lf%dM@ﬂme WﬂééP‘Pl?(étO Fresh

catal yst wassad é;ﬁ epes m’a§ a Parr
appar at us and cﬁO%r g&glpuaﬁﬁé lﬂﬁsorfﬁﬁtﬁf@ﬁeég%%ﬁggg eac on s oo at room

t enper at ur e f or mixtiweu Readtionstimred stagorfi itdnsperatute Garcd0 mialiies.eToldertel (20 thilhsash of
fresh catal yst ded &9 A8 u C ) ed on a
Parr appar at us értﬁjaﬁck%ur‘geo{n W%H%(‘{Sa p{sa‘fa%‘fﬁhé/@?’gg%ﬁﬁﬁrgswas agg’fﬁ;n shook
at room t enper at 10°€. Msthanél 5amma ﬁoﬁaﬂzakgaeﬂiom&nirb hiieédcted fn a BedntSiatke was
concentrated in vacuo. Silic chr omat ography afforded the title

conpound as pal B3R P%S\}F%Pi‘ﬂdlah“ﬁ%f%%m]‘“ Neixtyse wvas geqlgd teraogm 1 25 107

I nt er medi at gy 12@mperature and held for 16 hours. Reaction was quenched with aqueous sodium
bicarbonate. Mixture was extracted with ethyl acetate (2x30 mL). Combined
organics were washed successively with water (30 mL} and brine (20 mL). Organic
layer was dried {magnesium sulfate), filtered and concentrated in vacuo. Silica gel
chromatography afforded the title compound as white solid in 44% yield. MS m/e

15 (M-H)y=311.2.

Intermediate 132
HCI

HO 0
N/u\NH

20 3-(Piperidin-4-yl)-3,4-dihydropyrido[ 2, 3-d]pyrimidin-2 (1 H)-one
dihydrochloride. A suspension of tert-butyl 4-(2-oxo-1,2-dihydropyrido[2,3-
d]pyrimidin-3(4H)-yl)piperidine-1-carboxylate (220 mg, 0.66 mmol) in 4N hydrogen
chloride in 1,4-dioxane (5.0 mL) was stirred at room temperature for 45 minutes.
Mixture was concentrated in vacuo. Crystallization from ethanol and ethyl acetate

25  afforded the title compound as white solid in 62% yield. (M+H)"=233.2.



HC HN OO S~NH O I \ 2, 2-Di oxo-3piperidin-4

yl -2, 3-di hydro-1 H 2, 1- benzot hi azi n-4-one 5 hydrochl ori de.
4-(2,2,4-Trioxo-1, 2, 3, 4-tetrahydro- 2, 1- benzot hi azi n- 3-y1) - pi peri di ne-
1l-carboxylic acid tert-butyl ester (175 ng, 0.46 mml) was dissolved in 4M
hydrogen chloride in 1,4-dioxane (3.0 nm., 12.0 nmol ). Reaction stirred at
room tenperature for 45 ninutes. Reaction mixture was concentrated to
dryness in vacuo. Title conpound was obt dilded as pink solid in
guantitative yield. MS me (MH) *= 10 281.1. Internmediate 127 xI 0 Za O
HN Il O\/ 6 0 15 tert-Butyl 4-(3-(2-ethpeymedigsqes hyl)-3

phenyl ur ei do) pi peri di ne-1- carboxylate. 4-Am no-I|-N-Boc-piperidin (760 ng,
3.79 mmol) was dissolved in a mxture of glchhpronethane (40 nL) and
aqueous sodi um bi carbonate (30 nmL.). A s of 20% phosgene in tol uene
(10 nL, 18.9 Mol ) was added to the m xt th vigorous stirring.
Reaction stirred vigorously at roomtenpera for 40 20 m nutes. Reaction
| ayers were partitioned. Oganic |ayer was{dri (gragnesi um sul fate),

filtered and concentrated in vacuo. Rﬁ;fnyﬂ solved in toluene (30
m.) . N-Phenyl gl ycine ethyl ester was added t

t he nPXkture. Reaction was
heated at reflux for 15 hours. M xture was cooled to roomtenperature and
diluted with ethyl acetate (50 nL). M xture was washed successively with

I'N hydrochloric aci d[ 4(-8}1(5:90-.},99, 8,9, 10-hexahydro-8-ox0-9-(2,2, 2-triflucroethyl)-2,3,9-triaza-
3 (S)-cycloheptafe]inden-7-yl}acetic acid. 2-(S)-(4-acetoxymethyl-7-chioro-1H-
indazol-5-ylmethyl)-succinic acid diethyl ester (530 mg, 1.48 mmol) and 2,2,2-
trifluoroethylamine (1 mL, 12.5 mmol) was reacted following reaction scheme and -
procedures analogous to the preparation of [4-Chloro-9-(2,2-dimethyl-propy)-8-oxo-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptale]inden-7-yl]}-acetic acid. Title
10 compound was obtained as white solid in 20% yield. MS m/e (M-H)™= 374.0.

Intermediate 134

15 N-(3-Formylpyridin-2-yl)pivalamide. Triethlyamine (7.6 mL, 54 mmol), was
added to a solution of 2-aminopyridine-3-carboxaldehyde (4.45 g, 36 mmol) in
dichloromethane (70 mL). Mixture was cooled to 0°C. A solution of pivaloyl
chloride (5.3 mL, 43 mmol) in dichloromethane (30 mL) was added to the mixture.
Reaction was warmed to room temperature. Mixture stirred at room temperature for

20 63 hours. Mixture was washed successively with water (2x50 mL) and brine (30
mL). Organic layer was dried (magnesium sulfate), filtered and concentrated in
vacuo. Silica gel chromatography afforded the title compound as off-white solid in
90% yield. (M+H)"=207.1.

25



m.) and brine (30 nL). Organic |ayer was dried (nmagnesium sul fate),
filtered and concentrated in vacuo. Silica gel chromatography afforded the
title conpound as pale yellow solid in 63%yield. "H NV (300 WHz, CDCl 3):
S= 7.47-7.26 (m 5H), 4.30 (s, 1H, 4.16 (q, J=7.32, 211), 3.88
(d,.)=12.81, 2H), 3.81-3.69 (m | H, 2.89 5 2.70 (m 2H), 1.83 (dd,
J1=12.62, J2=3.11, 2H), 1.38 (s, 9H), 1.23 (t, .>=7.14, 3H), 1.19-1.03 (m
2H). Internmediate 128 '00 ~ONa O N NH 10 tert- Butyl 4-(2,5-dioxo-4
phenyl i mi dazolidin-1 yl)piperidine-Il-carboxylate. Triethylanine (200 L,
1.43 mml) was added to a solution of terdterhi¢tivte 145(3- ( 2-

et hoxy- 2- oxoet hyl ) - 3- phenyl ur ei do) pi peri di ne-1 -carboxylate (90 ny, 0.22
mmol) in ethanol (1.8 nL). Reaction ld at 60C with stirring for 3
hours. Reaction 15 m xture was conce yr™yvacyo. Reside was treated

wi th di chl oronethane (20 nlL) and then concgntrpteg in vacuo. Title
conpound was obtained as white solid in 819%
304.2. Internediate 129 HCC1*"1 HNaN NH O 20 10
yl)inm dazolidine-2, 4-di one hydrochl oride. tentH®But
4- (3-(2-ethoxy- 2- oxoet hyl') - 3- phenyl ur ei do) pi peri gi

0.17 N

tert-Butyl 4-(1-hydroxy-3-methoxy-3-oxo-1-(2-pivalamidopyridin-3-

5 yl)propan-2-yl)piperidine-I-carboxylate. A solution of diisoproplyamine (6.0 mL,
43 mmol) in tetrahydrofuran (200 mL) was cooled to -78°C. A 2.5M solution of »-
butyllithium in hexanes (17.0 mL, 43 mmol) was added to the mixture drop-wise.
Mixture was held at -78°C with stirring for 20 minutes. A solution of fer-butyl 4-(2-
methoxy-2-oxoethyl)piperidine-1-carboxylate (9.3g, 36 mmol) in tetrahydrofuran (35

10 mL) was added to the mixture drop-wise. Mixture was held at -78°C for 1.5 hours.
In a separate flask, 60% sodium hydride in mineral oil (1.57 g, 39 mmol) was washed
in hexanes and then suspended in tetrahydrofuran (70 mL). Mixture was cooled to
0°C. A solution of N-(3-formylpyridin-2-yl)pivalamide (6.74 g, 33 mmol) in
tetrahydrofuran (20 mL) was added to the mixture drop-wise. Reaction was held at

15 0°C with stirring for 2 hours. Mixture was warmed to room temperature and then
added to the butyllithium containing solution drop-wise. Reaction mixture was held
at -78°C with stirring for 2 hours. Mixture was allowed to slowly warm to room
temperature. Mixture stirred at room temperature for 14 hours. Reaction was
quenched with aqueous ammeonium chloride. The mixture was extracted with ethyl

20  acetate (2x100 mL). Organic extracts were combined, dried (magnesium sulfate),
filtered and concentrated in vacuo. Silica gel chromatography afforded the title
compound as white foam in 93% yield. (M+H)"=464.2.

25



mol ) was di ssolved in 4M hydrogen chloride solution in 1,4-di oxane (2.0
m.). Reaction stirred at roomtenperature for 30 m nutes. Solids were
filtered off and 5 washed with diethyl ether and dried. Title conpound was
obtained as white solid in quantitative yield. M5 me (MH'= 260. 2.
Internmediate 130 O HN' 'Ol1- ~N 10 Ethyl 3fornyl pyridin-2 ylcarbamate.

D et hyl pyrocarbonate (570 L, 3.9 mpl) was added to a sol ution of

2- am nopyri di ne- 3- car boxal dehyde (400 ny, H3j nmol ) in benzene (20 nL).

M xture was warnmed to 60C and held for 4 hours. Diethyl pyrocarbonate (1
m., 6.8 mmol) was added to the m xture. Reagabdiae 19§s 15 warnmed to 60C and
held for 1 hour. Mxture was cooled to roomtenperature. Diethyl
pyrocarbonate (1 nmL, 6.8 mml) was addedntoNt heom xture. Reaction stirred
at roomtenperature for 16 hours. M xtur chhncentrated in vacuo. Silica
gel chromat ography afforded to title conpountf ashtwhite solid in 58%yi el d.
M5 mfe (MtH)'= 195.1. 20 Internediate 131 0%z Ixo' N' NH 25 110
tert-Butyl 4-(2-oxo-1,2-dihydropyrido[2, 3-d]pyr|nm din-3(4H) yl)piperidine-1
carboxyl ate. 4-Am no-i-N-Boc-piperidine (290 A.4 mmol) was added to a
solution of ethyl 3-fornylpyridin-2-ylcarbamate (240 ng, 1.2 mmol) in

met hanol (10 nL). Mxture was warnmed to 60C and held for 1.5 hours.

M xture was cool ed t 8-(Piperidin-4-yi)-1,8-naphthyridin-2(1 H)-one dihydrochioride.

5  Concentrated hydrochloric acid (25 mL, 305 mmol) was added with stirring to a
mixture of ter¢-butyl 4-(1-hydroxy-3-methoxy-3-oxo-1-(2-pivalamidopyridin-3-
yl)propan-z-yl)piperidine-l-carboxylate (14.0 g, 30.2 mmol) and water (75 mL).
Reaction was heated to reflux and held for 25 hours. Mixture was concentrated in

vacuo, Residue was crystallized from ethanol. Title compound was obtained as
10 white solid in 33% yield. (M+H)"=230.2.

Intermediate 137

15 tert-Butyl 4-(1-hydroxy-3-methoxy-3-oxo-1-(4-pivelamidopyridin-3-
yYDpropan-2-yl)piperidine-1-carboxylate. tert-butyl 4-(2-methoxy-2-
oxoethylpiperidine-1-carboxylate (1.33g, 5.2 mmol) and N~(3-formyl-4-pyridinyl-
2,2-dimethylpropanamide (1.0 g, 4.7 mmol) were reacted in a manner analogous to
the preparation of 7ert-butyl 4-(1-hydroxy-3-methoxy-3-oxo-1-(2-pivalamidopyridin-

20  3-yDpropan-2-yl)piperidine-1-carboxylate. Title compound was obtained as white
foam in 54% yield. (M+H)"=464.2.



5 room t enperature. Sodi um borohydride (62 ng, 1.6 mmmol) was added to the
m xture. Reaction stirred at roomtenperature for 30 m nutes. Toluene (20
m.) was added to the mi xture followed by acetic acid (1.0 nL). Mxture was
warnmed to 110C. Methanol was driven fromthe reaction m xture and
collected in a Dean-Stark trap. Mxture was held at 110C for 5 hours.

M xture was cooled to room 10 tenperature nd held for 16 hours. Reaction
was quenched wi th aqueous sodi um bi car borlaf M xture was extracted with
et hyl acetate (2x30 nL). Conbi ned organics mere washed successively with
water (30 nmL) and-brine (20 nL). O gani QntehfsRite W8S dri ed (nmagnesi um
sulfate), filtered and concentrated in vacuo. Silica gel chromatography
afforded the title conpound as white soHi n 4d%yield. VS me 15 (MH)-=
311.2. Internediate 132 HCI HNa 'O N’ 20 3-(Piperidin-4

yl) -3, 4-di hydropyri do[ 2, 3-dJpyri m di n- 2(| hydrochl oride. A
suspension of tert-butyl 4-(2-oxo-1, 2di hydrop 2, 3-

d] pyri m di n- 3(4H) - yl) pi peri di ne-1-carboxyl ate (§20jmg, 0.66 mmol) in 4N
hydrogen chloride in 1,4-dioxane (5.0 nL) was s N7 red at roomtenperature
for 45 m nutes. leture was concentrated in vacuo. Crystallization from

et hanol and ethyl acetate 25 afforded the title conpound as white solid in

62% yield. (MH) = 28@ideridin-y-yl)l DE-RESRAr L 2 BF-0Ne NChilcenttatéd K3 dréciNric
5 acid (8.0 mL, 97 mmol) was added with stirring to a mixture of ferz-butyl 4-(1-

hydroxy—B—methoxy—3-oxo—l-(4-pivalamidopyridin--3-yl)propan-2-y!)piperidine-1-
carboxylate (1.2 g, 2.6 mmol) and water (24 mL). Reaction was heated to reflux and
held for 14 hours. Mixture was concentrated in vacuo. Residue was treated with
acetonitrile (70 mL) and then concentrated in vacuo. Residue was crystallized from
10 ethanol. Title compound was obtained as white solid in 77% yield. (M+H)'=230.1.

Intermediate 139

)
Ly
o HNTSN
o
15 Methyl 2-(methylsulfonamido)benzoate. Methyl anthranilate (11.73 g, 77.6

mmot) was dissolved in pyridine (25 mL, 309 mmol). Mixture was cooled to 0°C.
Methanesulfonyl chloride (6.60 mL, 85.3 mmol) was added to the mixture drop-wise.
Reaction mixture was warmed to room temperature and held with stirring overnight,
Mixture was diluted with ethyl acetate. Material was washed twice with water and
20 three times with 1N hydrochloric acid. Organic layer was dried (magnesium sulfate),
filtered and then concentrated. Residue was triturated with 50% diethyl ether in
hexanes. Solids were filtered off, washed with 50% diethyl ether-hexanes, washed
with hexanes and then dried under high vacuum. Title compound was obtained as an
off-white solid in 88% yield. MS m/e (M-H)'=227.9. |
25 '



F OH [4-Chloro-3,6,7,8,9, 10- hexahydro-8-0x0-9-(2,2,2-trii

| uoroethyl)-2,3,9-triaza- 5 (S)-cycl ohepta[ edi nden-7-yl Jacetic acid.
2-(S)-(4-acetoxynet hyl -7-chloro-1 H indazol -5-yl methyl)-succinic acid

di ethyl ester (530 ng, 1.48 mml) and 2,2,2- trifluoroethylamne (1 ni,
12.5 mmol) was reacted follow ng reaction schene and procedures anal ogous
to the preparation of [4-Chloro-9-(2,2-dinethyl-propyl)-8-oxo-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyUﬁohepta[e]inden-?-yl)-acetic
acid Title 10 conpound was obtained as white solid in 20%vyield. M5 me
(MH-=374.0. Internediate 134 yol k |1gterddPhiMe 120

N- (3- Fornyl pyridin-2-yl)pivalamde. Triethlyamne (7.6 nm., 54 mmol), was
added to a solution of 2-am nopyridi ne- Rgdrboxal delhyde (4.45 g, 36 mol)
in dichloronethane (70 nmL). M xture wag 8& A solution of

pi val oyl chloride (5.3 nL, 43 mol) injdighloronethane (30 nL) was added
to the mxture. Reaction was warnmed b0 Nygomytenperature. M xture stirred
at roomtenperature for 20 63 hours. hAxt' was washed successively with
wat er (2x50 nmL) and brine (30 nlL). Organi ¢ | ayer was dried (nmagnesi um
sulfate), filtered and concentrated in vacuo. Silica gel chromatography
afforded the title conpound as off-white solid in 90%yield. }p%kb+:
207.1. 25 112 | nt er fédigrasl-(3gimetlysifonpl-athaoymethylndnNdikydror  H2 A'-2.1-

5 benzothiazin-4-one. In a dry round botiom flask under a blanket of nitrogen 60%
sodium hydride in mineral oil (1.05 g, 26 mmol) was washed with hexanes and then
suspended in N, N-dimethylformamide (50 mL). Mixture was cooled to 0°C. A
solution of methyl 2-(methylsulfonamido)benzoate (5.0 g, 22 mmol) in 10 mL N,N-

dimethylformamide was added to the mixture drop-wise. Reaction was held at 0°C

10 with stirring for 25 minutes. 2~(Trimethylsilyl}ethoxymethyl chloride was added to

- the mixture drop-wise. Reaction stirred for 2 hours slowly warming to ambient

temperature. Reaction was quenched with IN hydrochloric acid. Material was
extracted twice with ethyl acetate. Material was washed successively with water and
brine. Organic phase was dried (magnesium sulfate), filtered and concentrated to

15  dryness. Residue was dissolved in N,N-dimethylformamide (5 mL) and added drop-
wise to a mixture of 60% sodium hydride in mineral oil (1.02 g, 26 mmol) that had
been washed with hexanes, suspended in N, N-dimethylformamide (50 mL) and
cooled to 0°C. . Ice bath was removed and the mixture was allowed to warm to
room temperature. Reaction was held at room temperature overnight with stirring.

20 Reaction was quenched with IN hydrochloric acid. ‘Material was extracted twice
with ethyl acetate. Organic phase was washed successively with water and brine.
Organic phase was dried (magnesium sulfate), filtered and concentrated to dryness.
Silica gel chromatography (ethyl acetate-hexanes) afforded the title compound as a
white solid in 72% yield. MS m/e (M-H)= 326.0.

25



tert-Butyl 4-(I-hydroxy-3-nethoxy-3-o0xo-1-(1 pivalam dopyridin-3 5

yl ) propan- 2yl ) pi peri di ne-| -car boxyl ate. A solution of diisoproplyamne (6.0
m., 43 mmol) in tetrahydrofiaran (200 nL) was cooled to -78C. A 2.5M
solution of n- butyllithiumin hexanes (17.0 nlL, 43 mml) was added to the
m xture drop-wse. Mxture was held at -78C with stirring for 20 m nutes.
A solution of tert-butyl 4-(2- methoxy-2-oxagethyl)piperidine-I|-carboxylate
(9.3g, 36 mol) in tetrahydrofuran (35 10 lr1]1§) was added to the m xture
drop-wi se. Mxture was held at -78C for 1.5 hours. |In a separate fl ask,
60% sodi um hydride in mneral oil (1.57 Bterm8dipgal) was washed in hexanes
and then suspended in tetrahydrofuran (70 nL). Mxture was cooled to O0C A
solution of N-(3-fornyl pyridin:2-yly)pivalamde (6.74 g, 33 mmol) in
tetrahydrofuran (20 nL) was ad e mM xture drop-w se. Reaction was
held at 15 OC with stirring for 2 hoyrs. %Pure was whrmed to room
tenperature and then added to the buly ﬁr‘mﬁ\wﬁtﬁfsﬂkng sol ution

drop-w se. Reaction mxture was held at -j78Clwith stirring for 2 hours.

M xture was allowed to slowly warmto rd®dm perature. M xture stirred at
roomtenperature for 14 hours. Reaction was nched w th aqueous ammoni um
chloride. The m xture was extracted with ethyl 20 acetate (2x100 ni).

Organi c extracts were corrbi ned, dried (magnesiumsulfate), filtered and

concentrated in vacu ca chr t,oqrnaphy af h i 3l
conpound as white: f og % ogjeértﬁ'me%fjﬁ’%ée%g%’f”ftb%ﬂ?’%Sé'te%ﬁ{’yé}f ?féﬁ?’at e
é-?’ﬁ dHN E)l NH_5d~t2u wd?hmmsq:mﬁaﬁﬁwme-l,c?rwm&w lefti Bty @&ralgz)zgw.e )

i hydrochl ori de centrate or mol ) was
added with stir P"f?@‘)’?agb‘ﬁ‘y Hopietifioons G % 1) was dissoled i 13-

4- (1- hydr oxy- 3- @Rhiofoeyhage 20anily. (Bpdidual (a.mrﬂ@,mrmﬂbn was added to the mixture.
Reaction was heated to 50°C and held with stirring for 1.25 hours. Mixture was

cooled to room temperature. A solution of 2,2-Dioxo-1-(2-trimethylsilanyl-

10 ethoxymethyl)-2,3-dihydro-1H-2A°-2,1-benzothiazin-4-one (2.0 g, 6.1 mmol) in
pyridine (5.0 mL, 62 mmol) was added to the mixture. Reaction was held overnight
at room temperature with stirring. Material was concentrated by roto-vap. Residue
was dissolved in ethyl acetate. Material was washed successively with three portions
of IN hydrochloric acid and one portion of water. Organic phase was dried

15  (magnesium sulfate), filtered and concentrated to dryness. Residue was purified by
silica gel chromatography (ethyl acetate-hexanes). Major peak was isolated and the
fractions were concentrated to dryness. Residue was dissolved in methano! (40 mL).
A catalytic amount of 10% palladium on carbon was added to the solution. Reaction
vessel was placed on a Parr apparatus and charged with 60 psi of hydrogen gas.

20  Reaction shook at room temperature overnight. Mixture was filtered over celite.
Fresh catalyst was added to the filtrate. Reaction vessel was placed on a Parr
apparatus and charged with 60 psi of hydrogen gas. Reaction shook at room
temperature for 7 hours. Mixture was filtered over celite and the filtrate was
concentrated to dryness. Material was purified by silica gel chromatography (ethyl

25  acetate-hexanes). Major peak was isolated and the fractions were concentrated to
dryness. Residue was dissolved in methanol (40 mL). Fresh catalyst was added to
the mixture. Reaction vessel was placed on a Parr apparatus and charged with 60 psi

of hydrogen gas. Reaction shook at room temperature overnight, Mixture was



yl ) propan- 2-yl ) pi peri di ne-1-carboxylate (14.0 g, 30.2 nmmol) and water (75
m.). Reaction was heated to reflux and held for 25 hours. M xture was
concentrated in vacuo. Residue was crystallized fromethanol. Title
conmpound was obtained as 10 white solid in 33%yield. (MH'= 230.2.
Internediate 137 0 /x~0)~ %N, HO x 15 tert-Butyl

4- (| - hydr oxy- 3- net hoxy- 3- oxo- 1- (4 pi val am dgpyri di n-3- yl) propan-2

yl ) pi peri dine-I-carboxylate. tert-butyl 4-1(11- met hoxy- 2-

oxoet hyl ) pi peri di ne- 1-carboxylate (1.33g, 5.2 mwol) and

N (3-fornyl - 4- pYiltet ByérceBte FilliatewydopcdRana md dnést. Silka gét chrdfMbarapy’ €
reacted in a nazegfr anal ogous to. the preparation of tert-‘butoyl L

4- (1 - hydroxy- 3- H&W%Eswsﬁ)-aﬁz:daﬁmt&mce@mmﬂswew oil in 43% yield. MS

3-yl) propan- 2-yh)/@i(pgn'?-di599.1_l -carboxylate. Title conpound was obtai ned as
white foamin 54%vyield. (MH) += 464.2. 114 Internediate 138 HN ONH N
3-(piperidin-4 yl)-1,6 naphthyridin-2(IH)-one. Concentrated hydrochloric 5
acid (8.0 nLg 97 mmol) was added with stiferi 08k 948 M xture of tert-butyl
4-(1-

hydr oxy- 3- met hoxy- 3- oxo- 1- (4- pi yal 8m dopyri di n- 3-yl ) propan- 2-yl ) pi peri di ne-
| - carboxylate (1.2 g, 2.6 d ter (24 nmL). Reaction was heated to
reflux and held for 14 hours.” M%tufe s@¢Bncentrated i n vacuo. Residue
was treated with acetonitrile (70 ni Phprmgensefyated in vacuo.

Resi due was crystallized from 10 ethanol . |[Tit] e conpound was obtai ned as
white solid in 77%vyield. (MH) += 230. Ho medi ate 139

4-[4-Hydroxy-2,2-dioxo-1-(2-trimethylsilanyl-ethoxymethyl)-1,2,3,4-
tetrahydro-2A°-2, 1-benzothiazin-3-yl] -piperidine-I-carboxylic acid tert-butyl ester
10 Title compound was obtained as yellow oil in 85% yield. Material was carried

forward without purification,

Intermediate 143

15
3-Piperidin-4-yl-1H-2, 1-benzothiazine 2,2-dioxide para-toluenesulfonate. .

4-[2,2,4-Trioxo-1-(2-trimethylsilanyl-ethoxymethyl)-1,2,3,4-tetrahydro-2A5-2,1-
benzothiazin-3-yl]-piperidine-1-carboxylic acid zers-butyl ester (865 mg, 1.7 mmol)
was dissolved in methanol (25 ml). Mixture was cooled to 0°C. Sodium

20 borohydride (100 mg, 2.6 mmol) was added to the mixture in three portions.
Reaction stirred at 0°C for 3 hours. Mixtufe was concentrated by roto-vap. Residue
was treated with IN hydrochloric acid. Material was extracted twice with ethyl
acetate. Organic phase was dried (magnesium sulfate), filtered and concentrated to
dryness. Residue was dissolved in benzene (20 mL). p-Toluenesulfonic acid

25  monohydrate (475 mg, 2.5 mmol) was added to the mixture. Reaction was heated to



00 O H\~Is 15 Methyl 2-(nethyl sul fonam do) benzoale. Methyl anthranilate
(112.73 g, 77.6 nmol) was dissolved in pyridine (25 nL, 309 mmol). M xture
was cooled to OC. Methanesul fonyl chloride (6.60 nL, 85.3 nmpl) was added
to the m xture drop-wi se. Reaction mxture was warnmed to room tenperature
and held with stirring overnight. Mxture was diluted with ethyl acetate.
Mat erial was washed twce with water and 20 three times with IN

hydrochl oric acid. Organic |ayer was dri ed“@magnesi umsul fate), filtered
and then concentrated. Residue was triturated with 50% di ethyl ether in
hexanes. Sol i ds refRixem heldevigtktiafifg ford GHad Mikiube W0cdiealid dontichpErahexanes,

washed w th hexapes and then _dried under high vacuum Title conpound was

obt ai ned as an “SRfS \Fp dilfered offy The stigky,sotidwas trogtedayith hatpsqpropybalgohol (195 115

| nter medi at e 14G1)0MiQurewasrcoble@¥Orobm fempbra Bk @bVatadloReupiet hyl) - 2,
3-di hydro-1 H-226-2,1 5 benzothiazin-4-one. In a dry round bottom fl ask
under a bl anket Seldsivere Sitessd gfforvashed withiseprapyricohel #ndthendriediunderhighs g, 26
mol ) was waghegzddul afo D5 ine SASRE i i ot iyl Ijﬁi.m_' de
(50 mb). M x?urg was (;I?)g%(ed tgﬂ%%.a;A s% uti o@%&@é%ﬁl PRI M-F
2- (et hyl sul f ond®3-&0) benzoate (5.0 g, 22 mol) in 10 nL N, N
di nmet hyl f ormam de was added to the m xture drop-w se. Reaction was held at
OC 10 with stirring for 25 mnutes. 2-(Trimethylsilyl)ethoxynmethyl chloride
was added to the m xture drop-w se. Redotenoedigttl44ed for 2 hours slowy
warmng to anmbient tenperature. Reaction guenched with I N hydrochloric
acid. Material was extracted twice with ethyl* acetate. Material was washed
successively with water and brine. O gani 8% was dried (magnesi um
sulfate), filtered and concentrated H?’o
o

10
2-(8)-(2-Acetoxymethyl-4-amino-5-bromo-3-methyl-benzyl)-succinic acid
diethyl ester. 2-(S8)-(2-Acetoxymethyl-4-amino-3-methyl-benzyl)-succinic acid
diethyl ester (7.6 g, 21 mmol) was dissolved in acetic acid (100 mL). Sodium acetate
(4.2 g, 51 mmol) was added to the solution. Reaction vessel was placed in a cool
. 15 water bath to control reaction exotherm. Bromine (1.1 mL, 22 mmol) was added to
the mixture in one portion. Reaction stirred at ambient temperature for 10 minutes.
Mixture was poured into 1N aqueous sodium thiosulfate solution (400 mL). Material
was extracted twice with ethyl acetate. Organic phase was washed successively with
water and brine. Organic was dried (magnesium sulfate), filtered and concentrated in
20  vacuo. Silica gel chromatography {ethyl acetate-hexanes) afforded the desired
product in 77% yield as an amber oil. MS m/e (M-H)= 440.0, 442.0.

Intermediate 145

N-~NH




15 dryness. Residue was dissolved in N, N-di nmethylformam de (5 nlL) and added
drop- wise to a mxture of 60% sodi um hydride in mneral oil (1.02 g, 26
mol ) that had been washed with hexanes, suspended in

N, N- di met hyl f ormam de (50 nL) and cooled to OC.. Ice bath was renoved and
the m xture was allowed to warmto roomtenperature. Reaction was held at
roomtenperature overnight with stirring. Reacti on was quenched with IN
hydrochl oric acid. Material was extracted tMice with et hyl acetate.

Organi ¢ phase was washed successively with water and brine. O ganic phase

was dried (magnesi unggs)- (@x&)axym:hyzex-mnﬁm FAAESIISL Ik B s Reciiiy BAG Siethyl
Silica gel chromatogr etr} acet at e- hexanes), afforded-the title
conpound as a fHFEES %3%9%‘8’ i ¥é%1y|lé|ﬂamlwaﬁﬁé dedidrep-wiss o an icosold ) g

| nt er medi at e 14%olufforr6fQ- &S)—(ZJXogoxﬁnet?@Mnog-b‘mho -3-methyl:benzyl)-succini
4-12,2,4-Trioxo-]-(2-trinmethylsilanyl=-ethoxynet 2 %(etrahydro 2R6-

5 2, 1-benzot hi a&*ﬂﬁle@wlsstfr (aéﬂlwlﬁm@mol)daﬁﬁﬁﬁ@m @31/%1 tglupmé%@ml-w Mixtuger |
N-ten- B
5 ohl or Bor R C R filB0 Woracknfifacarel d O P01 S0 PSRRI, |

m xt ure. React poxtuga Mixbme wds slowlyO@rmaditorebn tepdratatel Renctipnfwas simr@bathour s.

M xture was erat A solu
2 2-Di ox0-1 - ( 2- ?“ me lll:ﬂ ”}g,ﬁy Tys. Mixetu:ewaswasﬁedotwaccmmwaterandoncew:th

et hoxyms'([]I hyl ) - ( 2bﬁnﬂ:il(h}gdmmwthﬂéfﬁ(ﬂ%gﬁzsgmgaﬂfakﬁ)ﬁmbM%@Bﬁméﬁx@ecg Slﬁcalgem‘fﬁ| I) .
in pyridine (5 ed.tg t t.ur eact .was he
overni ght at 8%8@?@%8?%3@ %@f{ﬁ eanes) £ Brde‘ffehcéé R{%@"E’Brfg%gg@éd by
roto-vap. Re8i dueamb@sildMssplev@a+iyi-ashplssagetate. Material was washed
successively with three portions :

Intermediate 146

N~NH

15 (S)-dimethyl 2-((7-bromo-4-(hydroxymethyl)-1H-indazol-5-
y)methyl)succinate. 2-(S)-(2-Acetoxyme&1yi-4—amino-5-bromo-S-methyl-benzyl)-
succinic acid diethyl ester (2.78 g, 6.1 mmol) was converted to the title compound in
a manner analogous to the preparation of 2-(S)-(4-Hydroxymethyl-1H-indazol-5-
ylmethyl)-succinic acid dimethyl ester . Material was obtained as amber solid in 96%

20 yield. MS m/e (M-H)= 383.0, 385.0.

Intermediate 147

N~NH .
/




of I'N hydrochloric acid and one portion of water. Organic phase was dried
15 (magnesium sul fate), filtered and concentrated to dryness. Residue was
purified by silica gel chromatography (ethyl acetate-hexanes). Major peak
was isolated and the fractions were concentrated to dryness. Residue was
di ssolved in nethanol (40 nL). A catalytic amount of 10% pal | adi um on
carbon was added to the solution. Reaction_vessel was placed on a Parr
apparatus and charged with 60 psi of hydro'gf@n gas. 20 Reaction shook at
roomtenperature overnight. Mxture was filtered over celite. Fresh

catal yst was added tm)tdmahj;llzt((aﬂ;&amd?@w&r@me&ﬁﬁ-ﬂﬂ iniado ! BLyAnRe D uRina Rl
appar at us and clag V\“_Eﬁ ST"B‘B en g Reacti on shook at room
tenperature for %‘Bﬁ“hé’ 7 Xdrf’ W Y1 Bordazebdyhmethylsyosimatei | ¢ r at e
was concentrat ¢l2$ g, 5§ winTwas\distlvedin 2 i1 ichlofifle Hyd:a{:bﬂo&éﬂﬁﬁé (42 mL

chr omat ogr aphy (et hyI 25 acet at e- hexanes). jor peak was i|sol ated and the
fractions were 6mﬂir%%a&a°wmé|a§/we@swmmmfer éloussmmWam net hanol
(40 nl). Fresh eaﬁceﬁﬂaédee%cﬁ@%ﬂu&aedmﬂ bh 2S

pl aced- on a Parr_ apparat us :amd arged wt t eé%%&theﬁegg&ﬁy rog n gas

Reacti on shook wlﬂmm@#p@pém@lmw Mmuremastwasbed/mcelw'm aduebuser ed

g\é(ra(rm;?l); th? E(%Je“?r &%?g%gmﬁgxaneg?wgi%ﬁywé@1 fl?ergg%lr(rlpound as

yel low oi | in 49%09«@@@1 inVBcuom Eitle kbiapound 568 obtaird ks ambersdlidired9%4 field)0

>~0"l HOO S ' +_

4-[ 4- Hydr oxy- 2, Sd‘:;‘togx%dﬁﬂ)(?%?r?gg'ﬁyf%q? anyl - et hoxynethyl)-1, 2, 3, 4
t et rahydr o- 226- 2, 1- benzot hi azin-3 yi J pi peri di ne-1|-carboxylic acid
tert-butyl ester 10 Title conpound wag  obt obt 1qmas yellow oil in 85%
yield. Material was carried

[4-Bromo-9-(2,2-dimethyl-propyl)-8-oxo-3,6,7,8,9, 10-hexahydro-2, 3, 9-triaza-

15 (.S)-—cyclohepta[e]t‘nden-7—y{]-aceﬁc acid methyl ester. (S)-dimethyl 2-((7-bromo-4-
(chloromethyl)- 1H-indazol-5-yl)methyl)succinate (860 mg, 2.1 mmof) was dissotved
in acetonitrile (50 mL). Potassium carbonate (625 mg, 4.5 mmol) was added to the
mixture followed by neopentylamine (800 pL, 6.78 mmol). Mixture was heated to
reflux and held with stirring for 1.5 hours. Mixture was cooled to room temperature.

20 Mixture was filtered over celite. Filtrate was concentrated by roto-vap. Residue was
dissolved in a mixture of toluene (50 mL) and acetic acid (3 mL). Mixture was
heated to reflux and held with stirring for 37 hours. Mixture concentrated by roto-
vap. Silica gel chromatography (ethy] acetate-hexanes) afforded the title compound
as tan solid in 75% yield. MS m/e (M-H)'=420.0, 422.0.

25



forward wi thout purification. Internediate 143 "H2ZN OO 00 SSNH .0'S 15
3-Piperidin-4 yl-1H2,]-benzot hi azi ne 2, 2-di oxi de para-tol uenesul fonate.
4-12,2,4-Trioxo- |

-(2-trimethyl silanyl -ethoxynethyl)-1, 2, 3, 4-tetrahydro-2X, 6-2, 1-

benzot hi azi n- 3-yl ] - pi peridine-|-carboxylic acid tert-butyl ester (865 ny,
1.7 mol) was dissolved in nethanol (25 nL). M xture was cooled to OC
Sodi um 20 borohydride (100 ng, 2.6 rnnol) MAs added to the nmixture in three
portions. Reaction stirred at OC for 3 hours. M xture was concentrated by
roto-vap. Residue was treated with | Nyfiveli-ambd ol ¢ acid. Material was
extracted twice with ethyl acetate. Organic phase was dried (nmagnesium
sulfate), filtered and concentrated to q}yn%s Resi due was di ssolved in
benzene (20 m.). p-Tol uenesul fonic aci d" 3 npnohydrate (475 ng, 2.5 mmol)
was added to the m xture. Reaction was @ to 118 reflux and held with
stirring for 1 hour. Mxture was cool ed tgp=FQom tenperature. Solids were
filtered off. The sticky solid was tregted wiph got isopropyl alcohol (10
m). Mxture was cooled to roomtenp t uNe _and Jal | oned to stand overni ght.
Solids were filtered off, washed wi th/isoprippyl aP8ohol and then dried
under high 5 vacuum Title conpound was obtained as tan solid in 65% yield.
M5 me (MrH)+= - 265.2. Internediate 144 NH2 Br -YOO

[4-Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-
5  (S)-cycloheptafe]inden-7-ylj-acetic acid. [4-Bromo-9-(2,2-dimethyl-propyl)-8-oxo-
3,6,7,8,9, 10;hexahydro-2,3,9—hiaza-(S)-cyclohepta{e] inden-7-ylj-acetic acid methyl
ester (160 mg, 0.38 mmol) was dissolved in a mixture of tetrahydrofuran (5.0 mL)
and methanol (5.0 mL). Water (5.0 mL) was added to the mixture followed by
lithium hydroxide monohydrate (41 mg, 0.98 mmol). Mixture was heated to 50°C

10 and held with stirring for 5 hours. Mixture was cooled to room temperature. Organic
solvents were removed from the mixture in vacuo. Remaining aqueous was diluted
with water and then made neutral with 1 mL of IN hydfochloric acid. Material was
extracted twice with ethyl acetate. Organie phase was dried (magnesium sulfate),
filtered and concentrated to dryness. Title compound was obtained as tan solid in

15  quantitative yield. "H NMR (300 MHz, CDCly) 8=0.77 (s, 9 H) 2.31 - 2.60 (m, 3 H)
2.91 (dd, J/=16.47, 8.42 Hz, 1 H) 2.98 - 3.05 (m, 1 H) 3.09 (d, J=13.54 Hz, 1 H) 3.47
(d, /=13.91 Hz, 1 H) 3.71 - 3.89 (m, 1 H) 4.39 (d, J=17.20 Hz, 1 H) 5.30 (d, /~17.20
Hz, 1 H) 7.25 (s, 1 H) 8.00 (s, 1 H).

20 Intermediate 150
- H Br

[4-Bromo-9-~(2,2-dimethyl-propyl)-8-oxo-3,6,7.8,9,10-hexahydro-2,3,9-triaza-
(S)-cycloheptafe]inden-7-yi]-acetic acid methyl ester. (S)-dimethyl 2-((7-bromo-4-



/~O 00 10

2-(S)-(2-Acet oxynet hyl - 4- am no- 5- br ono- 3- net hyl - benz) 1) -succinic acid

di et hyl ester. 2-(S)-(2-Acetoxynethyl-4-am no-3-net hyl -benzyl)-succinic
acid diethyl ester (7.6 g, 21 mmol) was dissolved in acetic acid (100 nL).
Sodi um acetate (4.2 g, 51 nmmol) was added to the solution. Reaction vessel
was placed in a cool 15 water bath to conty 8 reacti on exotherm Brom ne
(1.1 nmb, 22 mmol) was added to the m xt ur'¥4i n one portion. Reaction
stirred at anbient tenperature for 10 mnutes. Mxture was poured into IN
aqueous sodi um (dhicastkthl)a I nlarol-8y ki sickinald B0 ng] 2.1 wBRolPwhY diSobitdt W Ce

with ethyl acetate. ase was hed cesspvely with and
brine. Organic WE¥® @Pfﬂgg%%ﬁ é?tﬁ?ﬂ%? (gﬁc ‘fé ‘ﬁh €‘¥:a°rtgf ed in
20 vacuo. Silic eleic s aa@] C glmt X 8NL&e Wik t he
desired product‘%lﬁﬁ}e?f%gé yi elsg&gs anwgﬁ%gdogsnﬁngg -‘?&4}%(%@0@0442 0.

| nt er nedi at e 148 ihxmpd Beld with stirrgngdfor 1.5 hpurs.OMixtgre s 50213@ 8) o0 temperature.

peetoxyet k- TMEQIRG AL o TR SHSEIAEE b9 ot SR lMugighe”

sol uti on of dissolved in a mixture of toluene (50 mL) and acct:c acid (3 mL). Mlxturc was

2 (5): (2. Acetoryumdf sl oS Rl DR kp R Ly il

M xture 5 stirreap. e&ﬂn&‘gel dr:ometographgt ethyl Rmmhéxm@aﬁ‘bﬁhdaﬂ(ﬁnl@@ogpoﬂﬁ mol )
was added to the r to room tenperature.
Reacti on was stﬁ%ﬁé‘%él %Fé‘t?ﬂ%(l h@e‘\?,\%t G\iéﬂt’o‘%&o\i@“ﬁ%ﬂr M xture was washed

twice with wvter and once with

Intermediate 151
H

Br

[4-Bromo-3,6,7,8,9,10-hexahydro-8-oxo-9-(2,2, 2-trifluoroethyl)-2, 3, 9-triaza-

15 (S8)-cyclohepta/e]inden-7-yl]acetic acid methyl ester. 2-(S)-(4-chloromethyl-7-
bromo-1H-indazol-5-ylmethyl)-succinic acid diethyl ester (325 mg, 0.81 mmol) was
dissolved in acetonitrile (10 mL). Potassium carbonate (310 mg, 2.2 mmol) was
added to the mixture with 2,2 2-trifluoroethylamine (1.2 mL, 15 mmol). Mixture was
heated at 60°C and held with stirring for 15 hours. Mixture was cooled to room

20  temperature. Mixture was filtered over celite. Filtrate was concentrated by roto-vap.
Residue was dissolved in a mixture of toluene (10 mL) and acetic acid (600 pL).
Mixture was heated to reflux and held with stirring for 22 hours. Mixture was
concentrated by roto-vap. Residue was dissolved in ethyl acetate. Material was
washed successively with water and aqueous sodium bicarbonate, Organic phase was

25  dried (magnesium sulfate), filtered and concentrated to dryness. Title compound was
obtained as amber residue in 74% yield. MS m/e (M-H)=431.9, 433.9.



brine. Oganic was dried (magnesiumsulfate) filtered and concentrat ed.
Silica gel chromatography (ethyl acetate-hexanes) afforded the desired
product in 77%yield as 10 an anber oil. M5 me (MtH) = 455.0, 457.0.
Internediate 146 N-NH Br HO Ol~ O O O 15

(S)-dinmethyl 2-((7-brono-4-(hydroxynethyl)-IHindazol - 5-

yl ) met hyl ) succi nat e.

2-(S)-(2-Acet oxynet hyl - 4- am no- 5- br ono- 3- n11§’f§hyl -benzyl)- succinic acid

di ethyl ester (2.78 g, 6.1 nmol) was converted to the title conpound in a
manner anal ogous to the preparation of ZAnledhediste yglr oxynet hyl -1 H i ndazol - 5-
yl met hyl )-succinic acid dinethyl ester. Material was obtained as anber
solid in 96% 20 yield. MS me (MH 383.08 38g,0. Intermediate 147 N NH
Sr A ~0 00 120 (S)-dimethyl2-((7-bromy 4 | oronet hyl ) -1 Hi ndazol -5

yl ) met hyl ) succi nate. (S)-dinmethyl 2-((7-b - (hydroxynet hyl ) -1

H i ndazol -5-yl)net hyl )succinate (2.25 g, 5 ) was dissolved in 2M

t hi onyl chloride in dichloronethane (42 gL{ 84 mwl). Reaction stirred at
roomtenperature for 2.0 hours. M xt urf
treated with toluene and then concentragted b ¥hp. Residue was

di ssolved in ethyl acetate. M xture was washed twi ce with aqueous sodium
bi carbonate. Organic was dried (mgnesiumsulfate), filtered and

[4-Bromo-3,6,7,8,9,10-hexahydro-8-oxo-9-(2, 2, 2-trifluoroethyl)-2, 3,9-triaza-
5  (8)-cycloheptafe]inden-7-yl]acetic acid. [4-Bromo-3,6,7,8,9,10-hexahydro-8-o0xo0-9-
(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[ e }inden-7-yl]Jacetic acid methyl

ester (250 mg, 0.58 mmol) was reacted in a manner analogous to the preparation of

[4-Bromo-9-(2,2-dimethyl-propyl)-8-oxo-3,6,7,8,9,1 0-hexahydro-2,3,9-triaza-(S)-

cyclohepta[e]inden-7-yl]-acetic acid. Title compound was obtained as light yellow
10 solid in quantitative yield. MS m/e (M-H)=417.9, 419.9.

Intermediate 153

15 [4-Methyl-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2, 3,9-
triaza-(S)-cycloheptafefinden-7-yl]-acetic acid methyl ester. [4-Bromo-9-(2,2-
dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptafeJinden-
7-yl)-acetic acid methyl ester (110 mg, 0.26 mmol) was dissolved in N,N-
dimethylformamide (1.0 mL). Nitrogen gas was bubbled through the mixture for 5

20 minutes. Tetrakis(triphenylphosphine)palladium(0) (6.0 mg, 0.01 mmof) was added
to the mixture followed by tetramethyltin (100 pL, 0.72 mmol). Reacﬁon vessel was
flushed with nitrogen gas and then sealed. Reaction was subjected to microwave
heating at 175°C for 35 minutes. Mixture was diluted with ethyl acetate. Material
was washed successively with water and brine. Silica gel chromatography (ethyl



concentrated in vacuo. Title conmpound was obtained as anber solid in 99%
yield. M5 mle (MH) += 404.9,403.0,406.9 10 Internediate 148 N .NBr | N
/ OO- O[4 -Bronp-9-(2, 2-dinethyl propyl)-8-o0x0-3, 6, 7, 8,

9, 10- hexahydro-2, 3, 9-triaza- 15 (S)-cycloheptaledinden-7 ylJ-acetic acid
met hyl ester. (S)-dinethyl 2-((7-brono-4- (chloronethyl)-I

H i ndazol - 5-yl ) net hyl ) succi nate (860 ng, 2]é nmmol ) was dissolved in
acetonitrile (50 nmL). Potassium carbonate (2 25 ng, 4.5 mmol) was added to
the mxture foll owed by neopentylamne (800 L, 6.78 muvl). M xture was
heated to refl uxctastetmby) afbided teititleico@pbuand a3 whith eolidin 8¥b4ieide M/ ool ed
to roomterrperat(#[l_ﬁx__%ﬁ xture was filtered over celite. Filtrate was
concentrat ed by“r'ot'o-vap:“ Resi due was dissolved in a m xture of tol uene
(50 m.) and acetic acid (3 nL). Mxture was heated to reflux and held with
stirring for 37 hours. Mxture concentrated by roto- vap. Silica gel

chromat ography (ethyl acetate-hexanes) dptegp elde title conpound as tan
solidin 75%yield. M5 W (MH"z 420.0, 4g2.0. 25 121 Internediate 149 H
N.NSr O N NN

[4-Methyl-9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9, 1 0-hexahydro-2, 3,9-
triaza-(5)-cycloheptafe]inden-7-yl-acetic acid. [4-Methyl-9-(2,2-dimethyl-propyl)-
8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyclohepta[elinden-7-yl]-acetic acid

10 methyl ester (70 mg, 196 pmol) was dissolved in tetrahydrofuran (2.0 mL).
Methanol (2.0 mL) was added to the mixture followed by water (2.0 mL) and then
lithium hydroxide hydrate (20 mg, 477 pmol). Reaction was warmed to 50°C and
held with stirring for 1.5 hours. Mixture was cooled to room temperature. Organic
solvents were removed from the mixture by roto-vap. Remaining aqueous was

15  diluted with water and then neutralized with IN hydrochloric acid (500 pL). Mixture
was extracted twice with ethyl acetate. Organics were dried MgSO4, filtered and
then concentrated to dryness. Title compound was obtained as white solid in 95%
yield. MS m/e (M-H)=342.2,

20 Intermediate 155

N-NH




OH O [4-Bronp-9-(2, 2-di net hyl

propyl) - 8-oxo0-3,6, 7, 8,9, 10- hexahydro-2, 3,9-triaza- 5

(S)-cycl ohepta[e]inden-7 ylJ-acetic acid.

[ 4- Br onp- 9- ( 2, 2-di net hyl - pr opyl ) - 8- oxo-

3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]-acetic
acid nethyl ester (160 ng, 0.38 mpl) was _di ssolved in a m xture of
tetrahydrofuran (5.0 nL) and net hanol (5.16 m.). Water (5.0 nlL) was added
to the mxture followed by |ithium hydroxi de nonohydrate (41 ng, 0.98
mol ). Mxture was heqsed-dddeAf- 7amethledHY intiat d1-SSilink iy Sudciic Scillour s.

M xture was cool e%q?)o rog‘rﬁgif‘ﬂ} erat ure,. Organl C.. salvents were renmpved from
the mixture in 0% g h{duomel Hrwdazalss plmeghyRsuesinic ¢ hen
made neutral Wi bid bietlyl edter é%d%ﬂrmﬁ‘ﬂnﬁfol)canaﬁdu‘lmeh@hﬁ{ {134 urae élj @Exgeed

twice with ethyl acetate. ganic phase ‘'was dried magne I'um su

filtered and coff@elsd e meones arplegous to. theprepasatiqmrofddriMietind - @b’l—é:me&drl—as tan

solid in 15 gua gl
231 - 2.60 (m Bﬁ#ﬂ?g625‘%93}1%’?’5%’1oﬁé%&g'g%z&%‘(%%"’gﬁg '8?3"”('m 1 H
3.09 (d, J= 13 5acete aclg! mthyd estét. Tt codip@uid whizobtdindd) asPalklyelldw6lid iy 68% H)
4.39 (d, J17.20 17.20 Hz, 1 H 7.25 (s, 1 H 8.00 (s,
| H. 20 Inter dlate %ﬁ&%%\?&gﬁ]\]& O NO O[4 -Bronp-9-(2,2-di net hyl
propyl)-8-o0xo-3, 6, 7, 8,9, 10- hexahydro- 2, 3,9-tri aza-
(S)-cycl ohept a[ eJi nden-7-yl J-acetic ac*’ g rre%].h I gster. (S)-dinethyl
2-((7-bronmo-4 122 (chloronethyl)-1Hi 135 ) met hyl ) succi nate (860 ny,
2.1 mmol ) was dissol ved N~NH

4

HO

o<

10 . \O o o

(5)-dimethyl 2-((7-methyl-4-(hydroxymethyl)- 1 H-indazol-5-
Y)methyl)succinate. 2-(8)-(2-Acetoxymethyl-4-amino-5-methyl-3-methyl-benzyl)-
succinic acid diethyl ester (230 mg, 0.59 mmol) was converted to the title compound
in a manner analogous to the preparation of 2-(S)-(4-Hydroxymethyl-1H-indazol-5-

15 ylmethyl)-succinic acid dimethyl ester . Material was obtained as off-white solid in
98% yield. MS mv/e (M-H)'=319.2.

Intermediate 158

N~NH
iy
Br
Cl
o\
~ 0" o 0
20 (S)-dimethyl 2-((7-methyl-4-(chloromethyl)-1 H-indazol-5-yl)methyl)succinate.

(S)-dimethyl 2-((7-methyl-4-(hydroxymethy)-1 H-indazol-5-yl)methyl)succinate
(180 mg, 0.56 mmol) was dissolved in dichloromethane (4.0 mL). 2M Thionyl
chloride in dichloromethane (4.0 mL, 8.0 mmol) was added to the mixture. Reaction

stirred at room temperature for 2.5 hours. Mixture was concentrated, Residue was



in acetonitrile (50 nL). Potassium carbonate (625 ng, 4.5 mml) was added
to the mxture followed by neopentylamne (800 L, 6.78 nmol). M xture was
heated to reflux and held with stirring for 1.5 hours. M xture was cool ed
to roomtenperature. 5 Mxture was filtered over celite. Filtrate was
concentrated by roto-vap. Residue was dissolved in a mxture of tol uene
(50 nmL) and acetic acid (3 nL). Mxture wa heated to reflux and held with
stirring for 37 hours. M xture concentratedby roto- vap. Silica gel
chromat ography (ethyl acetate-hexanes) afforded the title conpound as tan
solid in 75%yi eeated WithndlgereMnlithen cdrdinRated!BProto-vaf) Rddidae waslidéctveldd H Br
NNN1 FO F~/NPOE ' i .
[ 4-Brono- 3,6, 7, §3°§,°i‘2ﬂ’ WG FIHFS’QB‘B?BE"@?‘{ t9 dsynes | Tifle compound was obtained as
| uoroet hyl) - 2, 3 afkbbrsofid @1 99b2 ylef. - M3 Gve APHFESBonden- 7 yl Jacetic acid net hyl
ester. 2-(S)-(4-chloronethyl-7- brono-IHindazol -5-yl nmethyl)-succinic acid
diethyl ester (325 ng, 0.81 mmol) was dissolved in acetonitrile (10 m).
Pot assi um cagbonate (310 ng, 2.2 mmol) \fﬁ.genn@‘g’\/%gqsgo the m xture with
2,2,2-trifluoroethylamne (1.2 nL, 15 mmol). xture was heated at 60C and
held with stirring for 15 hours. Mxture wis cpoled to room 20 tenperature.
& way concentrated by roto-vap.

M xture was filtered over celite. Filtrate
Resi due was dissolved in a mxture of tol%e
L). Mxture was heated to reflux and hel d
M xture was concentrated by roto-vap. Resi{duepwasp di ssol ved in et hyl
acetate. Material was washed successiFwd| y.M t-R Wit er and aqueous sodi um
bi carbonate. Organi c phase was F 0~

[4-Methy!-3,6,7,8,9,10-hexahydro-8-oxo0-9-(2,2, 2-trifluoroethyl)-2,3,9-triaza-
(S)-cycloheptafe]inden-7-yl]acetic acid methyl ester. 2-(8)-(4-chloromethyl-7-

10 methyl-1H-indazol-5-ylmethyl)-succinic acid diethyl ester (190 mg, 0.56 mmol) and
2,2,2-trifluoroethylamine (45 pL, 0.56 mmol) were reacted in a manner analogous to
the preparation of [4-bromo-3,6,7,8,9,10-hexahydro-8-0x0-9:(2,2,2-trifluoroethyl)-
2,3,9-triaza-(S)-cyclohepta[elinden-7-yl]acetic acid methyl ester. Title compound
was obtained as amber residue in 76% yield. MS m/e (M+H)'=370.1.

15 '

Intermediate 160

{4-Methyi-3,6,7,8,9,10-hexahydro-8-ox0-9-(2, 2, 2-triflucroethyl)-2,3,9-triaza-
20 (S)-cycloheptafe]inden-7-yi]acetic acid. [4—Methyl-3,6,7,8,9,10-hexahydro-8-oxo—9-
(2,2,2-triﬂuoroethyl)—2,3,9-triaza—{S)-cyclohcpta[e]iﬁden-?-yl]acetic acid methy!
ester (250 mg, 0.58 mmol) was reacted in a manner analogous to the preparation of
[4-Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(S)-



25 dried (magnesium sulfate), filtered and concentrated to dryness. Title
conpound was obtained as anber residue in 74%vyield. Ms me (MH 431.9,
433.9. 123 Internediate 152 N, NBr 1 F O Fes( NF v ON[4-Bronp-3, 6,
7, 8, 9,10-h exahydro-8-0x0-9-(2, 2, 2-triJluoroethyl)-2, 3, 9-tri aza- 5
(S)-cycl ohept al eJi nden-7 yl Jacetic acid.

[ 4- Bronp- 3, 6, 7, 8,9, 10- hexahydr o- 8- oxo- 9-
(2,2,2-trifluoroethyl)-2,3,9-tri aza-(S)-cy1817ohept a[e]inden-7-yljacetic acid
met hyl ester (250 ng, 0.58 nmmmol) was reacted in a manner anal ogous to the
Fr eparati On( of cycloheptha{e]inden-'?-yll])-acgtic acid.3Tige ;onslpogung (\)wars] obtaiﬁegaswkzlit% soéid in

4- Br ono- 9- ( 2, 2-.dj nmet.hyl - pr op -8-0x0-3,6,7, 8,9, 10- hexahydro-2, 3,9-tri aza-
(S)- cycl ohept an%%ﬂgnhﬁoﬁ}ﬁ’] éﬁ‘ "llﬁzfci d. Title conmpound was obtai ned as
light yellow 10 solid in quantitative yield. MS me (MH-= 417.9, 419.09.
Internediate 153 H NN 1 O N O O 15 [4-Methyl-9-(2, 2-di net hyl

propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydr o- 2 Infempediatg I615_ ( S) - cycl ohept a[ eJi nden- 7
yl]-acetic acid nmethyl ester. [4-Bronp-9-(2
di et hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexalnydr ,3,9-triaza-(S)-cycl oheptale
]inden- 7-yl]-acetic acid nethyl ester 0.26 mml ) was dissolved in
N, N-

[(5)-9-(2, 2-Dimethyl-propyl)-4-isopropenyl-8-oxo-3,6,7,8,9, 10-hexahydro-
2,3,9-triaza-cycloheptfefinden-7-yl]-acetic acid methyl ester. [4-Bromo-9-(2,2-
dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyclohepta[e]inden-

10 7-ylj-acetic acid methyl ester (100 mg, 0.24 mmol) was dissolved in 2-propanol (1.0
mL). Nitrogen gas was bubbled through the mixture for 5 minutes. Triethylamine
(60 L, 0.43 mmol) was added to the mixture followed by [1,1°-
bis(diphenylphosphino)ferrocene]paliadium(Il) chloride (19 mg, 0.02 mmol) and
potassium 2-propenyltrifluoroborate (41 mg, 0.28 mmol). Reaction vessel was

15 flushed with nitrogen gas and then sealed. Reaction was subjected to microwave
heating at 150°C for 30 minutes. Silica gel chromatography (ethyl] acetate-hexanes)
afforded the title compound as amber solid in 73% yield. MS m/e (M+H)'=384.4.

Intermediate 162

20

[(5)-9-(2,2-Dimethyl-propyl)-4-isopropyl-8-0x0-3,6,7,8,9, 10-hexahydro-
2,3,9-triaza-cycloheptfe]inden-7-yl]-acetic acid methyl ester. [(S)-9-(2,2-Dimethyl-



di rethyl formam de (1.0 nlL). N trogen gas was bubbled through the m xture
for 5 20 mnutes. Tetrakis(tri phenyl phosphi ne)pal |l adium(0) (6.0 ng, 0.01
nol ) was added to the m xture followed by tetranethyltin (100 L, 0.72
mol ). Reaction vessel was flushed with nitrogen gas and then seal ed.
Reaction was subjected to m crowave heating at 175C for 35 m nutes.

M xture was diluted with ethyl acetate. terial was washed successively
with water and brine. Silica gel chromat (’\)/g‘lzgphy (ethyl 124

acet at e- hexanes) afforded the title conpound as white solid in 83%yield.
MS me (MH)' %@ﬂ)ﬂ-wéﬁbﬁh?ﬁﬂbﬁ-@ 615819, lﬁlheﬂahﬂiroﬁ gitn&a-cyclohept[e]mden—

[ 4- Met hyl - 9- (2, 2- dI et hyl, si,qrs 0xo- 3, .6 9, 10- hexahydr o- 2 3t9
triaza-(9S)- cycla &f(“e‘;‘l‘i‘ﬁllﬁ’éﬁ’yge ﬁl%dé&loc?sa‘ﬁnﬁh was dissolved in a mixture 0

[4-Met hyl - 9- (2, g ldﬁ@ﬁ&){kﬂﬁﬁ%ﬁ)ﬂmthanol (5.0 mL). A catalytic amount of 10% palladium
8-o0x0-3,6, 7, 8,9, 10- hexahydr o-2, 3 9-tri aza- cycl ohept a[ e] i nden-7-yl ] -acet
ic acid 10 net hync%,@%wa{amew 8 DHX QVQSSEWMﬁ“PMﬁWF'B?uran

(2.0 rTL) t hanp, vater
(2.0 nilL) a% t hen afl tgvllgilnﬁb ydr omﬁ%gthgﬁr ate @&Lwﬁﬁ%&@éﬁ%mﬁeac&l on
was war ned to 5b@rapixturewes ﬁﬁwasﬂlthﬂrﬁlngiefvmscgm@nmmdrmass ufiglenas cool ed

to roomtenpera PLAE Xty by

rot o-vap. Remai Ir:n r&% queo%&%ggl%gﬁa? Wa%'%mye? IIA& 3 @ﬁe@ neg rgal i zed
with I'N hydrochloric acid (500 RL). M xture was extracted twice with ethyl
acetate. Organics were dried MySO4, filtered and then concentrated to
dryness Title conpound was obtained as pAbt&us045f i n 95% y| eld. M5 me

(MH' = 342. 2.

10

[(S)-9-(2,2-Dimethyl-propyl)-4-isopropyl-8-0x0-3,6,7,8,9, 10-hexahydro-
2,3,9-triaza-cyclohept{e]inden-7-yl]acetic acid. [(8)-9-(2,2-Dimethyl-propyl)-4-
isopropyl-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-cyclohept[e]inden-7-y]-acetic

15  acid methyl ester (90 mg, 0.23 mmol) was reacted in a manner analogous to the
preparation of [4-Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-
2,3,9-triaza-(S)-cycloheptafe]inden-7-yl]-acetic acid. Title compound was obtained
as white solid in 92% yield. MS m/e (M-H)=370.3.

20 Intermediate 164




20 Internediate 155 N-NH OO0 a -~ 0O 125
2-(S)-(4-Acet oxynet hyl - 7-net hyl -1 H i ndazol -5 yl net hyl )-succinic acid

di et hyl ester.

2-(S)-(4-Acet oxynet hyl - 7- br ono- 1H-i ndazol - 5-yl net hyl ) -succinic acid

di ethyl ester (350 ng, 0.77 mml) and tetranethyltin (150 L, 1.1 nmol) were
reacted in a manner anal ogous to the prepq&gtion of

[ 4-Met hyl -9- (2, 2-di nethyl 5

propyl)-8-oxo-3,6,7,8,9,10-hexahydro-2, 3,9-triaza-(S)-cycl ohepta[e]inden-7-
yl]- acetic acid et Mfsaﬁ%b@fyl-.?'&?wﬂlwmjwd 8- DT, AP o&@et@a)-.e.wel | ow

lidin 68% yield diate 156 N-NH oL~
10 00 (9)-di molrTF- (S phetleyer: n@aqemﬁ@mWe»{t%f Becron-36.1 810

yl) met hyl) succi Rédalydro-8-o0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-

2- (S) - (2- Acet oxyret hyl - 4- ani no- 5- net hyl - 3- et hyl - benzyl ) - "succinic acid

di et hyl ester (ZW%“@“’EQ'YM#%&%}@WPBGH@ BOtt”ﬁémE Pt e conpound in a
manner anal ogou zol -

15 yl et hyl ;)ﬂsugzo?ﬁ:})ﬁét?ggﬁfgﬁ&%{eQH%g,gi;l é’f'(‘@waé'gr’. a tai n% dug%

of f-whi te sol i dtheprepassioy pEI(8)-9-132Himethyl- mpﬂk&n@prqmﬁf&m &63,81951;)- N- NH
Br Cl | hexahydro-2,3,9-triaza-cyclohept{e}inden-7-yl]-acetic acid methyl ester. Title
compound was obtained as amber oil in 71% yield. MS m/e (M-H)'= 394.1.

10 Intermediate 165

[4-Isopropyl-3,6,7,8,9,10-hexahydro-8-oxo-9-(2, 2, 2-triflucroethyl)-2,3,9-
triaza-(§)-cycloheptafe]inden-7-yl]acetic acid methyl ester. [4-Isopropenyl-
15 3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza~(S)-
cycloheptafe]inden-7-ylJacetic acid methyl ester (150 mg, 0.38 mmol) was reacted in
a manner analogous to the preparation of [(§)-9-(2,2-Dimethyl-propyl}-4-isopropyl-
8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-cyclohept[e]inden-7-yl]J-acetic acid methyl
ester. Title compound was obtained as white solid in 73% yield. MS m/e (M+H)'=
20 398.2.

Intermediate 166




O-1 OO0 O 20 (S)-dinethyl2-((7-methyl-4-(chloronethyl)-1Hindazol-5

yl ) met hyl ) succi nate. (S)-dinethyl 2-((7-nethyl-4-(hydroxynethyl)- |

H i ndazol - 5-yl ) net hyl ) succinate (180 ng, 0.56 mml) was dissolved in

di chl oronet hane (4.0 nmL). 2M Thionyl <chloride in dichloronethane (4.0 ni,
8.0 mvl) was added to the m xture. Reaction stirred at roomtenperature
for 2.5 hours. Mxture was concentrated. Residue was 126 treated with

tol uene and then concentrated by rot o-vap.13ﬂesi due was dissolved in

di chl oronet hane and then concentrated to dryness Title conpound was

obt ai ned as anber S -Isd# % &bdo-hbﬁm«iw 2,2 Jo anyinggraredi at e
159 H N, N | PJ N e%moﬁw-lvemyl gf Sgﬂ roRhylpL SI9Te

exahydr o- 8- oxo- Q"‘(ZQ (S)chc@hﬁﬁ”i’[%"”d@?a'@y?ﬁﬂ”fﬂ?d E‘I%P@PFWG'j'sgw'

S | ohept ! -7-
515) (4 cnt o Onp I 7 T8 ety et AP EE Sy yshepaldinden T,

di ethyl ester (xﬁwggw@nsﬁ!ymr)(lmg, 02252mmo!)rwa$|rmwden Ayaandragalogds| LL,

0. 56 I

of [4-bromb- 3 6, GeEaalch & (PG 202 Qa5 boyh R £E 7B 1S

2,3,9-tri aza- (Sﬁe@zdreﬁeﬁp?-aiaa«?{wbhemEhMHeﬁwu@ﬁcrae:tihglhtlmnmouncﬂ' itle
ggrmound was oRhebiatledss G MAle S Y80 yied ORI Fr-r) B 280 g, (MHH) += 370. 1.

Intermediate 167

10

[4-Isopropyl-3,6,7,8,9,10-hexahydro-8-ox0-9-(2,2, 2-trifluoroethyl)-2,3,9-
triaza-(§5)-cycloheptafe]inden-7-yl]acetic acid. [4-Isopropyl-3,6,7,8,9,10-hexahydro-
8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[ e]inden-7-yl]Jacetic acid

15 methyl ester (105 mg, 0.26 mmol) was reacted in a manner analogous to the
preparation of [4-Bromo-9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-
2,3,9-triaza-(S)-cyclohepta[elinden-7-y!]-acetic acid. Title compound was obtained
as white solid in 99% yield. MS m/e (M-H)'=382.2.

20 ' Intermediate 168
H




Internediate 160 H 10H F Fes! F O [4-Methyl-3, 6, 7, 8,

9, 10- hexahydr o- 8-0x0-9-(2, 2, 2- trjuoroethyl)-2, 3, 9-triaza 20

(S)-cycl ohept a[ e]i nden-7-yl Jacetic aci d.

[ 4- Met hyl -3, 6,7, 8,9, 10- hexahydr o- 8- oxo- 9-
(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cycloheptale]inden-7-yl]acetic acid
nmet hyl ester (250 ng, 0.58 mmol) was reacted in a nanner anal ogous to the
preparation of 131

[ 4- Brono- 9- ( 2, 2- di net hyl - propyl ) - 8- oxo0-3, 6, 7, 8, 9, 10- hexahydro-2, 3,9-tri aza-

(S) 127 cycl ohept a[ﬁ]—EMﬂéﬁd?&Mo%‘cﬁ aﬁo@rdxw-(flzdzu?wm.ms:ﬁmaal ned
as white solid in 97%?21/eld ntermed)ate 161 tN O

5 0 [(S) -9-(2, (Fepsiaher FJ"fﬂeBﬂerlﬁaf-‘ﬂﬂq %%‘F’ﬁ‘b@lrffﬂer gloBromp-3,6,7,89,1¢
9, 10- hexahydr o- h&aﬁycﬁo-@fdx%@&%m%&t% R9 8 ridza)(S)-<FAGhep G Afiiden 7L Ny

ester. [4-Brono-
di net hyl - pr opyI yu@eww@msthyl Stey (159t 03 fyrimol) 2nd tegracthyltin £2Q03)L, dyinoieBpt af e

| "2 propancl . (105 el haliit MR 55 e bt hafBin B 81 B b 721 07 s

m nutes. Triet hmbﬁyﬂ—ﬂenctﬁﬁQ-d:xo-mSﬂ,’f Nbhexalwairo-2cicks diaze-cydiehept{ glindea-7tvd)-| oned

by [1,1' - bis(d hlnoﬁi rrocene aII ﬁ‘a rid ny,
0.02 mml ) and a‘%g?gégﬁﬁﬁ‘ygesﬁ?b étﬁefl" ?so?}’g?’ﬂ?‘g&(c%r orﬁsggum)_
Reacti on vessel yiglds M$Snifd Q4HET=884.D. ni trogen gas and then seal ed. Reaction
was subjected to mcrowave heating at 150C for 30 mnutes. Silica gel

chromat ography (ethyl acetate-hexanes) afforded the title conpound as
anber sollddn 73%vyield. M5 me (MH)' Antermadlate 162 H
Intermedlatel

[4-Ethyl-3,6,7,8,9, 10-hexahydro-8-ox0-9-(2,2, 2-trifluoroethyl)-2, 3,9-triaza-
(5)-cycloheptafe]inden-7-yllacetic acid. [4-Ethyl-3,6,7,8,9,10-hexahydro-8-0x0-9-
15 (2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e Jinden-7-ylJacetic acid methyl
ester (105 mg, 0.26 mmol) was reacted in a manner analogous to the preparation of
{4-Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cyclohepta[elinden-7-yi]-acetic acid. Title compound was obtained as white solid in
73% yield. MS m/e {M-H)= 368.3.

20

Intermediate 170




N1 .NO N20 O [(S)-9-(2, 2-D nethylpropyl)-4-isopropyl -8-o0ox0-3, 6, 7,

8, 9, 10-hexahydro- 2,3,9-triaza-cyclohept[e]inden-7-yl]-acetic acid nethyl
ester. [(S)-9-(2,2-Dinethyl 128

propyl ) -4-isopropenyl - 8-oxo- 3, 6, 7, 8,9, 10- hexahydro- 2, 3,9-tri aza-cycl ohept[ e
]inden- 7-yl]-acetic acid nethyl ester (100 ng, 0.26 mmol) was dissolved in
a mxture of ethyl acetate (5.0 nL) and nethanol (5.0 nL). A catalytic
amount of 10% pal | adium on carbon was addéd to the m xture. Reaction
vessel was placed on a Parr apparatus 5 and charged with 50 psi of hydrogen

gas. Reaction shook gfs). amb@r@s ﬁzefh?f8—$xo-bW89%’szhﬁ 3biltered
and the filtrate was concentrated dryness. Ti tle vvas obt ai ned

as brown resi dué ’W‘@’d‘?@@ﬂ@f’ﬂde’?@y‘ﬁnﬂéﬂ(ﬂmﬁ'ﬂ&%%ﬂs (S)- dmﬂiﬁéér(é't-bwm H

NN 1 0 NOH
[(S)-9-(2,2-Di rré‘g'd‘g‘ifl"%‘em Dyl f-pdazol S ylmethylsuceinate (830 mg, 1,6 pgnql) wag dissolved

2,3, 9-tri aza- cyd ¥etapitfi ](ﬁndéanaysu}raca’omtea(éﬁ@mgAlmmol)was addedto the
[(S)-9-(2, 2- 0

| sopr opyi - - Sxo DR SISy Ginnometvbeyslopropane (100 1 81 ome, PETREH 7-y1
-acetic 15 aci dhaaiéch(plre@.ﬁ&@ﬂ lﬁaﬂﬁavl&gstuﬁxg?ﬁr IS BlohrsWABix fiBisSsboied terdsaNNer
anal ogous to th e ar%on of

[ 4- Br omp- 9- ( 2, 2° Q5 s filteprd, Filtrgfe jag copcspirated by fotn-yap. Residue
2, 3, 9-tri aza- ( Sivas yiskoWih aakduRdoldent! (16 REFhhdCacehié shid 1 il PRMReWE was

obt ai ned
heated to reflux and held with stirring for 18 hours. . Mixtiire was concentrated by
10 roto-vap. Silica gel chromatography (ethyl acetate-hexanes) afforded the title
compound as tan solid in 64% yield. MS m/e (M-+H)*= 406.0, 408.0.

Intermediate 171

15

((S)-4-Bromo-9-cyclopropylmethyi-8-0x0-3,6,7, 8,. 9, 10-hexahydro-2,3,9-
triaza-cyclohept{e]inden-7-yi)-acetic acid. ((S)-4-Bromo-9-cyclopropylmethyl-3-
o0xo-3,6,7,8,9,10-hexahydro-2,3,9-triaza-cyclohept[e]inden-7-yl)-acetic acid methyl
ester (290 mg, 0.71 mmol) was reacted in a manner analogous to the preparation of

20 [4-Bromo-9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cycloheptafe]inden-7-yl]-acetic acid. Title compound was obtained as yeliow solid
in 96% yield. MS m/e (M-H)=1390.0, 392.0.

25



as white solid in 92%yield. MS me (MH - 370.3. 20 Internediate 164 H
NN FON FFOO129 [4-1sopropenyl-3,

6, 7, 8,9, 10- hexahydr o- 8- 0x0-9-(2, 2,2-trii luoroethyl)-2,3,9

triaza-(S)-cycl ohepta[e]inden-7ylJacetic acid nethyl ester.
[4-Brono-3,6,7,8,9, 10-

hexahydro- 8- ox0-9-(2, 2, 2-trifluoroethyl)-2, 3, 9-triaza-(S)-cycloheptale]inde
n-7- yl]acetic acid nethyl ester (400 ny, 13392 mol ) and potassium2 5
propenyltrifluoroborate (165 ng, 1.1 mmol) were reacted in a manner

anal ogous to the preparation Intermediate 172

of ((S)-9-(2, 2-Di net hyl - propyl ) - 4-i sopr openyl - 8- oxo- 3, 6, 7, 8, 9, 10-
hexahydro-2, 3, 9-tri aza-cycl ohept [ e] i nden- q- yI Bracetic acid nmethyl ester.
Title corrpound was obt ai ned as anber oP“f W{71% yield. M5 me (MH)=
394.1. 10 Internediate 165 tN F F~/ F » [ 4-1sopropyl -3, 6, 7, 8,

9, 10- h exahydro-8-0x0-9-(2, 2, 2-trjuoroet}fFK) - 9-

triaza-(S)-cycl ohepta[eldinden-7 yljaceticiaci
15 3,6,7,8,9, 1 ~N _
0- hexahydro 8- 0x0-9-(2, 2, 2- trlfluoroéthyl) ¢, 3,9-t91 aza-(9)-

cycl ohept a[ e] i nden- 7- yl]acetlc acid nethyl ester (150 ng, 0.38 mmol) was
reacted in a manner anal ogous to the preparation of

[(S)- 9(22D|rrethy ropyl, - .

B oxo- 3. 6. 7. 8. 0. 10° HOSAS-CPaorR i) e SHap ek eelneie: 3Pt

acid nethyl 5 cyclohept[e] inden-7-yl]-acetic acid methyl ester. (S)-dimethy! 2-((7-bromo-4- _
(cbloromethyl)—'lH-indazo]—S-yl)nfethyl)succihate .(400 mg, 0.9-9.mmol) and 2-
methoxyethylamine were reacted in a manner analogous to the preparation of ((S)-4-
Bromo-9-cyclopropyimethyl-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-
cyclohept[e]inden-7-yl}-acetic acid methyl ester. Title compound was obtained as
10 tansolid in 66% yield. MS m/e (M-H)= 408.1, 410.0.

et h§/| ester. [4-1sopropenyl

Intermediate 173

15 [(§)-4-Bromo-9-(2-methoxy-ethyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-
cyclohept{e]inden-7-yl]-acetic acid. [(8)-4-Bromo-9-(2-methoxy-ethyl)-8-oxo-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-cyclohept{e]inden-7-yl]-acetic acid methyl ester
(265 mg, 0.65 mmol) was reacted in a manner analogous to the preparation of [4-
Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-

20  cyclohepta[e]inden-7-yl]-acetic acid. Title compound was obtained as tan solid in
89% yield. MS m/e (M-Hy=394.1, 396.0.



ester. Title conpound was obtained as white solid in 73%yield. M5 nie
(MtH)+= 20 398.2. Internediate 166 | FF O tOH 130 [4 -Isopropenyl-3, 6,
7, 8, 9,10-hexahydro-8-0x0-9-(2, 2, 2-trii | uoroethyl)-2, 3, 9
triaza-(S)-cycl ohepta[edinden-7 yl]acetic acid.

[ 4- 1 sopropenyl -3,6,7,8,9, 10-

hexahydr o- 8- 0x0-9-(2, 2, 2-trifluoroethyl)- % § 9-triaza-(S)-cycloheptafe]inde
n-7- yl]acetic acid nethyl ester (100 ny, §425 nol ) was reacted in a
manner anal ogous 5 to the preparation of

[ 4- Bhrmo- 9- (2, 2- di met hyl - propyl ) - 8- oxo1irdermedia& £7410-

hexahydro- 2, 3,9-tri aza-(S)-cycl ohepta[e]inden-7-yl]-acetic acid. Title
compound was obtained as off-white solidyin 98% yield. MS me (MHy=

380.2. Internediate 167 tN F F~/ 10 Fsopropyl-3, 6, 7, 8,
9, 10- hexahydr o- 8- 0x0-9- (2, 2, 2-trfuoro hyl);,, 3, 9-
ac

iriaza-(S)-cycl ohepta[e]inden-7 yl]acetic
[ 4-1sopropyl -3, 6,7,8,9, 10- hexahydr o-
8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]ace

tic acid 15 methyl eﬁl(@cvhfal%g”m-z%&@ame)s\mambﬁmezdmﬁemm@mer

anal ogous to the reparati

of [ 4- Br ono- 98 ( 21 lzimn was fisyolvedyin ynteydrous pgiding (190mL), and exaled/ierlo’C
2,0, L 22 ol gl Puind o heaShtay Ridys U3 55 PN 1.
168 H NN 1 over®min. 5Smin later the resultmg slurry was stirred over night at room
temperature. Partial of the solvent was.removed on-.rotéry vacuum. The residue was
partitioned between sahuato& ammonium chioride (200mL) and EtOAc(200mL.).
10 After separation, the organic layer was washed with brine (50mL), dried over
MgS0y4, concentrated on rotary vacuum, and purified on flash chromatography
eluting with 25~75% EtQAc/Hexanes (1400mL) to afford the expected product as a
white solid(21.4g, 93% yield) ; '"H NMR (400 MHz, CDCl3) 6ppm 1.29 (s, 9 H),
6.63 (dd, /~8.06, 2.01 Hz, 1 H), 7.76 (q, /=8.14 Hz, 1 H),7.85 (s, 1 H}, 8.09 (dd,
15  J=8.06, 1.76 Hz, 1 H); Mass spec. 197.15 (MH"), Calc, for C;gH3FN20196.1

Intermediate 175
> A
N N F
, -~
IS
OHC

20 N-(6-Fluoro-3-formylpyridin-2-yl)pivalamide. N-(6-fluoropyridin-2-
yl)pivalamide(1.67g, 8.5mmol) was dissolved in THF(15mL) at room temperature,
and the colorless solution was cooled to -78 °C, followed by dropwise addition of t-
BuLi (10.3mL, 1.7M in heptane, 17.4 mmol) under nitrogen gas over 10min. The
resulting yellow solution was continued stirring at -78 °C for 3 hr, followed by

25  dropwise addition of DMF(2.0 mL, 25.5 mmol) over 5 min. The light yeliow
solution was stirred for additional 30 min at -78 °C. Thus the mixture was quenched
with saturated NH4Cl (30 mL), partitioned between H,O/EtOAc (100mE/100mL).
After separation, the organic phase was washed with brine(30 mL), dried over



Fes! NF O1, /~ 131 [4-Ethyl-3, 6, 7, 8, 9,10-hexahydro-8-o0x0-9-(2, 2,
2-trii | uoroethyl)-2, 3, 9-triaza (S)-cycl oheptaledinden-7 ylJacetic acid
nmet hyl ester. [4-Brono-3,6,7,8,9, 10-

hexahydr o- 8- 0x0-9-(2, 2, 2-trifluoroethyl)-2,3,9-triaza-(S)-cycl oheptale]inde
n-7- yl]acetic acid nethyl ester (150 ng, 0.35 mml) and tetraethyltin (200
L, 1.0 mol) 5 were reacted in a nmanner a(r}gl ogous to the preparation of
[(S)-9-(2, 2-Di methyl - propyl)-4-net hyl - 8- d¥6- 3, 6, 7, 8, 9,

| 0- hexahydro-2, 3,9-tri aza-cycl ohept[e]inden-7-ylj- acetic acid nethyl

ester. Title coigidconaentairdannedryamcnimand podified @sBashichronfatcd@dphyyi el d. M5
me (MH) += 384.2.. 10. e iate, 169 N- 1 _F OF~/ NF

[4-Ethyl -3, 6, 7, §,E’§‘F'g I’O‘“%&‘%gt@@%&‘éﬁi%‘ﬂﬁ ‘2—@]“1&%8@9%‘??’9%‘1’53?3 a
9-triaza- (S)- cysiitebelisei48shis ko yiéld) Jaesaht fecaerdll starting material(622mg); 'H

[4-Ethyl-3,6,7, 8,9, 10- hexahydr o- 8- oxo-9 15
(2,2, 2-trifluor DRMR{A00.MHz, GDER) dpem (185 -dy30 (s, 8[12)(6.rloh 3748y 18 X dar 2¢ aci d

L 3%, (0G0 B a0 ClATBS ot epons (o e

3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(S)- cycloheptal[e]inden-7-yl]-acetic
acid. Title conpound was obtained as | li8 Iin 73%yield. M5 mMe
(MH'= 368.3. 20 Internediate 170 mwﬂ%d&%”%

|
xn
Boc” OH
10 tert-butyl 4-(1-(6-Fluoro-2-pivalamidopyridin-3-yl)- I-hydroxy-3-methoxy-3- -

oxopropan-2-yl)piperidine-1-carboxylate. To diisopropylamine(0.47mL., 3.35 mmol)
in anhydrous THF (10mL) was dropwise added n-BuLi(2.5 M in heptane, 1.4 mL,
3.48mmol) at -78 ° C under N; over 10 min. 15 min later, tert-butyl 4-(2-methoxy-2-
oxoethyl)piperidine-1-carboxylate(861 mg, 3.35 mmol) in THF(10mL) was dropwise

15 added at-78 °C over 10 min. The resulting mixture was stirred for 45 min. At the
same time, N-(6-fluoro-3-formylpyridin-2-yl)pivalamide(500mg, 2.23 mmol), was
dissolved in anhydrous THF (10mL) in another oven dried round bottom flask, and
dropwise added to NaH(60% in mineral oil, 93.7mg, 2.34 mmol) in THF(10 mL) at
°C. The resulting yellow suspension was stirred at 0 ° C under N; for 1 hr, which

20 then was transferred to the above anion solution at -78 © C through a syringe over 10
min. The resulting suspension was continued stirring at -78 ° C for 1hr. Quenched
with saturated NH4CI(50 mL), extracted with EtOAc (2x100mL). The combined
organic layers were washed with brine(30 mL), dried on MgSQOy, concentrated on
rotary vacuum and purified on flash chromatography column eluting with 20~75%

25  EtOAc/hexanes(1000mL), 75~100% EtOAc/hexanes (600mL) to afford the expected
inseparable stereo isomer mixture, as a white product(536 mg, 50% yield), plus
recovered starting material, N-(6-fluoro-3-formylpyridin-2-yl)pivalamide (140mg);
Mass spec. 482.23 (MH"), Calc. for CaqH3sFN1O5 481.26



uBr ' - "1/0 0 132 ((S)-4

Br onp- 9- cycl opr opyl net hyl - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro-2, 3,9

triaza-cycl ohept[edinden-7 yl)-acetic acid nethyl ester. (S)-dinethyl
2-((7-brono-4- (chloronethyl)-1Hindazol -5-yl) et hyl)succinate (630 ng, 1.6
mmol ) was dissolved in acetonitrile (5 nL). Potassium carbonate (560 nyg,
4.1 mmol ) was added to the 5 m xture foll owgd by (am nonet hyl ) cycl opr opane
(700 p.L, 8.1 mmol). Mxture was heated 130 ef l ux and hel d with stirring
for 1.5 hours. Mxture was cooled to room tenperature. M xture was
filtered. Filtrate was concentrated byntéie@iatec¥7 Resi due was di ssolved in
a mxture of toluene (10 nL) and acetic acid (1 nL). Mxture was heated to
reflux and held with stirring for 18 hours. erture was concentrated by 10
roto-vap. Silica gel chromatography (ethy ot Bt -hexanes) af forded the
title conpound as tan solid in 64%yie (MtH) ' - 406. 0, 408.0.
Internmediate 171 HBr N.N1 O N OH {0
((S)-4-Bronp-9-cycl opr opyl net hyl - 8¢8%8-3+ 6,7, 8,9, 10-hexahydro-2, 3, 9-
triaza-cycl ohepi [eJinden-7 yl)-acetic acid.

((S)-4-Brono-9-cycl opropyl net hyl -8- oxo-3,6,7,8,09,

10- hexahydro-2, 3, 9- t;P%mro- Cglogrh t4[ y?) ;I’ Q-fj enhtZyr):{du)z-;’%’%Bun% hggrl'oghlgftbp y'Il'he

5  mixture of tert-butyl 4-(1-(6-fluoro-2-pivalamidopyridin-3-yl)-1-hydroxy-3-

methoxy-3-oxopropan-2-yl)piperidine-1-carboxylate (238 mg, 0.494mmol) , and
concentrated HCI(ImL) in MeOH (1mL) and HzO(ImL) was refluxed under N, over
night. The solvents were removed on rotary vacuum, the residue, as a yellow solid,
was triturated with cold EtOH (2x3mL), filtrated and dried under vacuum to afford an

10 expected product, a yellow solid(139 mg, 99% yield); 'H NMR (400 MHz, MeOD) &
ppm 1.27 (s, 1 H), 1.83 - 1.95 (Iﬁ, 2H),2.13(d, /~14.10 Hz, 2 H) ,3.06 - 3.18 (m, 3
H), 3.49 (d, /=12.84 Hz, 2 H), 6.47 (d, /=8.81 Hz, 1 H}, 7.69 (s, 1 H),7.85 (d, J/=9.06
Hz, 1 H); Mass spec. 248,13 (MH"), Calc. for C;3H14FN3O 247.11

15 Intermediate 178
HoN D,F
Br

2-Bromo-5-fluorobenzenamine. To a solution of 1-bromo-4-fluoro-2-

nitrobenzene (5.0g, 22.7 mmol) in HOAc/EtOH (20mL/20mL) was added iron

20 powder in one portion at room temperature. The mixture was bubbled with N, for
5min, and then refluxed for 2 hrs. Partial of the solvents were removed on rotary
vacuum, then the residue was partitioned between aqueous NaOH (10N, 200mL) and
Et;0 (200mL). Afier separation, the organic phase was washed with H,O(50 mL),
brine (50 mL), dried on MgSOy, and concentrated on rotary vacuum to afford the

25  expected product, as an light tan oil (quantitative yield), which was pure enough to be
used in next step without further purification; 'H NMR (400 MHz, CDCly) &ppm



ester (290 ng, 0.71 mmol ) was reacted in a manner anal ogous to the
preparation of 20

[ 4- Br onp- 9- ( 2, 2-di net hyl - propyl ) - 8- oxo-3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-
(S)- cyclohepta[e]inden-7-yl]-acetic acid. Title conpound was obtai ned as
yellow solid in 96%yield. MS mMe (MH'= 390.0, 392.0. 25 133
Internediate 172 HBr NN1 O O0~~/HO O

[ (S)-4-Brono-9-(2-net hoxy-ethyl)-8-o0xo-3, 87 7, 8, 9, 10- hexahydro-2, 3,
O-triaza- 5 cyclohept[edinden-7 yl]-acetic acid nmethyl ester. (S)-dinethyl
2- ((7-brono-4-  aablgrameshvied; J48.44)d37 iz, DHy .44 @IIHIDROCLOOREE HRGB 1D,

0. 99 mol and 2- hoxyet hyl am ne were reacted.in a nanner_anal ogous to
the prep ) and i DR 513 12, 1 1) Miass spec. 185 55 (MY, akc. for CotlsBrEN 13896

Br ono- 9- cycl opr opyl et hyl - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro-2, 3,9-tri aza-
cycl ohept[e]inden-7-yl)-acetic acid nmethyl ester. Title conmpound was
obtained as 10 tan solid in 66%yiel dintgamediate Y H) ' = 408. 1, 410.0.
Internediate 173 HBr NN 1 ~~0 N-~O'~OH O

ﬂY“
, N F
Ty
5 Br

N-(2-Bromo-5-fluorophenyl)pivalamide. Trimethylacetyl chloride (4.2mL,
34.1mL) was fast dropwise added to a solution of 2-bromo-5-flucrobenzenamine
(4.31g, 22.7mmol) in CHxCl; (50 mL) at room temperature, followed by the addition

10 of DIEA (7.9 mL, 45.4mmol). The resulting mixture was stirred at room temperature
for 2 hrs, and then partitioned between HC1 (1N, 200mL) and EtOAc(250mL). Afier
separation, the organic phase was washed with brine{50mL), dried on MgSQ,,
concentrated on rotary vacuum, and purified on flash chromatography eluting with
20~40% EtOAc/hexanes (1200mL) to afford the expected product, as a colorless

15 0il{6.07g, 98% yield); 'H NMR (400 MHz, CDCZ;)' dppm 1.33 (s, 9 H), 6.69 (ddd,
J=8.81, 7.55, 3.02 Hz, 1 H), 7.45 (dd, /=8.81, 5.79 Hz, 1 H), 8.04 (s, 1 H), 8.28 (dd,
J=11.08, 3.02 Hz, 1 H); Mass spec. 274.04 (MH"), Calc. for C,;H;3BrFNO 273.02

Intermediate 180

SIHD,F

20 OHC

N;(S-F!uoro-Zﬁrmylphenyypz‘valamide. N-(2-bromo-5-
fluorophenyl)pivalamide(2.4g, 8.75mmol)) was dissolved in THF(30mL) at room
temperature, and the colorless solution was cooled to -78 ° C, followed by fast

25  dropwise addition of t-BuLi (10.3mL, I.7M in heptane, 17.4 mmol) under N3 over
10min. The resulting yellow solution was continued stirring at -78 °C for 1 hr,
followed by dropwise addition of DMF(2.7 mL, 35.0 mmol) over 5 min. The light



15

[ (S)-4-Bronp-9-(2-nethoxy-ethyl)-8-o0x0-3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza
cycl ohept[edinden-7 yl]-acetic acid.

[ (S)-4-Brono-9-(2-net hoxy-ethyl)-8-oxo-

3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza-cycl ohept[e]inden-7-yl]-acetic acid

nmet hyl ester (265 ng, 0.65 mmol) was reacted in a nmanner anal ogous to the
preparation of [4- BronD-9-(2,2-dinethyl-pF@pyI)-8-oxo-3,6,7,8,9, 1

0- hexahydro-2, 3,9-triaza-(S) 20 cycloheptale]inden-7-yi]-acetic acid. Title

conmpound was obtyailmdoiaﬁodmsﬁ%aebriaadm&%fwbﬁﬁ&-wsdﬂmmé Melixfured9ds 1,
396.0. 134 Internediate 174 Fuuorop)lridin-2
yl ) pi val ani de. @?ﬂ%@ﬂﬁ?ﬁfﬁ!ﬁaﬁd?’wﬁ’é’f('&he&tﬁctedBVIMW)s 150@).dThes ol ved i n

anhydrous pyr! dcdbhka Gk ong0das AbRd vifh Bl SRRV g, O P se

addi tion of trinethylacetyl chI oride (15.9 over 2mn. mn
| ater, the resulcPRaeraied pn SP%@%‘PW N&Pl’é*ﬁ@ﬂ onﬂgshchmm#tgmhx@m»mmre

Partial of tke I8 VRS t S
partitioned Eet \%gesf@ggt ur atég rgonl ulrfzy@ﬁ?%ﬁ é wg%‘ni and l(t:é(NgOOnlL)
10 After separ asolids(l.03ge53% yietd)c H NMR (408 MHz CIRE;)6 ppn B30 9(1-!30&189) dried

chr omat ogr aphy CSPOEE hebul-bh o rlec BRHAL iR By 10 BB D A,

expect ed producis, ag)all M(SIBHS’)CMhsé(sﬁéc mlaﬁﬁq‘ylcaﬂdror,c,;mmzﬁmp MHz,
CDA 3) 8ppm 1.29 (s, 9 H, 6.63 (dd, .1=8.06, 2.01 Hz, 1 H), 7.76 (q,
J=8.14 Hz, 1 H 785(sIH),809(dd 15T--806176Hz,1|—|) Mass
spec. 197. 150(M—I‘ ), Calc. for CuoHu3FNgekRGiate 191Nt ermedi ate 175 >1YN N F
OHC 20 N-(6-Fluoro-3 fornyl pyridin-2 yl)pivalamde. N (6-fluoropyridin-2
yl ) pi val am de(1.67g, 8.5mml) was dissolved in THF(1SnL) at room

t enperature, i

HN o]
MeQ O F

Bogc

tert-butyl 4-(1-(4-Fluoro-2-pivalamidophenyl)-1-hydroxy-3-methoxy-3-
oxopropan-2-yl)piperidine-1-carboxylate. The procedure was the same as the
15 synthesis of t-butyl 4-(1-(6-fluoro-2-pivalamidopyridin-3-yl)-1-hydroxy-3-methoxy-
3-oxopropan-2-yl} piperidine-1-carboxylate. The reaction gave an inseparable stereo
isomer mixture, tert-butyl 4-(1-(4-fluoro-2-pivalamidophenyl)-1-hydroxy-3-
methoxy-3-oxopropan-2-yl} piperidine-1-carboxylate. The crude compound was
used directly in the next step without further purification. Mass spec. 481.25(MH™),
20 Cale. for C;sH37FN,Og 480.26.

Intermediate 182

. H
0 N F
s
CIH.HN



and the colorless solution was cooled to -78 C, foll owed by dropw se
addition of t- BuLi (103nL, 1.7Min heptane, 17.4 mmol) under nitrogen gas
over 10mn. The resulting yellow solution was continued stirring at -78 C
for 3 hr, followed by 25 dropw se addition of DMF(2.0 nL, 25.5 nmol) over 5
mn. The light yellow solution was stirred for additional 30 mn at -78

C. Thus the m xture was quenched wth saturated NHACI (30 ni), partitioned
bet ween H2Q Et OAc (|1 OOMU OOmL). After sepdPation, the organi c phase was
washed with brine(30 nmL), dried over 135 MSO, concentrated on rotary

vacuum and purifi edzgmdbaspigeht ; MM I ioPide O TROS
Et CAc/ hexanes (1400 nlL) tro a lord&ﬁ}%’g@?fglg#ofu tﬁ@gisalﬂgg m«?{fgcedurc

sol i ds(343ny, 159§ thesamy as the gynthasis of b ByarpSdpipeadinthy) hef-maphehytidims2hl)- | H

NVR (400 MHz, P (s - 8.1 ; N 18 - 8.27
(m 25 H, 10919'%’ ?éd ng"g %"; e’%g%f%d é‘poae&cc.t’ 739%"%??) (m%r?‘?‘*"c%)%‘&“%“ﬁ*i?ﬁ FN202
224.1 | nt er nedhydrechldrizle)str Wikt silid) 4F theBH 84\yi€ld afier tvar stepsytH/NMR (400 MHz,
4-(1- (6-Fl uogo- i am yeidin- l) - 1-hydr = 3. et y-3- 0X opan- 2
J1) pi peri di nd-| g’%"gj}%g&ﬂ%fggﬁ*ggé?’r iﬁjfrz)ob‘glf@a#qﬁ%y@ﬁ@: YRR T IR
gn%dr o:;)s Tl FF7(§.B(D(fd,)f=?j\m34 ﬁgppm,ss@lsadmx_ nn-lzgm!,jrim l(&u, -8.56,/ 2T %ﬂ,ﬂ, Ili)lmsrrL,
.48mmol ) at - er . mn later, tert-buty
4- ( 2- et hoxy- 2- ?sokgé%ﬁ%@?%ﬁ@ﬂ@?’ﬁ?ﬁ@'ﬁ%ﬁ@%?4%?' 3.35 mol) in
THF(I OmL) was dropw se 15 added at -78 C over 10 min. The resulting mxture
was stirred for 45 mn. At the sanme tine, _
N- (6-f | uor o- 3-f or nyl pyri di n- 2-yl ) pi valerdiaso@dy, 2. 23 mol ), was .
di ssolved in anhydrous THE (1 Orl) in another oven dried round bottom fl ask,
and dropw se added to NaH(60% i n mi net#} ~93. 7ng, 2.34 mml) in THF(10
m.) at C. The resulting yeIIOM/suspenﬁéEfzygs stirred at 0 'C under N2
for I hr, which 20 then was transferred $o0 the above anion solution at -78

C through al®yringe over 10 nin. The re&tlting suspension was conti nued
stirring at -78 C for |hr. Quenched

{2-Amino-4-chlorophenyl)methanol. Methyl 2-amino-4-chlorobenzoate
(1.5g,8.08 mmol) in THF (15mL}) was dropwise added to the suspension of
LAH(429mg, 11.3 mmol) in THF (10mL) under Nj at ¢ ° C over 10 min. The
. 15 resulting mixture was stirred at room temperature for 2 hrs, then the reaction was
quenched at 0 ° C with saturated Na,SO; (50 mL), extracted with Et;O (2x70 mL).
The combined organic solutions were washed with brine (30 mL), dried on MgSO,,
and concentrated on rotary vacuum to afford the expected product as a white solid
(874 mg, 69% yield); "H NMR (400 MHz, MeOD) dppm 4.50 (s, 2 H), 6.58 (dd,
20  J=8.06,2.01 Hz, 1 H), 6.70 (d, /=2.01 Hz, 1 H), 7.01 (d, /=8.06 Hz, 1 H); Mass spec.
157.06 (MH™), Calc. for C;HsCINO 157.03.

Intermediate 184
H
:J\“,N cl
o
OH

N-(5-Chloro-2-(hydroxymethyl)phenyl)pivalamide. Trimethylacety! chioride
(0.72 ml,, 5.82 mmol) was fast dropwise added to (2-amino-4-

25



Wi th saturated NH4Cl (50 nl), extracted with Et OAc (2xlI OOrL). The conbi ned
organic | ayers were washed with brine(30 nL), dried on MgSO™, concentrated
on rotary vacuum and purified on flash chromatography colum eluting with
20- 75% 25 Et OAc/ hexanes(1000nL), 75100% Et OAc/ hexanes (600m.) to afford the
expected inseparable stereo isoner mxture, as a white product (536 ng, 50%
yield), plus recovered starting materi al

N- (6-fluoro-3-fornyl pyridin-2-yl)pival am 330(140ng) Mass spec. 482.23
(MH), Calc. for C24H36FN306 481.26 136 Internediate 177 H ONNF \ | /
OH. HN 7- Fl uor o- Bhl()nipbafyil)ﬁiemaﬂol}(SM ing 5. s6ab i CH Cly 20kt)a8 FHFYEHDCI por | de.
The 5 mxture g(f: ?ﬂ\;

4-(1-(6-fl uoro- ’p?’?é#’g B the additien of BIEA (344 mple 1 39 mmol). The resulting

met hoxy- 3- oxopr ﬁmaﬂreznaslshﬁed)wmdhﬂﬁ TheénahdRdhe wlis b&aﬁommﬂv&%&mie)d and
concentrated HCL in \é_hrrL) and H20(1m) was refluxed under N2 over
%%)aeﬁ

ni ght. The solv Cls(100mlg)y A figp saparation, ke %&m@mhasea@a yel | ow
solid, was §ri wﬁaeathvurﬁl@ (S0h, &Q‘&n(ﬁémlnd Edulod iRt RbnabnPidc g yoder

vacuumto afford_an 10 expected product, | ow sol 1d(139 ny, 99% yi el d);
'H NVR (400 MHz2ffopddis expecterhernde prodyes (1 34 /omg, wh@h%spmeeaou@tobe 13 (d,

oo, g g Mzl Sl o RO 247

248.13 (MH), Calc. for CL3HL14FN30 247.11 15 Int ermediate 178 HZNF Br | /
2- Brono- 5f | uor obenzenam ne. To a sol u}!tgp g rorm 4-f | uoro- 2-
nitrobenzene (5.0g, 22.7 mmol) in HOAC i‘z‘&uzom_) was added iron

H
>‘\'ru _Cl
I U
OHC

N-(5-Chloro-2-formylphenyl)pivalamide. Pyridiniumchlorochromate (1.67g,
7.77mmol) was added to N-(5-chloro-2-(hydroxymethyl) phenyl) pivalamide (1.34g,

5.55mmol) in CH,Cl; (100mL) at 0 °C. 5 min later, the reaction mixture was stirred

10

15 at room temperature for 3 hrs. Then it was passed through a thin silica gel pad with -
CH;Cl,(100mL), concentrated on rotary vacuum and purified on flash
chromatography eluting with 20~40% EtOAc/hexanes (800mL) to afford the
expected prodqct as a white solid(937mg, 70% yield). '"H NMR (400 MHz,
CHLOROFORM-D) éppm 1.28 - 1.34 (s, 9 H), 7.15 (dd, /=8.31, 2.01 Hz, 1 H), 7.53

20 -7.59(m, 1 H), 8.87(d, /=2.01 Hz, 1 H), 9.84 - 9.88 (m, 1 H), 11.42 (s, 1 H); Mass
spec. 240.07 (MH™), Calc. for C;,H;4CINO; 239.07.

Intermediate 186

X

HN
MeO. 0O ° Ccl

Boc”



20 powder in one portion at roomtenperature. The m xture was bubbled with
N2 for 5mn, and then refluxed for 2 hrs. Partial of the solvents were
renoved on rotary vacuum then the residue was partitioned between aqueous
NaOH (1 ON, 200nm) and Et20 (200nL). After separation, the organic phase
was washed with H20(50 nmL), brine (50 nL), dried on MpSO™, and
concentrated on rotary vacuumto afford the 25 expected product, as an
light tan oil (quantitative yield), which I¢hs pure enough to be wused in
next step wi thout fiuther purification; 'H NVR (400 MHz, CDC13) Jppm 137

4.15 (s, | H, 6.34 kﬁtcbut)ﬁfi’l 4’4-Ch?or37t ﬂ'lValarﬁadb;Bhenﬁ)—‘}ﬁzy(i}%dy 3-1:1&1;&913 2.90 Hz,
1 H, 7.31 (dd, J8.81, H%, spec.. 189. 94% 211 Caic. for
C6H5Br FN 188. 96040Hf‘§’ﬂﬁ€d’i')é’(’f§”f7§ I-Fﬂ eviping efmlzﬂ was the same as

f 1 uor ophenyl ) pi malsﬁmléi.?s of Tt Biﬁ?mtla@eﬁﬂﬂm-@?ﬁ@dlﬂﬁoﬁﬁxdm vl)- 13ﬂydr851§>3 was fast

dropwi se added to a solution o | uor obenzenam ne

22.7mol ) in Oﬂ@thl(-@@xﬁterﬁrZ-vBGmefléwaércamﬁlatef Jhpmsaorbgﬁqrﬁgi tgﬁm tion
10 of DI EA 5,
0 (5, o 4- (AT i i 1ALk By LRS-y, 00

t enperature en part bet ween (IN," 2
Et OAc(250nl). Mlpandln@é-pabaul@n stetelqeommgamnue pmwbltmm\&a%%@@lmﬂdﬁ aﬁer

on T lash chi omed SHFaS ap%@@i% hf SRR ERhg lef el BRI BB BRMEY | o

afford the expespeed9BnodMit), Gur. forchinCREOs 496.23.1 (6. 07g, 98%yield); 'H
NMR (400 MHz, CDC13) 8ppm 1.33 (s, 9 H), 6.69 (ddd, 7.55, 3.02 Hz, 1 H),
7.45 (dd, J8.81, 5.79 Hz, 1 H), 8.04 (s, 1 H, 8.28 (dd, J=11.08, 3.02 Hz,
| H); Mass B(pec 274.04 (MN, Calc. fDhiterfiedibttIB7FNO 273. 02 |Internedi ate
180 NF O

H
0 N Ct
T
CIH.HN

7.Chloro-3-(piperidin-4-yl)quinolin-2(1 H)-one hydrochloride. The procedure

was the same as the synthesis of 7-fluoro-3-(piperidin-4-yl)-1, 8-naphthyridin-2(1H)-

15 one. After reaction, partial of the solvent was removed on rotary vacuum, the
expected product came out from the solution, filtration and washing with EtOH to
gave a white solid (71% yield). 'H NMR (400 MHz, MeOD) &ppm 1.83 - 1.94 (m, 2
H), 2.14 (d, /~12.84 Hz, 2 H), 3.07 - 3.19 (mm, 3 H) ,3.48 (5, 1 H), 3.51 (4, /=3.02 Hz,
1 H), 7.18 - 7.23 (m, J=6.30, 4.34, 2.20, 2.01 Hz, 1 H),7.30 - 7.35 (m, 1 H), 7.59 -

20 7.65(m, 1 H), 7.74 - 7.78 (m, 1 H); Mass spec. 263.07 (MH"), Calc. for
C1aH,5CIN;O 262.09.

Intermediate 188

HZN; : :F
F

OH
25

(2-Amino-4,5-diflucrophenyl)methanol. 2-Amino-4,5?diﬂuorobenzdic acid
(5.37g, 31.0 mmol) in THF(50mL) was dropwise added to the suspension on LAH



20 OHC N-(S Fluoro-2 fornyl phenyl)pival am de. N-(2-brono-5-

fl uor ophenyl ) pi val am de(2.4g, 8. 75mmvl)) was dissolved in THF(3O1L) at room
tenperature, and the colorless solution was cooled to -78 C, followed by
fast 25 dropwi se addition of t-BuLi (10.3nm, 1.7Min heptane, 17.4 mmol)
under N2 over 10min. The resulting yellow solution was continued stirring
at -78 Cfor 1 hr, followed by dropw se ition of DMF(2.7 nL, 35.0 mmol)
over 5 min. The light 138 vyellow solution s stirred for additional 30
mn at -78 C. Thus the m xture was quenched with saturated NH4C1(30 nL),
extracted with ﬂ.m,@mlnﬁﬁﬂa)ﬂTﬂlﬁels mb)dtiromn tenmtipgfatire upbade ovess] vadh ethew t h

brine(30 nL dried. over concentrated on r m . and

pur i fl(ed on) f1 aSFUNE SHR %%thgf"a?ﬁ’ﬂﬁm\mfw goﬁg{}‘yé'}l @}%B’%&H%&’ai 1400

rl\rILN?Q Ezogfm; d alaod&dd)ﬁsgheﬁ Qf%g}uﬁﬁcho@%taswﬁta‘édgNﬁSOhQSOd&Lﬂ%ﬁ%eﬂ?a‘%ﬁeggﬂﬂmd) 1H
m . ). - m, N, .

(dd, . . h8. 56, acgc%’lé* ‘ﬁ’o%% thg cﬁé'?‘(‘a‘g flg'z%?a;!&fs erf%’ya%trf‘,g withbyine (6043L), (5 1

H, 11.54 (S5 1dHbd oVdR MeSTRSAnd cdRcbnirbd/b Yotarf Fhéuunt ©aflohPite 4ENORd AR L. 10

Internediate 181 H\NO 0 O/ F Boc N OH tent-butyl 4-(1-(4-Fluoro-2

pi val am dopheny Piodpctias abeswn splidewhigh waspure sagueb o be gsed in next step without

L P BT SO RO RPN W 9T G g e ©

3- oxopr opan- 2- y b6 fdd éF1 U7 hé-92- H:arl B)x§.Bafds, /RIS, 846 Hzp b H)pMessaspec.

| nsepar abl e ste Ly r tyl
4-(1-(4-fl uoro- g |VQ?H$§6’?@ hyt 7F;I£18 lﬁgg?loxy 3- met hoxy- 3- oxopr opan- 2-yl )
pi peri di ne- 1@ car boxyl ate. The crude corrpound was used directly in the next

step without further purification. Nafrﬁer%{%&%te 1%@1 25(MH ), 20 Calc. for-

C25H37FN206 480. 26.
*(HEC:
N F
D
F
OH

N-(4,5-Diftuoro-2-(hydroxymethyl)phenyl)pivalamide. Tﬁnicthylacetyi
15 chloride (4.0tmL, 32.55mmol) was added to the solution of the crude (2-amino-4, 5-
difluorophenyl) methanol in CH,CL/THF (50mL/10mL) at 0 °C, followed by the
addition of DIEA (10.8mL, 62 mmol). The resulting mixture was stirred for 30 min,
and then partitioned between saturated NaHCQ3(100mL) and CH,Cl; (150mL).
After separation, the organic phase was washed with brine (40 mL), dried over

20 MgSOs,, and concentrated on rotary vacuum to afford the expected product, which
was pure enough to be used in next step without further purification; 'H NMR (400
MHz, CDCL3) dppm 1.28 (s, 9 H), 4.62 (s, 2 H), 6.94 (dd, /=10.20, 8.44 Hz, 1 H),
8.08 (dd, /=12.72, 7.68 Hz, 1 H), 9.04 (s, 1 H); Mass spec 244.11 (MH"), Calc. for
Ci2HsFaNO; 243.11.

25

Intermediate 190
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Internediate 182 H ON\ F\ I / CHHN 139 7-Fluoro-3-(piperidin-4

yl ) qui nol in-2(1 H)-one hydrochl oride. The procedure was the sane as the
synt hesis of 7-fluoro-3-(piperidin-4-yl)-1,8-naphthyridin-2(1H)- one, and
gave the expected product, 7-fluoro-3-(piperidin-4-yl)quinolin-2(1. H)-one
hydrochl oride, as a white solid at the 41 %yield after two steps; 1
(400 MHz, 5 MeOD) Sppm 1.84 - 1.96 (m 2 5)23 2.15 (d, .f=14.10 Hz, 2
3.07 - 3.16 (m 3 H, 3.50 (d, .1=12.84 > 2 H, 6.98 - 7.05 (m 2
7.69 (dd, J-8.56, 5.79 Hz, | H, 7.78 (s, 1'H; Mss spec. 247.12(VH
Cal c. for Cl4H1SFN20NZ4G-Difluotord-foripiphédybpikdldmidd yriihiunkBldebthromate

2- Ami no- 4- chl | I, Met hyl .2-anino-4-chl ar abe,
(159 806 ol {5068 HHE reralhigs oded by Y i Gioncni i prads N GSRORG on of
LAH(429ng, 11. 3 (HyRdxymie yﬁ'ﬁﬁedﬂl%&l&dﬂﬂéﬁfCﬁﬁ:lﬁtlsﬁm%%ﬂ’%eﬁhelﬁllmﬁ%lugiﬁg 15

resulting mxture was stirred at roomtenperature for rs,. then

reaction was qHERheR dak owrind  yin; and th misruavescrntimed siying doa aendd
Wi E1 20 (2570 h essod o RTAS cRRATAY GiALHICL IS THRERSGMA L N D1 [ ne

(30 m.), dried on MgSO4, and concen d on rotary vacuumto a rd the
expect ed producPreasic soluhen wassesnpentrated pn rotery veony jand pyrifiedronMiash (400 MHz,

(d 12701t plopparogidby O el go SielfapRexaed iadfnr) o dionfipd® 1 )
Cat 0. for C7HSCeiyected prodget ak pberwreslidfled 1§826% Keld after three step); 'H NMR (400
MHz, CDCh) ppm 1.29 (s, 9.H),7.42 - 7.48 (m, 1 H), 8.75 (dd, J=13.35, 7.30 Hz, 1
10 H),9.77-9.80 (m, 1 H), 11.40 (s, 1 H): Mass spec. 242.08 (MH"), Calc. for
C2H;3FaNO; 241.09

Intermediate 200
MeQ. OHN o F
_ F
o OH

15
tert-butyl 4-(1-(4, 5-Difluoro-2-pivalamidophenyl)- 1 -hydroxy-3-methoxy-3-
oxopropan-2-yl)piperidine-1-carboxylate. The reaction procedure was the same as
the syntﬁesis of tert-butyl 4-(1-(6-fluoro-2-pivalamidopyridin-3-yl)-1-hydroxy-3-
methoxy-3-oxopropan-2-yl) piperidine-1-carboxylate. The reaction afforded an
20  inseparable tert-butyl 4-(1-(4, 5-difluoro-2-pivalamidophenyl)-1-hydroxy-3-methoxy-
.3-oxopropan-2-yl) piperidine-1-carboxylate stereo isomer miiture, as a white solid '
(70% total yield) after purification on flash chromatography, which was used in next
step. Mass spec. 499.19 (MH™), Cale. for CpsH3¢FaN,0¢ 498.25

25



0 OH 25 N-(5-Chloro-2-(hydroxymnet hyl ) phenyl ) pi val am de. Tri net hyl acetyl
chloride (0.72 nm, 5.82 mol) was fast dropwi se added to (2-am no-4 140
chl or ophenyl ) net hanol (874 ng, 5.55mmol) in CH2Cl 2 (20nl) and THF(6nL) at O
C, and followed by the addition of DIEA (2.41 nL, 13.9 mwol). The resulting
m xture was stirred for 30 mn. Then the m xture was partitioned between
saturated NaHCO3 (501) and CHZCI Z (1 OCOnL). After separation, the organic
phase was 5 washed with brine (30m), dri dd¥on MySO4, and concentrated on
rotary vacuumto afford the expected crude product (1.34, 100%yield),

whi ch was pure enough to be used in jgXnedlagiRo1Mass spec. 242.08 (M),
Calc. for Cl2H16CINO2 241.09. Internediate 185 ~N\ C O1 / 10 OHC

N- (5-Chl oro-2 formnyl phenyl) pi val am de. Pyri dini unchl orochromate (1. 67g,
7.77rmol ) was added to N-(5-chl oro-2- ( hydkgxNwethyt?) phenyl) pival am de
(1.34g, 5.55mmol) in CH2CI 2 (100M) at_0 d | ater, the reaction

m xture was stirred 15 at room tenper § Then it was passed
through a thin silica gel pad w t hCHBNCHY2(100nm.), concentrated on rotary
vacuum and purified on flash chromatography eluting with 20-40%

Et OAc/ hexanes (800nL) to afford the expected product as a white
solid(937ny, 70%vyield). 1H NWR (400 MHz, CHLOROFORM D SPpn11.28 - 1.34
(s, 9 H), 7.15 (dd, Sd-4flaoro-33(piperidin-4-3i)aaynolip-Kipene hygrabloride. The) , 8. 87

bab. 07 (> cEvecupe Bals ik ¢ S froCk el fis. spec

naphthyridin-2(1H)-one. After reaction, partial of the solvent was removed on rotary

vacuum, the expected product came out from the solution, filtration and washing
with ethanol to gave a white solid (77% yield); 'H NMR (400 MHz, MeOD) Sppm
1.81 - 1.93 (m, 2 H), 2.13 (d, /=2.01 Hz, 2 H), 3.07 - 3.19 (m, 4 H), 3.50 (4, /=14.35

10 Hz, 2H),7.16-7.23 (m, 1 H), 7.55 ~7.62 (m, 1 H), 7.71 - 7.77 (m, 1 H); Mass spec.
265.07 (MHY), Calc. for C)sH4F2N;0 264.11

Intermediate 202

ct
O.N

o
OMe
15
Methyl 3-chloro-2-nitrobenzoate. To 3-chloro-2-nitrobenzoic acid (3.15g,
15.6 mmol) in methanol/acetonitrile (20mL/20mL) was dropwise added TMSCHN,
(2N in hexanes, 11.7 mL, and 23.4 mmol) at 0 °C under N, over 10 min until the
yellow color persist. The mixture was continued stirring for 20 min, followed by
20  dropwise addition of HOAc until the yellow color disappeared to kill excessive
TMSCHN,. Partial of the solvent was removed on rotary vacuum, the product came
out solution as a light yellow solid, which was filtered and washed with Et,O
(2x2mL) to afford the expected product as a white solid(2.5g, 74% vield); '"H NMR
(400 MHz, CDCl) éppm 3.91 (s, 3 H), 7.51 (t, J=8.06 Hz, 1 H), 7.70 (dd, /=8.06,
25 1.26 Hz, 1 H), 7.97 (dd, J=7.81, 1.26 Hz, 1 H); Mass spec. 216.02 (MH"), Calc. for
CgHsCINO, 215.00. |



MO OH/ OCI BOC,NOH 141 tert-butyl 4-(1-(4-Chloro-2

pi val am dophenyl ) -1 - hydr oxy- 3- met hoxy- 3 oxopr opan- 2

yl ) pi peri dine-I-carboxylate. The reaction procedure was the sane as the
synthesis of tert-butyl

4-(1-(6-fluoro-2-pival am dopyri di n-3-yl)-1- hydroxy- 3-

nmet hoxy- 3- oxopr opan- 2-yl ) pi peridi ne-1-car ngyl ate. The reaction afforded
tert 5 butyl

4- (1- (4-chl or o- 2- pi val am dophenyl ) - 1- hydr oxy- 3- net'hoxy- 3- oxopropan- 2-yl)

pi peri di ne-I|-carboxyl ate stereoi soner Imtergiediate 208 a White solid (73% ot al
yield) after purification on flash chromatography, which was directly used
in next step. Mass spec. 497.19 (MH), Caicg for C25H37CLIN206 496.23. 10
Internediate 187 H N\ C O1I / CH Hh7/-€hl oro-3-(piperidin-4

yl)qui nolin-2(1H)-one hydrochloride. The p bdure  was the sane as the
synthesis of 7-fluoro-3-(piperidin-4-yld&, apht hyridin-2(1H)- 15. one.
After reaction, partial of the solvent wasggenoved on rotary vacuum the
expect ed product canme out fromthe solution, filtration and washing with
EtOHto gave a white solid (71% yi el d) "H NWR (400 MHz, MeOD) Sppm 1.83 -
1.94(m2|—|)214M(2H1 1=12. 84 Hz H)307-319§ 3;6348(sl
H), 3.51 (d, ./=3.02Meyl 2—me-3#'1afabmvaf23ﬁewow¢ﬂs (BB4g, 448mmol) ygs 2 01
e LT3 - adiedts bifbolhish of et 3 flck o8nbinzdd ! 1 F oy 8 (|
H); Mass spec. 263.0 for Cl4H15CIN20 6§ 09. Internedi ate

188 HzN?(~( F E.tOH/HOAc (1 lOOmL) at room temperature, and then the suspension was

refluxed under N; for 2 hrs. After cooling down to room temperature, partial of the
solvents was removed on rotary vacuum, the resulting residue was partitioned
between H;O/EtOAc (200mL/300mL). The separated organic phase was washed

10 with aqueous NaOH (1IN, 50mL), brine (50 mL), dried over MgSQ,, and
concentratt__:d on rotary vacuum to afford the expected product as a tan oil {(1.7g, 79%
yield) which became wax type solid standing on bench. The crude product was pure-
enough to be used in next step without further purification; 'H NMR (400 MHz,
CDCls) 6ppm 3.86 (s, 3 H), 6.25 (s, 2 H), 6.57 (t, /=7.93 Hz, 1 H), 7.39 (dd, /=7.81,

15 1.51 Hz, 1 H), 7.79 (dd, J/=8.06, 1.51 Hz, 1 H); Mass spec. 185.95 (MH"), Calc. for
CsHgCINO, 185.02,

Intermediate 204

cl
HzN

CH

20
(2-Amino-3-chlorophenyl)methanol. A solution of methyl 2-amino-3-
chlorobenzoate(l.7g, 9.16 mmol) in THF (40 mL) was dropwise added to a
suspension of the LAH(521mg, 13.7 mmol) in THF(15mL) at room temperature over
10 min under N, and stirred for 2 hrs. The reaction was carefully quenched with
25  saturated Na;SO4 (10 mL) at 0 ° C, extracted with Et;0 (2x50mL). The combined
organic layers were washes with brine(30m).), dried on MgS0y, and concehtrated on



OH 25 (2- Am no- 4, 5-dj uor ophenyl ) net hanol . 2- Am no- 4, 5-di f| uor obenzoi ¢ acid
(5.37g, 31.0 nmmmol ) in THF(50nL.) was dropwi se added to the suspension on LAH
142 (1.65g, 43.5 mmol) in THE (15 nL) at room tenperature under N2 over 10
mn. The resulting suspension was stirred at roomtenperature for 1 hr.
Then the m xture was cooled down to 0O C, quenched with saturated Na2SO4
(10OM), and extracted with Et20 (2xl oom\] t he conbi ned organic | ayers
were washed with brine (60 nmL), 5 dried af MySO4, and concentrated on
rotary vacuumto afford the expected crude product as a brown solid, which
was pure enoughrday bacuusad affordthaéxpetted pividadias b yellaw §chﬁl{1@8gﬂ$%¢;a:trmﬂﬂ 'H

o 60 1, I 1), Botphy BRI i b e e abvtoich WAt e pueiony 6HNME (w1 )

Calc. for C7H7F Mﬁ@(ﬁﬁcl i 8K Bt 8 F
N- (4. 5- D( uor o- 2@@? dro 3ﬂ§pf%mhenmleql PPV§5%m‘QggNn ?F?r)eﬁdi/lg?:séﬁn?fl”%

chloride (4.01 éPBd’bl - 785 {mel HyIMass gpecol 58.02(MHUde
(2-am no-4, %- émf:lfdpcgps@q —;&t.hanol in CH2C12/ THF (50mJI Onl) at 0 C
foll onwed by the addltlono Di (10.8nL, 62 mml). The resulting m xture
was stirred for 30 mn, and then partitioned bet ween saturated

NaHCO3(1 OOm.) and CH2ClI 2 (150nL). fng E%gﬁgl on, the organic phase was
washed with brine (40 nlL), dried over %‘“ﬁg’ , and concentrated on rotary
vacuumto afford the expected product, Whl ch vas pure enough to be used in

next step w thout further purlflcatlo I—%N R 400 M—lz CDCIS) Sppm 1. 28
(s, 9 H, 462 (s, 2 H, 6.94 (dd, 4Hz

10 N-(2-Chloro-6-(hydroxymethyl)phenyl)pivalamide. To the crude (2-amino-3-
chlorophenyl)methanol(1.08g, 6.88mmol) in CH,Cly(15mL) was fast dropwise added
trimethylacetyl chloride(.89mL, 7.23 mmol), followed by DIEA(2.4mL, 13.8 mmol)

~ at 0 °C. 5 min later, the reaction mixture was stirred at room témperature for 1 hr.
Normal aqueous work-up to afford the expected product as a white solid(1.58g, 95%

15 yield), which was pure enough to be used in next step; 'H NMR (400 MHz, CDCl;) &
ppm 1.30 (s, 9 H), 3.35 (s, 2 H), 4.36 (4, /~6.29 Hz, | H), 7.06 - 7.22 (m, /=7.81,
7.81 Hz, 1 H), 7.29 - 7.33 (m, 2 H), 7.58 (s, I H); Mass spec. 242.08 (MH"), Calc. for
Ci2H;6CINO; 241.09.

20 Intermediate 206

N
OHC

N-(3-Chloro-2-formylphenyl)pivalamide. Pyridinium chlorochromate (1.19g,
5.5mmol) was added to a solution of N-(2-chloro-6-(hydroxymethyl) phenyi)
25  pivalamide (884mg, 3.67mmol) in CH,Cl, (100mL) at 0 °C. 5 min later the mixture

was allowed stirring at room temperature for 3 hrs. The reaction mixture was passed



8.08 (dd, .f=12.72, 7.68 Hz, 1 H), 9.04 (s, | H); Mss spec. 244.11 (M+),
Cale. for Cl2H15F2NO2 243.11. 25 Internediate 190 NF O1Il / F OHC 143
N- (4, 5-D(uoro-2 formnyl phenyl) pi val am de. Pyri di ni unchl orochromate (9. 36g,
43.4 mmol ) was added to the solution of the crude N-(4, 5-difluoro-2-
(hydroxynet hyl ) phenyl) pivalamde in CH2Cl 2 (150n) at rt. The yell ow
solution turned into dark brown in 10 mn, _and the m xture was conti nued
stirring for 3hr, and 5 then passed throug‘ﬁwa thin silica gel pad with
CH202 (2x50nl) . The combi ned organi ¢ solution was concentrated on rotary

vacuum and pur ithrbegh othinf ﬂaﬂﬂd‘yer MWEg‘eD@ftﬁpijE{thﬂ 00iL)\Vcortentrated on rotary
20- - 60%&t QAc/ hexanes ugﬁ%%) ﬁ ford t he ec é %&)groducb as a brown
solid(1.91 g, 28%YW: &P ng gmpbﬁ%f?ﬁ“{ B B&8%4a3) 5ppm
1.29 (s, 9 14), EwBAc/hexénds(1000mil) tb‘hffoﬂtﬁ@e)(ﬂ&ed plodiet ada white 36lidid14 the 10 H)
9.77 - 9.80 (m 1 H), @ Mass spec. 242.08 (MH Calc. for
CL2H13F2N02 24140% Wﬂﬂbrmw{@d CRED Sppm 137549 HR J30Nt I=7.81 Hy, 1
tent-butyl 4-£1- 7

ent - butyl 4-§ @l‘}‘%ﬁéﬂd y%ﬂ@ ng‘[)dPPiF@e }z)rs%w&*@&Wg@Hﬁé&%h),t -

oxopropan-2 yl) er1 di he- I-car reaction
sane as the syﬁtsﬂé%ﬂsﬁbMaSW li’&B:ﬁB (MH"), Cale. forCuHuClNOz 239.07.
4-(1-(6-fluoro-2-pival am dopyridi n-3-yl)-1-hydroxy- 3-

Intermediate 207

10
tert-butyl 4-(1-(3-Chloro-2-pivalamidophenyl)-1-hydroxy-3-methoxy-3-

oxopropan-2-yl)piperidine-I-carboxylate. The reaction procedure was the same as
the synthesis of tert-butyl 4-(1-(6-fluoro-2-pivalamidopyridin-3-yl)-1-hydroxy-3-
methoxy-3-oxopropan-2-yl) piperidine-1-carboxylate. The reaction afforded an

15 inseparable stereo isomer mixture of tert-butyl 4-(1-(3-chloro-2-pivalamidophenyl)-
1-hydroxy-3-methoxy-3-oxopropan-2-yl) piperidine-1-carboxylate, as a white solid
(56% yield) after purification on flash chromatography. Mass spec. 497.22(MH™),
Calc. for Cy5H37CIN;Og 496.23.

20 Intermediate 208
H Cl
[ N
T
CIH.HN

8-Chloro-3-(piperidin-4-yl)quinolin-2(1 H)-one hydrochloride. The procedure
was the same as the synthesis of 7-fluoro-3-(piperidin-4-yl)-1, 8-naphthyridin-2(1H)-



met hoxy- 3- oxopr opan-2-yl) piperidine-I|-carboxylate. The reaction afforded
an 20 inseparable tert-butyl 4-(1-(4,

5-di f | uor o- 2- pi val am dophenyl ) -1 - hydr oxy- 3- net hoxy- 3-oxopr opan-2-yl)

pi peri di ne-|-carboxyl ate stereo i somer m xture, as a white solid (70%
total yield) after purification on flash chromatography, which was used in
next step. Mass spec. 499.19 (MHW, Calc. 4%or C25H36F2N206 498. 25 25 144
Intermediate 200l H ONF F CHHNG,?7- B* 1 uor o- 3- (pi peridin-4

yl') qui nol i n-2(1H) -one hydrochloride. The 5 procedure was the sane as the
synt hesi s of 7- 6hmoﬁﬁ1er3ee(cpbrp@m'mdlmftﬁegdlw)entwaﬁemammwrﬁltrm%l thd) - one.

After reaction arti,al of the s Iven e e rotar cuu t he
expected pr oducf’P e B ucﬁag}ﬁ‘i“ﬁ@s EYell ﬂ%&h&ef PP%??‘BW% Wﬁ%‘ﬁ‘?%‘&’ vvi th
et hanol to gaveetaaﬁdlltd@vsﬂ{d dtpéctelprydt, @)chlorbi3 £idiQ 0 Wikisin

1.81 - 1.93 13 (d, .Y2, 01 te, 3. 50
(d, -14.35 1(() HEYfifgclﬂﬂﬂde?a ite sqlid3 [ Yarpield); H)*WWWO MTﬂZaMe@PS ?Ppm)lkgﬁ- 71 -

7.77 (m 1 H; S N

| nt er medi ate 202 %T’Pﬁ% lgg\/g%lgg%th 173 h? ﬁ?.?lr%bégsz 0
3- chl or 0- 2- ni t r 882(z %8 llBx.d I(IB?‘ﬁQg,"fMI@,BH)n%M(SL hHI):EIYIMrsDMa%&%i trile
(20mL.120mL)  was PR erpeded cIiNRYEE oo,

Intermediate 209

ON
MeOzc: ;

10 ' F

Methy! 2-fluoro-6-nitrobenzoate. To 2-fluoro-6-nitrobenzoic acid (712mg,

3.85 mmol) in methanoV/acetonitrile (10 mL/10mL) was dropwise added TMSCHN,
at 0 °C under N, until yellow color persistent, and stirred additional 30 min. Then the

15  reaction was quenched with HOAcat 0 °C until the yellow color disappears. Partial
of the solvent was removed o rotary vacuum, the residue was dissolved in small
amount of EtOAc, purified on flash chromatography eluting with 30~50%
EtOAc/hexanes (600mL) to afford the expected product, methyl 2-fluoro-6-
nitrobenzoate, (716mg, 94% yield) which was used in step-2; 'H NMR (400 MHz,

20 CDCl;) oppm 3.96 (s, 3 H), 7.40 - 7.48 (m, 1 H), 7.58 (1d, J=8.31, 5.54 Hz, 1 H),
7.94 (d, /=8.31 Hz, 1 H); Mass spec. 200.05 (MH"), Calc. for CzHFNO, 199.03.

Intermediate 210
HaN
MeOzc;ED
F

25
Methyl 2-amino-6-fluorobenzoate. Methyl 2-fluoro-6-nitrobenzoate (715 mg,
3.59 mmol) was dissolved in EtOH/HOAc/(10mL/10mL), followed by addition of



(2N in hexanes, 11.7 nL, and 23.4 mmol) at 0 C under N2 over 10 min until
the vyellow color persist. The m xture was continued stirring for 20 m n,
foll owed by 20 dropwi se addition of HOAc until the yell ow col or disappeared
to kill excessive TMSCHN2. Partial of the solvent was renoved on rotary
vacuum the product cane out solution as a light yellow solid, which was
filtered and washed with Et20 (2x2nlL) to %k/{_grd t he expected product as a
white solid(2.59, 74%yvyield); "H NW (‘400‘ , CDC13) Sppm 3.91 (s, 3 H),
7.51 (t, .F=8.06 Hz, 1 H), 7.70 (dd, J=8.06, 25 1.26 Hz, | H), 7.97

(dd, . 1=7.81, 1. A6n pawddr(6d2mgNHBESmmpD at rodihGefperitid) , Theatsalting@hixtuedBikiCl NO4

215.00. 145 |Internmedi afe 3 O Met hyl 2- am no- 3- chl or obenzoat e.
| ron powder (1. &i&f‘," gq%rﬁﬁgqr}%g%{\lesc%@gggo%tq RISEMRERYFe, die et hy |
3-chl or 0- 2- ni t r elapEER was(parth@ned Bt 88RO (30mE) B ELH IWM) at room

tenperature, and then the suspension was refluxed under N “for 2 hrs.

After cooling d8tRATHE 180 s eximpied withdihQ (0mlgoThe pembined;

removed on 19t abipaid Tayers wdrb HaftR8 With INONEORI (SO SorR! (5brhi P RREL o et Ween
H20/ Et OAc (ZOOM?BOO%{ Wl'ﬁe se{s)ar eit ed or gargi C nﬁ%’se vva(s vvajszhed cf)LO W th

aqueous NaOH ( 1MeSEm#and copgenfraied gpyratary vaquumetg a oukthe/pyaeated praductcwatbpld-r at ed
on rotary vacuughine-affiabbknzbfe %S%h&g 3ﬂrwﬂﬁléhcl§eb cﬁ?a&%ﬂx%iid é&s . (%9%
. e e pro

yi el d) which becane wax type sol1d standing on benc cru ct was
pure enough toThecrudeepmppundsvas pure gnanigh b used it fext stppiwithpwfaitten; ' H NVR

400 MHz, CDC13).. 3 , s , 7.1, =7.93 Hz, |
I(—|), 7.39 (dd, J@7’.‘%@?&15HNS(M6:,BC§?f&p‘i“&g‘?%’:%ﬁbg;‘sé&s-sﬁﬂié;341 H)
Mass spec. 1B5. QHd(J#H),S8CR0E.1.01dHz, 1GHHREI NOZ=8.8DHRI H), 7.13 (td, J=8.18, 5.79

Hz, 1 H); Mass spec. 170.06 (MH"), Calc. for CgHgFNQ, 169.05.

Intermediate 211

Hznp

OH F

15
(2-Amino-6-fluorophenylmethanol. Methyl 2-amino-6-flucrobenzoate, a

crude compound obtained in the last step, dissolved in THF (15mL) was dropwise
added to the suspension of LAH (204mg, 5.39mmol) at room temperature over 5
minutes. The mixture was stirred for 1hr, then cooled down to 0 ° C, quenched with

20 saturated Na;SO, and extracted with Et;0 (2x50mL). The combined organic layers
were washed with brine (30mL). dried on MgSQy, concentrated on rotary vacuum to
give an expected crude product, (2-amino-6-fluorophenyl)methanol, as a brown
solid(268.1mg), which was pure enough to be used in the next step without further
purification; 'H NMR (400 MHz, CDCly) Sppm 1.64 (s, 1 H), 4.30 (s, 2 H), 4.75 (s,

25 2H),6.39-6.47 (m, 2 H), 7.02 (td, /=8.18, 6.30 Hz, 1 H); Mass spec. 142.08 (MH"),
Calc. for C;HFNO 141.06. '

30



Internediate 204 C1 H2N( OH 20 (2- Ami no-3-chl orophenyl ) net hanol . A

sol ution of nethyl 2-am no-3- chlorobenzoate(1l.7g, 9.16 mmol) in THE (40
m.) was dropwi se added to a suspension of the LAH(521ng, 13.7 muol) in
THF(15nL) at roomtenperature over 10 mn under N2, and stirred for 2 hrs.
The reaction was carefully quenched with 25 saturated Na2SO4 (10 ni) at
0C, extracted with Et20 (2x501.). The conhiped organic |ayers were washes
with brine(30nL), dried on MgSO™, and condéftrated on 146 rot ary vacuumto
afford the expected product as a yellow solid(1.08g, 75%, which was pure
enough to be used in the next step W tfietHedfaterdiner purification; ' H NWR
(400 MHz, CDCI3) Sppm1.65 (s, | H, 4.59 - 470 (m 4 H), 6.60 - 6.65 (m
1 H, 6.96 (dd, J7.55, 1.26 Hz, | .19 - 7.25 (m 1 H; Mass spec.
158.02 (MH), 5 Calc. for C7HsCIN02 15/ 03N Laternediate 206 HC NO I /
OH 10 N-(2-Chloro-6-(hydroxynethyl)phen I)p am de. To the crude

(2-am no-3 chl orophenyl ) met hanol (I.08g, 6. Yol ) in CH2Cl 2(15nm.) was fast
dropwi se added trinethylacetyl chloride(. 7.23 mmol ), followed by
DIEA(2.4m, 13.8 mmol) at 0 C. 5 mn later, the reaction m xture was
stirred at roomtenperature for 1 hr. Normal aqueous work-up to afford the

expected product as Jhi 1. 58¢g 5% 15 yie]d),. i ¢ch ure
enough to be used i n)e r{ﬁ{“%?'g' yaf}' M@%y@ﬂ%ﬁywlaﬂﬁl@&mg&ﬁ“a%&]&&
5  (.25mL, 1.99mmol) was added to a solution of (2-amino-6-fluoropheny!) methanol
(268mg, 1.90 mmol) in CH,Cl; (10mL) at 0 ° C, followed by the addition of DIEA
(1.0 mL, 5.7 mmol). The mixture was stirred for 1 hr, followed by normal aqueous

work-up to afford the expected crude product, N-(3-fluoro-2-
{(hydroxymethyl)phenyl)pivalamide, as a colorless 0il(415mg, 97% yield), which was

10 used directly in the next step; '"H NMR (400 MHz, CDCl;) 6ppm 1.29 (s, 9 H}, 2.64
(s, 1 H), 4.78 (d, /=4.78 Hz, 2 H), 6.75 - 6.84 (m, 1 H), 7.23 (td, /=8.62, 5.92 Hz, i
H), 7.86 (d, /=8.31 Hz, 1 H), 8.97 (s, 1 H); Mass spec. 226.11 (MH"), Calc. for
C12HsFNO; 225.12.

15 . Intermediate 213

>IYH
N
) 8] I P
OHC
F

N-(3-Fluoro-2-formylphenyl)pivalamide. Pyridinium chlorochromate
(596mg, 2.76 mmol) was added to a solution of N-(3-fluoro-2-(hydroxymethyi)

20  phenyl) pivalamide (415mg, 1.84 mmol) in CH,Cl, (50mL) at 0 °C. 5 min later the
mixture was allowed stirring at room temperature for 3 hrs. The reaction mixture
was passed through a thin pad layer of silica gel with CH>ClL(2x50mL), concentrated
on rotary vacuum, and purified on a flash chromatography column eluting with

.20~50% EtOAc/hexanes (600mL) to afford the expected product, N-(3-fluoro-2-

25  formylphenyl)pivalamide, as a white solid(396 mg, 46% yield after five steps); 'H

NMR (400 MHz, CDCl;) éppm 1.33 (s, 9 H), 6.76 - 6.83 (m, 1 H), 7.54 (id, /=8.44,



ppm 1. 30 (s,

J7.81, 7.81 Hz,
Calc. for CI2H16CINO2 241.09. 20 Internediate 206 H C

242.08 (M),

| /  OHC N-(5-Chloro-2 fornyl phenyl) pi val am de.

(1.19g,

9.84 (s,

Il H, 7.29 - 7.33 (m 2 H), 7.58 (s, | H); Mss spec.

9 H, 3.35 (s, 2 H, 4.36 (d, J=6.29 Hz, | H), 7.06 - 7.22 (m

N O

Pyri di ni um chl or ochromat e

5.5mml) was added to a solution of N (2-chloro-6-(hydroxymethyl)
phenyl) 25 pival am de (884ngy, 3.67nmvl) |n CH2CI2 (I OOm) at 0 C. 5 m
|ater the mxture was allowed stirring atl3loom tenperature for 3 hrs.
reaction m xture was passed 147 through a thin pad |ayer of silica gel
with CH2C 2( 2x 55%) COHE b, c on
fl ash chronat ogra y C(I){I)unn @E:{’:?S@ﬁz,qu{jq 98%0(}/0‘143&'1005&7(: hg%;hg?s( 000nL) to
afford the expegg‘gb Wﬂaugﬂlca%’fﬁlﬂgnwzgémldum ng, 47%vyield); 'H NWR
(400 MHz, CDC13) Sppm 1.37 (s, 9 H, 7.30 (t, 7.81 Hz, 1 5 H), 7.64
J 7.93, 1.39 Hz, | H), 7.77 (dd, J-7.55, 151HzIH),825(sIH)

H) ;

Mass spec. 240.08 (M Jntermediste X1¢r CL2HL4CINO2 239. 07.

Internmediate 207 ONH CI MeO BOC-N OH 10 tert-butyl 4-(1-(3-Chloro-2
pi val am dophenyl ) - I - hydr oxy- 3- net hoxy- 3- oxoprop
yl ) pi peri di ne-1-carboxylate. The reaction procedur¢ was the same as the

synthesis of tert-butyl
4-(1-(6-fluoro-2-pival am dopyridin-3-yl)-

an

10

15

20

25

tert-butyl 4-(1-(2-Fluoro-6-pivalamidophenyl)-1-hydroxy-3-methoxy-3-
oxopropan-2-yl)piperidine-1-carboxylate. The reaction procedure was the same as
the synthesis of tert-butyl 4-(1-(6-flucro-2-pivalamidopyridin-3-yI)-1-hydroxy-3-
methoxy-3-oxopropan-2-yl) piperidine-1-carboxylate. The reaction afforded a stereo
isomer mixture of the expected crude product, tert-butyl 4-(1-(2;ﬂu0r0-6-
pivalamidophenyl)-1-hydroxy-3-methoxy-3-oxopropan-2-yl)piperidine-1-
carboxylate, as a colorless oil which was used directly in the next step without further
purification. Mass spec. 481.24 (MH"), Cale. for CsH37FN20¢ 480.26.

Intermediate 215
H
O N
T,
CIH.HN F

3-Fluoro-3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride. The procedure
was the same as the synthesis of 7-fluoro-3-(piperidin-4-yl)-1, 8-naphthyridin-2(1H)-
one. After reaction, partial of the solvent was removed on rotary vacuum, the
expected product came out as a solid from the solution, filtration and washing with
ethyl ethanol to gave the expected product, 5-fluoro-3-(piperidin-4-yl)quinolin-
2(1H)-one hydrochloride, a white solid (43% yield after two steps); "H NMR (400
MHz, MeOD) dppm 1.85 - 1.96 (m, 2 H), ;2.16 {d, /~14.10 Hz, 2 H), 3.16 (fd,
J=13.03, 2.90 Hz, 3 H), 3.51 (dd, /~10.58, 2.01 Hz, 2 H), 4.55 (s, 1 H), 6.94 - 6.99

n
The

a

(dd,

he reacti on afforded



15 inseparable stereo isonmer mxture of tert-butyl

4-(1-(3-chl oro-2-pival am dophenyl ) - |-hydroxy- 3- nmet hoxy- 3- oxopr opan- 2-yl)
pi peridine-l-carboxylate, as a white solid (56%yield) after purification
on flash chromatography. Mass spec. 497.22(M+), Calc. for C25H37CLN206
496.23. 20 Internmediate 208 HCI ON+ CIH HN 8-Chloro-3-(piperidin-4
yl ) qui nol in-2(I H)-one hydrochl oride. The procedure was the sane as the
synthesis of 7-fluoro-3-(piperidin-4-yl)-1528-naphthyridin-2(1H 148 one.

After reaction,

partial of the solvent was renoved on rotary vacuum the

expect ed producmcm? ﬁLE(da}:@ISI%HCHi?Q ﬂd,hﬁ:SSﬂ| 9?9@&;1%'1@@@ pmy;and
0

washing with

et han

8- chl or o- 3- ( pi quSEiFR?M?-‘V MMHT@; FnCrpls

ave t.he expecte oduc
%ﬂ@z‘?ﬁf@r ochloride, a white

sol i d (71%y| eld); 'H NMR (400 MHz, MeOD) Sppm 1.85 5

1.96(m 2H), 2

.17(d, . fr13. 85Hz, 2H), 3. 10- 3. 20(m 4H) , 3. 46- 3. 54(m 2H), 7.23 (t,

7.8l Hz, | H), 7.59 - 7.64 (m 2 H), EXAMPEE]| H): Mass spec. 263.08

(MH), Calc. for

C34H15C1N20 262.09. Internediate 209 02N Me02Cy 10 F

Met hyl 2 fluoro-6-nitrobenzoate. To 2'Huuncr6-nitrobenzoic acid (712nyg,

3.85 mml ) in nethanol/acetonitrile (n@
N2 until yellow color per &

at 0 C under

nun. Then the
col or disappears. Partial of the soluvent {as
resi due was di ssolved in small (fi)k“/ﬂ

10

15

20

25

Omn) was dropw se added TMSCHNZ2
, and stirred additional 30
] at 0 Cuntil the yellow

eqmyed o rotary vacuum the
o]

(LR

N NH

15 reaction was quenched w

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid (9-
benzyl-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cycloheptafe] inden-7-yi)-
amide, Potassium carbonate (25 mg, 0.18 mmol) was added to a solution of 4-(2-
Oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1 -carboxylic acid (3-acetyl-9-
benzyl-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yI)-
amide (19 mg, 0.03 mmol). Reaction was stirred at room temperature for 1.25 hours.
Reaction was quenched with 1N hydrochloric acid (5 mL). Methanol was removed
from the mixture in vacuo. Remaining aqueous was made basic with sodium
bicarbonate. Mixture was extracted with dichloromethane (3 X 10 mL). Combined
extracts were dried (magnesium sulfate), filtered and concentrated in vacuo. Title
compound was obtained as an off-white solid in 90% yield. ‘H NMR (300 MHz,
CDCls): 8= 7.64 (s, 1H), 7.18 (m, 6H), 7.06 (m, 1H), 6.96 (t, /= 7.1, 1H), 6.84 (m,
2H), 6.67 (m, 1H), 6.24 (d, J= 5.9, 1H), 5.40 (m, 1H), 4.96 (d, /=14.6, 1H), 4.76 (d,
J=17.2, 1H), 4.58 (m, 2H), 4.15 (m, 5H), 3.83 (d, /= 13.2, 1H), 3.46 (dd, JI=13.1,
J2=16.7, 1H), 2.98 (m ,3H), 1.78 (m, 4H). MS m/e (M+H)"= 564.3.



amount of EtQAc, purified on flash chromatography eluting with 30-50%

Et CAc/ hexanes (600nL) to afford the expected product, nethyl 2-fl uoro-6-
(716mg, 94%vyield) which was used in step-2; 'H NVR (400
Sppm 3.96 (s, 3 H, 7.40 - 7.48 (m 1 H, 7.58 (td,.4.31,
7.94 (d, .1-8.31 Hz, | H); Mass spec. 200.05 (M), Calc.

ni t robenzoat e,
MHz, 20 CDCl 3)
5.54 Hz, | H),

for CSHGFNO4 199.03. Internediate 210 H2ZNn MQ2C | / F 25 Methyl

2- ami no- 6-f | uor obenzoate. Methyl 2-fluoro-183nitrobenzoate (715 ny, 3.59
mol ) was di ssolved in Et OH HOAc/ (1 O/ Om),

foll owed by addition of 149

i ron powder (602ng, 10.8mmmol) at room t gspavptepre. The resulting m xture was

refl uxed under

N2 for 2 hrs. After cooling down to roomtenperature, the

brown suspension was partitioned beyween H20 (30nL) and Et20 (100nlL).

After separat

conbined 5 organic |ayers were washed
dried on MSH, and concentrated on :
product, nethyl 2- am no-6-fl uorobenzgate an Iorless oi | which becane
wax-type solid on standing. The crudeyc

in next step without further purificdti

3.89 (s, 3 H),
6.41 (d, J--8.

170.06 (M), Calc. for CPH3FNO2 169.05. Internediate 2

10

15

20

25

ion, the aqueous sol ytNon was extracted with Et20 (50m).

The

h IN NaOH (3x501), brine (50nl),
ry vacuumto afford the expected

S pygre enough to be used
,HlH (4/0@ MHz, CDC13) Sppm

5.67 (s, 2 H), 6.34 10 (d8d,.1=1 NSW6, 1.01 Hz, 1 H),

; Mass spec.
H2N+ | OH F

31 Hz, | H), 7.13 (td, .1.18, 5.79

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid (9-
methyl-8-oxo-3,6,7,8,9,10-hexahydro-2, 3, 9-triaza-(R)-cycloheptafe] inden-7-yl)-
amide. A catalytic amount of 10% palladium on carbon was added to a mixture of
(3-acetyl-9-methyl-8-ox0-3,6,7,8,9,10-hexahydro-2,3 9-triaza-(R)-
cyclohepta[e]inden-7-yl)-carbamic acid benzyl ester (30 mg, 0.07 mmol), and acetic
acid (20 L, 0.35 mmol) in methanol (6 mL) and ethyl acetate (3 mL). Reaction
vessel was placed on a Parr hydrogenation apparatus and charged with 50 psi of
hydrogen gas. Reaction mixture was allowed to shake at room temperature for 1.5
hours. Mixture was filtered. Filtrate was concentrated. Residue was treated with
dichloromethane (3 mL) and saturated aqueous sodium bicarbonate (1 mL). 20 %
phosgene in toluene (48 uL, 0.09 mmeol) was added to the mixture. Reaction was
stirred at room temperature for 5 minutes. 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)
piperidiniurn acetate (25 mg, 0.09 mmol) was added to the mixture. Reaction
mixture was allowed to stir at room temperature for 1 hour. Another 20 pL of
phosgene solution was added to the mixture followed after 15 minutes by another 20
mg of 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl) piperidinium acetate. Reaction
mixture was stirred at room temperature for 30 minutes, Reaction layers were
partitioned. Organic was washed successively with 1N hydrochloric acid (2X SmL),
and brine (5 mL). Organic was dried (magnesium sulfate), filtered and concentrated
in vacuo. Residue was dissolved in methanol (3 mL). Potassium carbonate (25 mg,
0.18 mmol) was added to the mixture. Reaction mixture was stirred at room
temperature for 1 hour. Reaction was quenched with a couple of drops of

trifluoroacetic acid. C18 preparatory HPLC (acetonitrile-water-triflucroacetic acid)



15 (2- Ami no-6 fluorophenyl)nel hanol. Methyl 2-am no-6-fluorobenzoate, a
crude conpound obtained in the |ast step, dissolved in THE (15nL) was
dropwi se added to the suspension of LAH (204ngy, 5.39mmol) at room
tenperature over 5 mnutes. The m xture was stirred for |hr, then cool ed
dowmn to 0 C, quenched with 20 saturated Na2SO4 and extracted with Et20
(2x50m.). The conbi ned organic | ayers vverg washed with brine (30nL). dried
on MgSO4, concentrated on rotary vacuum t d 4gi ve an expected crude product,
(2-am no- 6-fl uorophenyl ) et hanol, as a brown solid(268.1 ng), which was
pure enough to bieldes et titie cotrpotidds aS#ifiR svlid AAGY Field! HFENMBO(B00MNERL i on; ' H

NVR (400 Mz, CDCLS) Sppm 1. 64 (s, 1 1) 430 (s 2 H. 4 75 (s, 25 2'H),
.30 - 5. 47 (m COC: 577 B 1H), 17ms o0, 8060 i 711 S, 6 e JHps? (84 b
N (3. Fl Uor o 2. (ot e ee ks BELILY B 1 ShAAIP ot fiy she (8 ks e

N- (3-Fluoro-2-(h drox%/rret h I% henyl )Eéval am de.
(.25nL, 1.99mofdJSnbk ,d@ﬂe‘éS ,alféo‘l- (soF o f.19 $ma 2k); 348 (M, LH), @Pddny HH),

nmet hanol (268 9 j . (1om) at 0 C, followed by the
addi ti on of Igg(mh’.%% , Jg)?( m[r.ng)ZQég%]e m xture was stirred for 1 hr,
foll owed by normal aqueous work-up to afford the expected crude product,
N- (3-fluoro-2 (hydroxynethyl)phenyl) pi EM%ZB as a colorless oil (415nyg,
97% vyield), which was 10 used directly in next step; 'H NVMR (400 MHz,
CDCl 3) Sppm 1.29 (s, 9 H), 2.64 (s, | H, 4.78 (d, J=4.78 Hz, 2 H), 6.75 -
6.84 (m 1 H), 7.23 (td, JJ8.62, 5.92 Hwy 1 H), 7.86 (d, J=8.31 Hz, 1 H),
8.97 (s, | H)y; Mass spec. 226.11 (M—D,“pafor Cl2H 6FN0O2 225. 12.

L~ o
O/\/"O.’i U%

10 . 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [8-
oxo-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-
cycloheptafe]inden-7-yl]-amide. N,N’-Disuccinimidy! carbonate (55 mg, 0.21
mmol} was added to a mixture of 7-(R)-amino-9-(2-piperidin-1-yi-ethyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[elinden-8-one (60 mg, 0.18 mmol) and

15 triethylamine (150 uL, 1.1 mmot) in dichloromethane (3 mL). Reaction was stirred
at room temperature for 30 minutes. 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)
piperidinium acetate (65 mg, 0.22 mmol) was added to the reaction mixture.
Reaction was stirred until judged complete by HPLC (1.75 hours). Mixture was
washed successively with water (2 X 5 mL) and brine (1 X 5 mL). Organic was

20 concentrated in vacuo. C18 preparatory HPLC (acetonitrile-water-trifluoroacetic
acid) afforded the desired product as a tan solid in 34% yield. '"H NMR (300 MHz,
DMSO-Dg): §=9.23 (s, 1H), 8.34 (s, 1H), 7.43 (d, /= 8.8, 1H), 7.13 (m, 2H), 6.86 (t,
J=1.0, 1H), 6.77 (d, /= 7.7, 1H), 6.68 (d, /= 7.7, 1H), 5.26 (m, 2H), 4.71 (4, /=17.2,
1H), 4.36 (m, 1H), 4.13 (m, 4H), 3.48 (m, 2H), 3.26 (m, 2H), 3.08 (m, 1H), 2.92 (m,

25  2H), 2.80 (m, 2H), 1.80 (m, 2H), 1.62 (m, 4H). MS m/e (M+H)"= 585.4.



15 Internmediate 213 N Ol / OHC F N (3-Fluoro-1

for nyl phenyl ) pi val am de. Pyridini um chl orochromate (596ng, 2.76 nmol) was
added to a solution of N (3-fluoro-2-(hydroxynethyl) 20 phenyl) pival am de
(415ng, 1.84 mol) in CH2A 2 (50nL) at 0 C. 5 min later the mxture was
allowed stirring at roomtenperature for 3 ms.1hereamionrﬁxtme was
passed through a thin pad |ayer of silica g w th CH2Cl 2(2x50m.),
concentrated on rotary vacuum and purifile® on a flash chronatography
colum eluting with 20-50% Et OAc/ hexanes (600nL) to afford the expected
product, N-(3-fluoro-2 25 fornyl phenyl de, as a white solid(396 nyg,
46% vyield after five steps); I H NWR ?400 WMHz, CDCI3) Jppm 1.33 (s, 9 H),
6.76 - 6.83 (m | H), 7.54 (td, J=8.44, 4151 6.55 Hz, | H), 8.56 (d,
.1=8.56 Hz, 1 H, 10.38 (s, | H, 11.57N(s, 1 H); Mass spec. 224.11 (M),
Cale. for Cl2H14FNO2 223.1. |nternedi age HNO moo 0 5~-N OH F
tert-butyl 4-(1-(2-Fluoro-6 pival am dop -1 hydr oxy- 3- net hoxy- 3-
oxopropan-2 yl) pi peridi ne-1-carboxyl ate. tion procedure was the
sane as the synthesis of tert-butyl

4-(1-(6-fluoro-2-pival am dopyri di n- 3- Mk}fl- ydﬂoxygé:hgﬂj\
nmet hoxy- 3- oxopr opan-2-yl) pi peridi N| -caPboxyl a e Naction afforded

a stereo isomer mxture of the ex ed crude product, g - but yl
4-(1-(2-fl uoro-6-
pi val am dophenyl ) - 1- hydr oxy- 3- net hoxy- 3- oxopr opan- 2-yl ) pi I di ne-1-

carboxylate, as a colorless oil which was used directly in the next step

W t hout further
4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid 8-

5  oxo-9-(2-pyrrolidin-1-yl-ethyl)-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)-
cycloheptafejinden-7-ylj-amide. 7-(R)-Amino-9-(2-pyrrolidin-1-yl-ethyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one (27 mg, 0.09 mmot) was reacted
in a manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-
yl)-piperidine-1-carboxylic acid {8-ox0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-

10 hexahydro-2,3,9-triaza-(R)-cyclohepta[e}inden-7-yl]-amide. Title compound was
obtained as a white solid.in 20% vield. 'H NMR (300 MHz, DMSO-Dg): 8= 9.23 (s,
1H), 8.34 (s, 1H), 7.43 (d, /~ 8.4, 1H), 7.13 (m, 2H), 6.86 (t J=17.3, 1H), 6.76 (d, J=
7.1, 1H), 6.67 (d, /= 7.0, IH), 5.26 (m,2H), 4.70 (d, /= 17.2, 1H), 4.37 (m, 2H), 4.12
(m, 6H), 3.62 (m, 2H), 3.36 (m, 4H), 3.04 (m, 3H), 2.80 (m, 2H), 2.00 {(m, 2H), 1.86

15  (m, 2H), 1.70 (m, 2H), 1.57 (m, 2H). MS m/e (M+H)"= 571.4.

EXAMPLE 5

N
\

)
A
N N N O
~ L
—N o " NJLNH

TS



purification. Mass spec. 481.24 (MH ), Cale. for C25H37FN206 480.26. 15
Intermediate 215 H ON\N | COTHHNF 5-Fluoro-3-(piperidin-4

yl ) qui nol i n-2(1H) - one hydrochl oride. The procedure 20 was the sane as the
synthesis of 7-fluoro-3-(piperidin-4-yl)-1, 8-naphthyridin-2(1H) one. After
reaction, partial of the solvent was renoved on rotary vacuum the

expected product canme out as a solid fromthe solution, filtration and
washing with ethyl ethanol to gave the edpécted product,
5-fluoro-3-(piperidin-4-yl)quinolin- 2(1H-one hydrochloride, a white solid

43% yield after twossh. 4l &yagég - i _ t175.96 (m
: . 2.16 (d. J:14.?ng g&‘?)]f"gaf 316 é’?aég M?i)fa‘y%%f gﬁ%%%’%%ﬁﬁ‘{[bs.m(
(dd, J=10.58, 2{Hdimaghylaming-ethw)-8§3x0-3,6, 18R 0-hgxabadro-33.99riagp(RHm 1 H), 7.13

(6, 30,51,1%, BBl oG P, At cloplefo 0 105>
N NN p O H N rmehydso-3H-2,3,9-triaza-cyclohepia[e]inden-8-one (11mg , 0.04 mmol) was reacted
5 inamanner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-gquinazolin-3-
yl)-piperidine-1-carboxylic acid {8-0x0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[e}inden-7-yl}-amide. Desired compound was
obtained as a white solid in 34% yield. '"H NMR (300 MHz, DMSO-Dg): 8=9.23 (s,
1H), 8.34 (s, 1H), 7.42 (d, /= 8.4, 1H), 7.12 (m, 2H), 6.87 (t, /= 7.5, 1H), 6.77 (d, J=
10 8.1, 1H), 6.64 (d, J=7.3, 1H), 5.26 (m, 2H), 4.69 (d, /= 17.2, 1H), 4.36 (m, 1H), 4..1‘3
(m, 6H), 3.37 (m, 2H), 3.21 (m, 2H), 3.05 (m, 2H), 2.82 (m, 8H), l.-71 (m, 2H), 1.57
(m, 2H). MS m/e (M+H)"= 545.4.

EXAMPLE 6

N~NH
4

O\NJOLNH
15 L\[i:]

3-Neopentyl-7-(2-oxo-2-(4-(2-oxo0-1, 2-dihydroquinazolin-3(4H)-yl)piperidin-

1-yl)ethyl)-7,8-dihydro-1H-pyrazolo[3,4-g]quinolin-6(5H)-one. O-(7-

Azabenzotriazol-1-yl)-N,N,N’ ,N’-tetramethyluronium hexafluorophosphate (116 mg,
20 0.3 mmol) was added to a solution of 2-(1-neopentyl-2-0x0-2,3,4,7-tetrahydro-1H-

pyrazolo[3,4-h]jquinolin-3-yl)acetic acid (95 mg, 0.3 mmol) and N,N-

diisopropylethylamine (158 pL., 0.9 mmol) in dichloromethane (5.0 mL). Mixture

was stirred at room temperature for 45 minutes. 4-(2-Oxo-1,4-dihydro-2H-

quinazolin-3-yl) piperidine (70 mg, 0.3 mmol) was then added to the mixture. After
25 3 hstirring at room temperature, the crude reaction mixture was purified by prep

HPLC starting from 30% methanol in water to 90% methanol in water over a period



4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n-3 yl ) pi peri di ne-1-carboxylic acid (9-
benzyl - 8- 0xo0- 3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-(R)-cycl ohept a[ e]i nden-7
jd)- am de. Potassium carbonate (25 ng, 0.18 mml) was added to a solution
of 4-(2 10 Oxo-1, 4-di hydro- 2H qui nazol i n-3-yl ) - pi peridi ne-1-carboxylic acid
(3-acetyl -9-
benzyl - 8- oxo- 3, 6, 7, 8,9, 10- hexahydro- 2, 3,9-triaza-(R)-cycl oheptal eji nden-7-y
|)- amde (19 ng, 0.03 mml). Reaction wasiadtirred at roomtenperature for
1.25 hours. Reaction was quenched with 1N hydrochloric acid (5 nli).
Met hanol was regpgesin ahd 4% flo¥erald ofi48 ml/mill. Remeoal oRﬁ‘dWéxﬁ'ﬁﬂﬁsz@&'éuws made
basic wth sodium 15 bi carbonate. M xture was extracted with
di chl or omet hane MSESD IM+H)Brbiéd extracts were dried (nmagnesium
sulfate), filtered and concentrated in vacuo. Title conpound was obtai ned
as an off-white solid in 90%yield. '"H NW 1(5300 MHz, CDC3): S= 7.64 (s, 1
H, 7.18 (m 6H), 7.06 (m 1 H), 6.96 BXAMBLE71 1 H), 6.84 (m 2H), 6.67
(m 111), 6.24 (d, J=5.9, IH, 540 (m 111), 4.96 (d, frl14.6, | H, 4.76
(d, 20 .1= 17.2, 111), 4.58 (m 2H), 4. 13 (m 5H), 3.83 (d, J= 13.2, 11-1),
3.46 (dd, JI = 3.1, J2=16.7, 1 H, 2 ,3H), 1.78 (m 4H). MS nmile
(MrH)' = 564.3. 25 153 EXAMPLE 2 H N N INN "N O O HNLO, NH
4- (2- x0-1, 4-di hydro-2H qui nazolin-3 yl) p i dipe-1-carboxylic acid (9- 5
nmet hyl - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro- 2, 3, 94tri #za-|{ R) - cycl ohept af ej i nden- 7

. . 0 ,
yl) am de. A catalytic anount of loﬁ)pa/u;t!l mg re n/mas added to a

m xt ure of (:; o

o

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- I -carboxylic acid {9-
(2-morpholin-4-yl-ethyl)-8-o0x0-3,6,7,8,9, 10-hexahydro-2, 3,9-triaza-(R)-
cycloheptafe]inden-7-yll-amide. T-(R)-Amino-9-(2-morpholin-4-yl-ethyi)-6,7,9,10-

10 tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one (18 mg, 0.05 mmol) was reacted
in a manner analogous to the preparation of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-
yl)-piperidine-1-carboxylic acid [8-0x0-9-(2-piperidin-1-yl-ethyi)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl}-amide. The title compound was
obtained as a light yellow solid in 43% yield. '"H NMR (300 MHz, DMSO-Dg): 8=

15 9.23 (s, 1H), 8.33 (5, 1H), 7.44 (d, J= 8.4, 1H), 7.13 (t, J= 8.4, 2H), 6.86 (t, /= 7.5,
1H), 6.77 (d, /= 8.4, 1H), 6.66 (d, /=7.0, 1H), 5.27 (m, 2H), 4.71 (d, J=17.2, I1H),
4.38 (m, 1H), 4.16 (m, 4H), 3.98 (m, 2H), 3.61 (m, 4H), 3.42 (m, 4H), 3.29 (m, 2H),
3.10 (m, 4H), 2.79 (m, 2H), 1.72 (m, 2H), 1.56 (m, 2H), 1.56 (in, 2H). MS m/e
(M+H)'= 587.4. -

20

25



(3-acetyl -9-net hyl - 8-o0xo0-3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-(R)-

cycl ohepta[ e] i nden-7-yl)-carbam c acid benzyl ester (30 ng, 0.07 nmmol), and
acetic acid (20 p.L, 0.35 nmmol) in nethanol (6 nL) and ethyl acetate (3
m.). Reaction 10 vessel was placed on a Parr hydrogenati on apparatus and
charged with 50 psi of hydrogen gas. Reaction m xture was allowed to shake
at roomtenperature for 1.5 hours. Mxturg was filtered. Filtrate was
concentrated. Residue was treated with di'cRl or omet hane (3 nm) and

sat urat ed aqueous sodi um bi carbonate (1 nL). 20 % phosgene in toluene (48
L, 0.09 mmmol) was added to the m xtureEXAEMBLE@Nn was 15 stirred at room
tenperature for 5 mnutes. 4-(2-xo-1, 4-di hydro-2H qui nazol i n-3-yl)

pi peridi niumacetate (25 ng, 0.09 mml) #Was added to the m xture. Reaction
mxture was allowed to stir at roomtenp¥rature for 1 hour. Another 20 L of
phosgene solution was added to the m xtWe |l oned after 15 m nutes by
anot her 20 ng of 4-(2-0xo-1, 4-di hydro-2Hsepazol i n-3-yl) piperidinium
acetate. Reaction 20 m xture was stirred & omif enperature for 30

m nutes. Reaction |ayers were partitioned ! lmashed successi vel y
with IN hydrochloric acid (2X 5nL), iYe @5 ~?a ic was dried
(magnesium sul fate), filtered and gonc ntrated |nv c 0. nigesi due was '
di ssolved in nmethanol (3 nlL). Potassiudm carbonate (2 ; 0 18 mmol ) was
added to the m xture. Reaction mxture was stirred a om 25 tenperature

for I hour. Reaction was quenched with a couple of drops of
trifluoroacetic acid. Cl8 preparatory HPLC

g acet \m: tr i | 53' mat Ie:] %g% d[paFaa&sé-W I\gﬁh&b&% oA aa-&ledﬁslmfbla@d&'a&ﬂa? 1”130““0'

7.17 (m 2H)> 7mowhek "-43’)[?”21’) -Soyp;3.67.8 lé’rﬂex%fﬂm'@%’?”’@d" ®-- 9.2, 1H),
508 \ay 17723@5%'{!% o Ll £ 9 gide, D PhoncipiilalTpeonil bk tQ’S‘%fz i
H, 2.94 (m 4Hpmol)svas, agéed(tma raljfure mfg-m)emmma-mwaaomwmmaﬁ 39,1
tetrahydro-3H-2,3,9-triaza-cycloheptafe]inden-8-one (22 mg, 0.07 mmol) and
triethylamine (40 pL, 0.29 mmol) in dichloromethane (1 mL). Reaction was stirred
10 at room temperature for 30 minutes. 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)
piperidinium acetate (65 mg, 0.22 mmol) was added to the reaction mixture.
Reaction was stirred until judged complete by HPLC (1.5 hours). Mixture was
concentrated in vacuo. C18 preparatory HPLC (acetonitrile-water-trifluoroacetic
acid) afforded the desired product as a white solid in 34% yield. '"H NMR (300 MHz
15 DMSO-Dg): 8=9.26 (s, 1H), 8.34 (s, 1H), 7.43 (d, /= 8.8, 1H), 7.18 (m, 3H), 6.91 (t
J=1.0, 1H), 6.83 (d, /= 8.1, 1H), 6.66 (d, J= 7.0, 1H), 5.28 (in, 2H), 4.70 (d, /= 17.6,
1H), 3.62 (m, 6H), 3.62 (m, 4H), 3.41 (m, 4H), 3.27 (m, 4H), 3.09 (m, 2H), 1.86 (m,
2H), 1.72 (m, 2H). MS m/e (M+H)"=573 4.

20

25



NN[ ~O ~JNHNO ONH N~ 10 4-(2-0xo-1, 4-di hydro-2H qui nazolin-3 yl)
pi peridin-I1-carboxylic acid [8- oxo0-9-(2piperidin-1

yl -ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)- cycl ohepta[ eJi nden-7

yl J-amide. N,]V -Di succinimdyl carbonate (55 ng, 0.21 mmvol) was added to
a mxture of 7-(R)-am no-9-(2-piperidin-l-yl-ethyl)-6,7,9, 10-
tetrahydro-3H 2, 3,9-tri aza-cycl ohepta[ e]i nden-8-one (60 ng, 0.18 nmol) and
15 triethylamne (150 L, 1.1 nmmol) in di chi38r onet hane (3 nL). Reaction was
stirred at roomtenperature for 30 m nutes. 4-(2-0Oxo--

1, 4-di hydr o- 2H qui nazol i n-3-yl) pi perigisipnEacet ate (65 ng, 0.22 mol)
was added to the reaction m xture. Reaction was stirred until judged
conplete by HPLC (1.75 hours). Mxture was washed successively w th water
(2 X5 L) and brine (1 X5 nL). O ganj& 20 concentrated in vacuo. C 8
preparatory HPLC (acetonitrile-water-tmif oaceti c acid) afforded the
desired product as a tan solid in 34%yie "H NWR (300 WHz, DVBO D6): S=

9.23 (s, | H), 8.34 (s, | ). 743(d J | ), 7.13 (m 2H), 6.86 (t,
J= 7.0, 1H), 6.77 (d, t-- . ; He% W H, 526 (m 2H),
4.71 (d, J= 17.2, 1H), 436 (m 1 m HH)

3,4H 2H), 3.26 (m

2H), 3.08 (m IH), 292(m 25 2H), 2.8 0 (m 24, 1.62 (m
O -0

4H). M5 mle (MrH)'= 585.4. 155 EXAMPLE 4 HN N

'H- szro[pmendme# 4'-quinazolin]-2'(3'H)-one-1 -carbo.xyhc acid [8-0x0-9-
5 (1 -(S)-phenyl-ethyl)-3,6, 7.8,9,1 O-hexahydro-2,3, 9-trtaza-(R)-cyclohepta[ elinden-7-
Vi]-amide. 7-Amino-9-(1-(S)-phenyl-ethyl)-6,7,9,10-tetrahydro-3H-2,3,9-triaza-(R)-
cyclohepta[e]inden-8-one (27 mg, 0.08 mmol) was reacted in a manner analogous to
the preparation of "H-spiro{ piperidine-4,4'-quinazolin]-2'(3'H)-one- 1 -carboxylic acid
[8-(2-morpholin-4-yl-ethyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-

10 cycloheptaje]inden-7-yl]-amide. The title compound was obtained as a white solid in
14% yield. "H NMR (300 MHz, CD;0D): 5= 7.92 (s, 1H), 7.46 (m, 5H), 7.37 (m,
1H), 7.30 (m, 1H), 7.19 (m, 2H), 7.00 (t /= 7.7, 1H), 6.85 (d, J= 7.7, 1H), 5.98 (q, /=
6.8, 1H), 5.46 (dd, JI= 4.6, /2= 13.0, 1H), 4.98 (d, J= 17.2, 1H), 4.90 (m, 1H), 4.37
(d, /=17.6, 1H), 4.11 (m, 2H), 3.40 (m, 4H), 3.22 (m, 2H), 2.12 (m, 2H), 1.92 (d, J=

15 13.5,2H), 1.24 (d, /= 7.3, 3H). MS m/e (M+H)"'= 564.1.

‘ EXAMPLE 10



N O NA, NH 4-(2-Oxo-1, 4-di hydro-2H qui nazolin-3 yl)

pi peridi ne-1-carboxylic acid [8- 5 oxo0-9-(2pyrrolidin-1

yl -ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R) cycl oheptale]inden-7
ylJ-am de. 7-(R)-Am no-9-(2-pyrrolidin-l-yl-ethyl)-6,7,9, 10-
tetrahydro-3H 2, 3,9-triaza-cycl oheptal e]i nden-8-one (27 ng, 0.09 nmol) was
reacted in a manner anal ogous to the preq éation of

4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3- y|)-g peri di ne-1-carboxylic acid

[ 8- 0x0-9-(2-piperidin- | -yl-ethyl)-3,6,7,8,9, 10 10

hexahygro 2, g 9-tri aza- o@.fﬁny&h}empﬂaiw}dzmsuy@ I\;%ra?f%%@arb&lﬂ%%cs%qlgg?ung
was obtained as a e soli : =
9.23 (s, IH, %"03%%16‘5?('?4?" ’?‘J’A%%%’ ‘H‘J’%m %? -rigzay@ m 2H), 6.86 (t
J 7.3, 1H) 6. 78ycloheptdfe]ifdén-7. I@md@ﬁxﬁﬁﬁb-‘) 1+(8)-phe: l-cih 6751@6 (m2H),
4.70 (d, )=17. 2@) Qp[] 3 H)) a;;-((‘)) Qy %\ 336(m
4H), 3. 04 (m 3igah (BéH(Z:ﬁS’%mu@-wl@ﬁrmfz dent8 see(Zilan 08pmol) wayo (m

2 1.57 2 - -N~/N O
e

pi peri di ne- | - cafivigeglin-g Mlnengne(bcm’pwaixhymdﬁﬂ t(%vllt)eﬂémokmel ylig, 7, 8,
9, 10. hexahydro aﬁﬁﬂ' 3 - m
7- (R) - Ami no- 9- (’}2?’63?&%&111{)& noﬁe@ﬁl l § gﬂk@gf@%ﬁg{hﬁg&ﬂ yl}'lnlndae ”Iqﬁe
t et r ahydr o- 3H 2¢@nBund way ebtainesd asraemnaz[sem moROYs el 8 NMR§300 MH2/CE@D) was
reacted 5in a p r.ai
o 4 (2- oxo- 1, -8 hoale TBRCHE B MBI R P2 @ =881, 112
10 2H), 6.95 (t, /= 7.0, 1H), 6.78 (d, J= 7.7, 1H), 5.98 (d, /= 7.0, 1H), 5.44 (dd, JI= 4.4,

J2=13.7, 1H), 4.98 (d, J=17.2, 1H), 4.49 (m, 1H), 4.41 (m, 3H), 4.31 (m, 4H), 3.36

(m, 1H), 3.24 (m, 1H), 2.99 (m, 2H), 1.93 (m, 2H), 1.73 (m, 2H), 1.24 {d, J= 7.0,

3H). MS m/e (M+H)'=578.2.

15 ' EXAMPLE 11

4-(2-Oxo-1,4-dihydro-2H-guinazolin-3-yl)-piperidine-I-carboxylic acid [8-
0x0-9-(1-(R)-phenyl-ethyl)-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)-

20  cycloheptafe]inden-7-ylj-amide. 7-Amina-9-(1-(R)-phenyl-ethyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-(R)-cyclohepta[e]inden-8-one (48 mg. 0.15 mmol) was
reacted in a manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-
quinazolin-3-yl)-piperidine-1-carboxylic acid [8-ox0-9-(2-piperidin-1-yl-ethyl)-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-amide. Title

25  compound was obtained as an off-white solid in 10% yield. 'H NMR (300 MHz,
CD;0D): &= 7.50 (s, 21H), 7.25 (d, /= 8.4, 1H), 7.14 (m, 2H), 7.07 (m, 4H), 6.93 (t,



yl ) - pi peri di ne-1-carboxylic acid

[ 8- 0x0-9-(2-piperidin-l-yl-ethyl)-3,6,7,8,9, 10-

hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-am de. Desired conpound
was obtained as a white solid in 34%yield. "H NWR (300 MHz, DVSO D6): 8=

9.23 (s, | H), 834 (s, 1 H, 7.42 (d 1= 8.4, 1H), 7.12 (m 2H), 6.87
(t, .1=7.5, 1H, 6.77 (d, '- 10 8.1, 1 K. 6.64 (d, 1= 7.3, 1 H, 526
(m 2H), 4.69 (d, J=17.2, | H), 4.36 (m 1°H), 4.13 (m 6H), 3.37 (m 2H),

3.21 (m 2H), 3.05 (m 2H, 2.82 (m 8H, 1.71 (m 2H), 1.57 (m 2H. M
me (MH' 545J:47 SEMAYBISE (6, 210, I8 N,Nes 7, 18).%7 (sEU= 65, 1H), 5.40 (dd, JI=

5- Neopentyl (2 - - di hyd i olin-3 | ) pi.peri di n-

1 yl)ethyl)- 7 381 “ﬁ‘{/ldﬁ Hﬁy&r@@r%ﬁ[g’g@q{]?ﬂ@ i 6%%26% éﬁﬁ“o’é{’(@e 3H,

,(Ai (illéenzot r2 6 aé ol3 3.3 (i) )I—U\I:Sm#l&(rjl, N1y, tzepr(@nlmnylger(ﬁ.]gmmlhmaf, RHYriomh@sphat e
ny, s added..fo_a solution o

2- (1- neopentyl - %%2“ g?"aﬁ:fgdro-l H

pyrazol o[ 3, 45 hj qui nol i n- 3 yI )acetlc acid (95 ng, 0.3 mml) and N, N-

di i sopropyl ethylamine (158 }tL, 0.9 mml)_ in_dichl oronethane (5.0 ni).

M xture was stirred at roon1tenperatd@§gygﬁfd@ m nut es. 4-(2- Oxo-

1, 4-di hydro-2H qui nazolin-3-yl) piperidine (70 ng, 0.3 mvl) was then

added to the m xture. After 25 3 h irng at roomtenperature, the crude

reaction mxture was purified by piePLC starting from 30% net hanol in

wat er to 90% met hanol in water over—d lod 157 of 8 min and at a flow
rate of 40 m/mn. Renobval of solvent ni syed the desired. M (ESI) 529

MrH) ; Rf=1.57. EXAMPLE 7 H N
”° O i 0L
5 A

4-(2-Oxo-1,4-dihydro-2 H-quinazolin-3-yl}-piperidine-1-carboxylic acid (9-
10 benzyl-4-chloro-8-0x0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-(R)-cycloheptafe]inden-
7-yl)-amide. N,N’-Disuccinimidy] carbonate (63 mg, 0.25 mmol) was added to a
mixture of 7-(R)}-Amino-9-(2-morpholin-4-yl-ethyl)-6,7,9,10-tetrahydro-3H-2,3,9-
triaza-cyclohepta[e]inden-8-one (120 mg, 0.24 mmol) and triethylamine (500 pL, 3.6
mmol) in dichloromethane (5 mL}). Reaction was stirred at room temperature for 30
15  minutes. 4-(2-Oxo-1 ,4—dihydr6—2H—quinazolin-3-yl) piperidine (54 mg, 0.23 mmol)
was added to the reaction mixture. Reaction was stirred until judged complete by
HPLC (0.5 hours). Mixture was washed successively with water (2 X 5mL) and
brine (5 mL). Organic layer was concentrated in vacuo. Residue was purified by
C18 preparatory HPLC (acetonitrile-water-trifluoroacetic acid). Acetonitrile was
20 removed from the product containing fractions in vacuo. Remaining aqueous was
made basic with sodium bicarbonate. Mixture was extracted with ethyl acetate (2 x
20 mL). Combined extracts were washed with brine (10 mL). Organic was dried
(magnesium sulfate), filtered and concentrated. Desired product was obtained as a
white solid in 24% yield. 'H NMR (500 MHz, CD;0D): 8= 7.91 (s, 1H), 7.16 (m,
25 4H),7.10 (d, /= 7.3, 1H), 7.04 (m, 3H), 6.92 (t, /= 7.5, 1H), 6.79 (d, J= 7.9, 1H),
| 5.45(dd, JI=4.4,J2=13.3, 1H), 5.29 (d, J= 16.8, 1H), 4.99 (d, J=14.7, 1H), 4.60 {m,



N / ~O0 NN/NOHC- O NNH Oj b,
4- (2- xo-1, 4-di hydro- 2H qui nazol i n-3 yl ) pi peridi ne-1-carboxy/ic acid (9-

(2-norpholin-4 yl-ethyl)-8-o0xo0-3,6,7,8,

cycl ohept a[ e]i nden-7 y1J-am de.

7- (R) - Am no- 9- (2-nor phol i n-4-yl -ethyl)-6,7,9,10 10
tetrahydro-3H2,3,9-tri aza- cyclohepta[c]lnden 8-one (18 ng, 0.05 nmmol) was
in a manner anal ogous to the predé?aﬂon of

react ed

4- (2- oxo- 1, 4- di hydr o- 2H qui nazol i n-3- yl ) - pi peridi ne-|

[ 8- 0xo0- 9- ( 2- pl P2H), d149-(n fmb ﬁdulz)ﬁ)%@ ﬁ:?z‘leH) 336 (m, lH) 3, 19(dd JI=

hexahyd

ro-2,

conmpound vvas

,9-triaza- ta[elnden- - etltle

9, 10- hexahydro- 2, 3,9-tri aza- (R)-

-carboxylic acid

' obBiBEdo H)q%%r{m? @opRa 11 O )i M e OAHRIR ( 300

MHz, DVSO-D6): 8eg.il5 9.23 (s, 1 H ,833(s 1H, 744(d ./=28.4, 1 H,
7.13 (t, J=-8.4, 2H), 6.86 (t, J=7.5, | H), 6.77 (d, . 8.4,1H), 6. 66
(d, ./=7.0, 1 H, 527 (m 2H, 4.71 (d, J=17.2, 1 H), 4.38 (m IH, 4.16
(m 4H), 3.98 (m 2H), 3.61 (m 4H), , 3.29 (m 2H), 3.10 (m
41-1), 2.79 (m 2H), 1.72 (m 2H), 1. (m Z1T), 1.56 (m 2H). M5 rn/e
(MtH) += 587.4. 20 25 158 EXAMPLE 8 yH N N / O N OHKN NT
nF
A
o
H
o NJLNH
4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl}-piperidine-1-carboxylic acid {8-
0x0-9-(4-trifluoromethyl-benzyl)-3,6,7,8,9, 10-hexahydro-2, 3,9-triaza-(R)-
10 cycloheptafe]inden-7-yi]-amide. 7-Amino-9-(4-trifluoromethyl-benzyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-(R)-cyclohepta[e]inden-8-one bismethanesulfonate was
reacted in a manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-
‘quinazolin-3-yl)-piperidine- 1 -carboxylic acid {8-0x0-9-(2-piperidin-1-yl-ethyl)-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cycloheptale)inden-7-yl]-amide. Title
15  compound was obtained as a white solid in 19% yield. '"H NMR (500 MHz, DMSO-
Dg): 8= 9.19 (s, 1H), 8.09 (s, 1H), 7.48 (d, J= 7.9, 1H), 7.38 (d, J= 8.4, 1H), 7.34 (d,
J=8.5, 1H), 7.10 (m, 3H), 6.85 (t, /=7.0, 1B), 6.77 (d, /= 7.9, 1H), 6.66 (d, J= 6.4,
1H), 5.35 (m, 2H), 4.71 (m, 3H), 4.36 (m, 2H), 4.29 (5, 2H), 4.18 (d, J=12.8, 2H),
3.29 (m, 1H), 3.13 (dd, J1=13.6, J2= 16.6, 1H), 2.81 (m, 2H), 1.72 (m, 2H), 1.56 (d,
20 J=11.3, 2H). MS m/e (M+H)"=632.1.

25



/- NH O'H Spiro[piperidine-4,4"-quinazolin]-2'"(3" H)-one-I-carboxylic acid
[9-(2- 5

nmor phol i n- 4yl - et hyl ) - 8- ox0- 3, 6, 7, 8, 9, 10- hexahydro-2, 3,9-tri aza- (R) -

cycl ohept a[ eJi nden-7-yl ]-am de. N, N -Di succini mdyl carbonate (21 ng, 0.08
mmol ) was added to a m xture of

7- (R) - Ami no- 9- ( 2- nor phol i n-4-yl -ethyl)-6,7,9, 10-

t et rahydro-3H 2, 3, 9-tri aza- cycl ohept a[ ej i H8&n- 8-one (22 ngy, 0.07 nmml) and
triethylamne (40 L, 0.29 mmol) in dichloronethane (1 ). Reaction was
stirred 10 at roomtenperature for 30 BXAMBEE 14

4-(2- xo-1, 4-di hydro- 2H qui nazolin-3-yl) piperidiniumacetate (65 ng, 0.22
mmol ) was added to the reaction m xturg. Reaction was stirred until judged
conplete by HPLC (1.5 hours). M xture-N concentrated in vacuo. C18
preparatory HPLC (acetonitril e-water-gryfIyoroacetic acid) afforded the
desired product as a white solid in 349 ld. "HNW (300 MHz, 15
DMSO-D6): S=9.26 (s, | H, 8.34 (s, 1 W (d, J 8.8, 1H), 7.18 (m
3H, 6.91 (t .)=7.0, IH, 6./8 3. 1 ®% 66 (d, .F 7.0, 1H,
5.28 (m 2H), 4.70 (d,.1=17.6, | 62 Y MK 6 9 4H), 3.41 (m
4H), 3.27 (m 4H), 3.09 (m 2H), 1.86 (m “2H, 1 2H). Ms me
(MtH) += 573.4. 20 25 159 EXAMPLE 9 H N NL [ ~ N "NHONNO NH

H—spiro[p{peridine—é,tl ’-quinazolfn] -2'(3'H)-one-1-carboxylic acid {8-oxo0-9-
5 (4-trifluoromethyl-benzyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-
cycloheptafe]inden-7-yl]-amide. 7-Amino-9-(4-trifluoromethyl-benzyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-(R)-cycloheptale)inden-8-one bismethanesulfonate was
reacted in a manner analogous to the preparation of 'H-spiro[piperidine-4,4'-
quinazolin]-2'(3'H)-one- 1 -carboxylic acid [9-(2-morpholin-4-yl-ethy})-8-oxo-

10 3,6,7,8,9,IO—hcxahydrd-Z,3,9-triaza-(R)-cyciohepta[e]inden-?-yl]-amidc. The title
compound was obtained as a white solid in 6% yield. 'H NMR (500 MHz, CD;0D):
8=1791 (s, 1H), 7.46 (d, J=8.2, 1H), 7.35 (d, /= 8.6, 1H), 7.30 (m, SH), 7.17 (m,
2H), 7.01 (t, /= 7.6, 1H), 6.84 (d, /= 8.2, 1H), 5.51 {dd, JI= 4.6, J2= 13.1, 1H), 5.40
(d, /~17.1, 1H), 5.07 {d, /= 15.3, 1H), 4.64 (d, /= 4.9, 1H), 4.61 (s, 1H), 4.43 (s,

15 1H), 4.09 (m, 2H), 3.42 (m, 3H), 3.35 (m, 1H), 3.22 (m, 1H), 2.1‘6 (m, 1H), 2.07 (m,
1H), 1.92 (d, J= 13.4, 2H). MS m/e (M+H)*= 618.1.

EXAMPLE 15

20



H "HSpiro [piperidine-4, 4'-quinazolin]-2'(3 H)-one-1 -carboxylic acid

[ 8-0x0-9 5

(1-(S)phenyl -ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)-cycl oheptal[e]in
den-7- yl1J-am de.

7- Am no-9- (1-(S)-phenyl -ethyl)-6,7,9, 10-tetrahydro-3H 2, 3,9-tri aza-(R) -
cycl ohept a[ e] i nden-8-one (27 ngy, 0.08 mml) vvas reacted in a manner

anal ogous to the preparation

of H spi r o[ pi peri di ne- 4, 4' - qui nazolin]-2' (3 H) one-1-carboxylic acid

[ 9- (2- nor phol i n-4-yl 4@2-%)1 tﬁdzﬁ)@o&fﬁqﬁn&oﬂn-?@d)%)ﬁm f’-‘t:&rb%xﬁrctdcicﬁ(l’a (R)
10 cycl ohept a[ e]i nden- -yI The title conmpound was obtai ned as
white solid in BSe2OPY; ‘P’f? %&b@s@%%ﬁ%@-&do}w Riglof wdenipl)- 7. 46

5H), .7.37 ide 7,97 3 §or-- 7.7, |
(H)m 6H235 (s ]g?@d? 7fdk?AZm§&9(;£Bp:dpyH)s791&@&1&9&@3&24%9%(“ Jfl 26" 1

13.0, IH), 4. 98°l(CéPhept9Lc]!9¢err28-onwsmathws'(l natppyas mcmlmemermalym to| H),

4.11 2 3 "

T35, vy patarergiayhbe b Wangidle il chinal ln £5b pigerilne fpartpo |

| fO- Q N N\~ @cldi&-pm@r(?--men@c-i-ﬂ@@wl)dcGJJB,inhmwcbo-ZH&rmmim-| n-3 yl)
di ne- |

x0- 5. (1. (S phorylorerRTHEaT i aids. Thedssind productwes ptaiped g g yellow

cycl ohept a[ eJi nstdid-iif 2§%Jrialdri ' HONNMR-(400 Miz) DMS(-B): sl (s,eIHDyB)ﬂsﬁs THY, 10-

R e e T

?8(2 oxg (12149 dlﬁyelgﬁ;ﬁl“}SQU(dla%Qhuniﬂ} W4, PHY,4dsNE; J= re4,henyd 3emaci d
0OX0- | | AN -
L0100 ToP holh a8 s 25, 614 . 230, 328 (e Hrch B Ra 165 FR AR G153 e,

Title J2=16.5, 1H), 2.80 (m, 2H), 1.71 (m, 2H), 1.57 (4, /= 11.7, 2H), 1.23.{d, /= 6.9,
3H), 0.80 (d, J= 6.9, 3H). MS m/e (M+H)'= 516.4.

15 EXAMPLE 16

4-(2-Oxp-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- I-carboxylic acid [9-
(3,3-dimethyl-butyl)-8-0x0-3,6,7,8,9,10-hexahydro-2, 3,9-triaza-(R)-

20  cycloheptafe]inden-7-yl]-amide. 7-(R)-Amino-9-(3,3-dimethyl-butyl)-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one bismethanesulfonate was
reacted in a manner analogous to the prepai‘aiion of 4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidine-1-carboxylic acid [8-ox0-9-(2-piperidin-1-yl-ethyl)-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)}-cycloheptalelinden-7-yl]-amide. The desired

25 product was obtained as an off-white solid in 29% yield. '"H NMR (500 MHz,
DMSO-Dg): 8= 9.19 (s, 1H), 8.32 (s, 1H), 7.38 (d, J= 8.6, 1H), 7.10 (t, /= 9.2, 3H),



conmpound was obtained as a white solid in 20%yield. 'H NVWVR (300 MHz,
Cb30D): 7.92 (s, 1H), 7.47 (m 5H), 7.43 (d, Jr 8.8, 1H), 7.21 (d, Jr 8.8,
1H), 7.12 (m 10 2H), 6.95 (t, Jr 7.0, 1 H, 6.78 (d, Jr 7.7, 1 H), 5:98
(d,.)--- 7.0, 1 H), 5.44 (dd, Jl= 4.4, J2=13.7, 1H), 4.98 (d,.1=17.2, 1H),
4.49 (m 1H), 4.41 (m 3H), 4.31 (m 4H), 3.36 (m I H, 3.24 (m | H),
2.99 (m 2H), 1.93 (m 2H), 173(m 2H) , #24(d Jr 7.0, 3H. M5 W
(MtH)' = 578.2. 15 EXAMPLE 11 H N N O H 166 OHNNH 4- (2-0xo-1,
4- di hydr o- 2H qui nazol i n- 3yl ) pi peri di ne- I-carboxyllc acid [8- -

oxo- 9- (1- (R)phe|638|6-(et}’h’y15,)l-l-§,677(£J9,7@1HE>66§|3)(§U1<B})25&@tUiEll@SazIﬁﬁ)lﬁZS@lo

| oh J heny! - et h
A I YU S e T Tt T D H U i
was reacted Inaaer(mmzan@é:ogpvamos djlh@n AESPREG(] 2 204, 2ﬁ’)(1272’619 2H),

1, 4- di hydr o- 2H gumazo - y);?(p di ne-T-carboxylic a

[ 8- 0x0- 9- ( 2- pi pé ﬁ&fluﬁ 2H3:H 7)m,3H$ 17154 1H), 0.79 (s, 9H). MSmfG(M*'H)-

10- hexahydros2, 3s§2tri aza- (R)-cycl ohepta[ e] i nden-7-y1]-am de Title 25
conpound was obtained as an off-white solid in 10%yi eld. "H NWR (300 MHz,

CD30OD): S= 7.50 (s, 21 H), 725(d /=8.4, 1 H, 7.14 (m 2H), 7.07 (m
4H), 6.93 (t, 161 J--7.5, . 6.83 78 (d, J 7.7, 1H), 5.97
(g, J 6.7, | H, 5.40 (dd, J1— 4.6, Jgﬂ@%@lﬁ 5.05 (d, Jr--- 17.6, 1

H, 4.49 (m 3H), 4.42 (s, 2H), 4.30 (m 3H), 337(m 11-1), 3.24 (m
1H, 2.99 (m 2H), 1.93 (m 2H), 1.76 (m 2H), 1.70 (d,.,-- 7.3,3H. MBS nfe
(MrH) += 578.1. 5

O
N N/U\Q 0
N A NH
o
% @
4-(8-Oxo-7-{{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-

carbonyl]-amino}-6,7,8,10-tetrahydro-3H-2, 3, 9-triaza-(R)-qychhepta[ el inden-9-yl)-
piperidine-1-carboxylic acid tert-butyl ester. 4-(7-(R)-Amino-8-0x0-6,7,8,10-

Q
o
u ot

10

tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-9-yl)-piperidine- 1 -carboxylic acid

I5  tert-butyl ester acetate was reacted in a manner analogous to the preparation of 4-(2-
o0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1 -carboxylic acid [8-0x0-9-(2-
piperidin-l-yl~ethyl)-3,6,7,8,9,l0-hexahydro—2,3,9-triaza—(R)-cycIohcpta[c]indcn—7-
yl]-amide. C18 preparatory HPLC gave the desired product as an off-white solid in
26% yield. '"H NMR (500 MHz, DMSO-Dg): 8= 9.22 (s, 1H), 8.38 (s, 1H), 7.38 (d,

20 /=86, 1H), 7.10 (m, 3H), 6.85 (m, 1H), 6.75 (d, J= 7.6, 1H), 6.57 (s, I H), 5.28 (m,
1H), 5.02 (d, J= 17.1, 1H), 4.66 (d, J= 17.1, 1H), 4.46 (m,1H), 4.34 (m, 1H), 4.30 (s,
2H), 4.08 (m, 4H), 3.76 (m, 1H), 3.25 (d, /= 17.4, 1H), 3.04 (m, 1H), 2.79(m, 4H),
1.91 (m, 1H), 1.68 (n, 2H), 1.54 (m, 4H), 1.39 (s, 9H). MS m/e (M+H)'= 679.3.

25



EXAMPLE 12 HCO NNO'Il NNKOHA ~NNH4-(2-0o-1,

4- di hydr o- 2H qui nazol i n- 3yl ) piperidine-I-carboxylic acid (9- 10

benzyl - 4- chl or o- 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro- 2, 3,9-triaza-(R) - cycl ohept a[ eJ
inden- 7 yl)-am de. NN -Di succinimdyl carbonate (63 ng, 0.25 nmol) was
added to a mxture

of 7- (R) - Am no- 9- ( 2- nor phol i n-4-yl -et hyl ) - 6%’ 9, 10-t et rahydro- 3H 2, 3, 9-
triaza-cycl ohept a[ e]i nden-8-one (120 ny, 4 mmol) and triethylanm ne (500
pL, 3.6 nmol) in dichloromethane (5 nL). Reaction was stirred at room
tenperature for 30 15 m nutes. 4-(2- OXBXAMPIE 18 dr o- 2H qui nazol i n-3-yl)

pi peridine (54 ng, 0.23 mmol) was added to the reaction m xture. Reaction
was stirred until judged conplete I HPLC (0.5 hours). M xture was washed
successively with water (2 X 5nlL)yan brine (5 nL). Organic |ayer was
concentrated in vacuo. Residue wa! ied by C18 preparatory HPLC
(acetonitrile-water-trifluoroacetic Acetonitrile was 20 renoved from
t he product containing fractions in enai ni ng aqueous was nade

basi ¢ wi th sodi um bi carbonate. M xt unNe @ ted wth ethyl acetate (2
d Wit hi_br neJl(lO m.). Organic was

x 20 nL). Conbined extracts wer shé
dried (magnesiumsulfate), filt and concentrdf ed¥Desired product was
obtained as a white solid in 2 oyleld 1 H NWR ( MHz, CD30D): S= 7.91
(s, 1H, 7.16 (m 25 4H), 7.10 (d, J=7.3, | H, 7. 3H), 6.92 (t, J=
7.5, 1 H, 6.79 (d, J=7.9, IH), 5.45 (dd, J1= 4.4, 13.3, 1 H, 5.29
(d, .f- 16.8, 1 H), 4.99 (d, J14.7, 1 H, 4.60 (m 162 2H), 4.49 (m 3H,
4.39 (s, 2H), 4.28 -t J="12.7 19 (dd, 14.0, J2=
16.2, 1 H), 2.98 (m - @yo-1.4- fé‘J;Vd(?rFHz%)‘"azﬁ’( ”rrT}iJ’?'nH‘P%ﬂB"e*WH%’?'G R &=

5 oxo-9-piperidin-4-yl-3,6,7,8,9,1 0—hexahydra—2,3,9—trmza—(R)—cyc[ohepta[e]mden—7—
yl)-amide. Trifluoroacetic acid (250 pL) was added to a chilled (water ice bath)
solution of 4-(8-0x0-7-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-
carbonyl]-amino}-6,7,8,10-tetrahydro-3H-2,3,9-triaza-(R)-cyclohepta[ elinden-9-yl)-
piperidine-1-carboxylic acid tert-butyl ester (60 mg, 0.08 mmol) in dichloromethane

10 (1 mL}). Reaction was stirred at 0°C for 1 hour. Mixfure was concentrated in vacuo.
The desired product was obtained as alight yellow solid in 65% yicld. 'H NMR (500
MHz, DMSO-Dg): 5=9.23 (s, 1H), 8.32 (s, 1H}), 7.41 (d, /= 8.6, 1H), 7.11 (m, 3H),
6.86 (t, J=17.5, 1H)}, 6.76, d, /= 7.9, 1H), 6.62 (d, J= 6.7, 1H), 5.29 (m, 1H), 5.11 (d,
J=16.8, 1H), 4.66 (t, /= 1H), 4.53 {(d, J= 17.4, 1H), 4.35 (m, 1H), 4.29 (s, 2H), 4.16

15  (d,/=12.5,4H),3.42 (d, /<119, 1H), 3.26 (dd, Ji=3.8,J2=16.3, 1H), 3.16 (d, /=
10.7, 1H), 3.05 (m, 2H), 2.83 (m, 3H), 2.15 (m, 1H), 1.70 (m, 4H), 1.57 (d, /= 10.7,
2H). MS m/e (M+H)"=557.2.

20

25



598.1. 5 EXAMPLE 13 H NSNN N O F3 C~Na 0 UN NH

4-(2- xo0-1, 4-di hydro-2H qui nazolin-3 yl) piperidine-I|-carboxylic acid [8-
0Xx0-9-(4-tr f uoronethyl-benzyl)-3, 6, 7, 8, 9,10-h exahydro-2, 3, 9-iri
aza-(R) 10 cycl ohepta[eJdinden-7 yl]-am de.

7- Am no-9-(4-trifluoronethyl -benzyl)-6,7,9, 10-

tetrahydro-3H 2, 3,9-triaza-(R)-cycl ohept a[,el,i nden- 8-one bi snet hanesul f onat e
was reacted in a manner anal ogous to the eparation of - '

4- (2-o0x0-1, 4-di hydro-2H qui nazol i n-3-yl ) -pi peri di ne-1-carboxylic acid
(8-0x0-9-(2-piperidin-1-yl-ethyl)- EXAMPLE 19

3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)-cycl ohepta[e]iriden-7-yl]-am de.
Title 15 conmpound was obtained as & white solid in 19%yvyield. 1H NVR (500
MHz, DMSO- D6): 8= 9.19 (s, 1H, & s, 1H), 7.48 (d,.1 7.9, 1H), 7.38
(d, J 8.4, 1H), 7.34 (d, = 8.5\ 7.10 (m 3H), 6.85 (t, J 7.0, 1 H,
6.77 (d, J 7.9, 1 H, 6.66 (d, J 6.4 H, 535 (m 2H), 4.71 (m 3H),
4.36 (m 2H), 4.29 (s, 2H), 4.18 (d,(. 1%.8,2H), 3.29 (m 1 H, 3.13
(dd, J1=13.6, J2=16.6, 1 H), 2.81\( ~N m H), 1.56 (d, 20 J 1-
1.3, 2H). M5 W (MtH)+= 632.1. 2 3 FXAWPLE 1 HINSNNNO F3 C/ ~ AN
NO OHf N™ NH

9-(2,2-Dimethyl-propyl)-7-(R)- {2-0x0-2-{ 4—(2-;»:0-1, 4-dihydro-2H-

5  guinazolin-3-yl)-piperidin-1-ylj-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cycloheptafe]inden-8-one. O«7-Azabenzotriazol-1-yl)}-NN,N'N'-
tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) was added to a
solution of {9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cycloheptafe]inden-7-yi]-acetic acid (45 mg, 0.14 mmol) and¥,N-

10 diisopropylcthyiaming (100 puL, 0.57 mmol) in DMF (1.5 rﬁL). Mixture was stirred
at room temperature for 45 minuteés. 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl}
piperidine (40 mg, 0.17 mmol) was then added to the mixture. Reaction was stirred
at room temperature untif it was judged complete by HPLC (45 minutes). C18
Preparatory HPLC (acetonitrile-water-trifluorocacetic acid) was performed on the

15 crude mixture. Acetonitrile was removed from the fractions containing the desired
product in vacuo. Remaining aqueous was made basic with sodium bicarbonate.
Mixture was extracted with ethyl acetate (2 X 15 mL). Combined extracts were
washed with saturated aqueous sodium bicarbonate (10 mL). Organic was dried
(magnesium sulfate), filtered and concentrated in vacuo. Title compound was

20  obtained as a white solid in 50% yield. '"H NMR (500 MHz, DMSO-Dg): 5= 9.23 (s,
1H), 8.23 (s, 1H), 7.37 (d, /= 8.5, 1H), 7.10 (m, 3H), 6.86 (t, /= 7.3, 1H), 6.77 (d, J=
1.9, 1H), 5.38 (d, J= 16.2, 1H), 4.63 (d, /= 17.4, 1 H), 4.50 (m, 1H), 4.40 (m, 1 H),
4.28 (s, 2H), 4.09 (m, 1H), 3.87 (m, 1H), 3.55 (t, /= 13.0, 1H), 3.10 (m, 2H), 3.01 (m,
3H), 2.88 (m, 1H), 2.59 (m, 1H), 2.34 (m 1H), 1.84 (m, 1H), 1.59 (m, 3H), 0.74 (d,

25 J=19.2,9H). MS m/e (M+H)'= 5432,



NH ' Hspiro[piperidine-4,4'-quinazolin]-2'(3" H)-one-I|-carboxylic acid

[ 8-0x0-9- 5

(4-trifluoronethyl-benzyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza-(R)

cycl ohepta[e]inden-7 yl]-am de.

7- Am no-9-(4-trifluoronethyl -benzyl)-6,7,9, 10-

tetrahydro-3H 2, 3,9-triaza-(R)-cycl ohept a[ ey nden- 8- one bi snet hanesul fonate
was reacted in a manner anal ogous to the lﬁ epar ati'on of
"H-spiro[ pi peridine-4,4'- quinazolin]-2' (3" H-one-I|-carboxylic acid

9- (2-nor phol i n-4-yl - ethyl) 8-o0x0 10 EXAMPLE 20

6,7,8,9,10-hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[ e]i nden-7-yl ] -am de. The
tle conpound was obt ai ned as a whitgysolid in 6%yield. '"H NW (500 Mz,
=82, 1H, 7.35 (d, J 8.6, 1H, 7.30
5, 1H), 6.84 (d, J 8.2, 1 H), 5.51

[
3,
ti
CD3OD): S= 7.91 (s, 1H), 7.46 (dyN
(m 51-1), 7.17 (m 2H). 7.01 (tN.J
(dd, J1= 4.6, J2= 13.1, 1 H), 5.40 Jr - 17| 1H), 5.07 (d, J 15.3,
1H), 4.64 (d, J 4.9, 1H), 4.61 (s, 1 ; s 15IH) 4.09 (m 2H), 3.42

(m 3H, 3.35 (m IH, 3.22 (n1 141) n 2 X , o2-07 (m 1H), 1.92
(d,.F=13.4, 2H). MS me (MH)' 5&-&/1 f*- N NO NNNa O ON
NH 20 164 4-(2-0Oxo-1, 4-di hydro- 2H—qufhazolln- NH

pi peridine-I-carboxylic acid (9 isopropyl -8-o0xo-3,
10- hexahydro-2, 3,9-tri aza- (R) -cycl ohepta[edin den-7
7- (R) - Am no-9-i sopropyl -6, 7,9, 10-t et rahydro- 3H 2, 3, 9-%11 aza-

cycl ohept a[ e] i nden- 8-one bi snet hanesul fonate was reacted in a manner
anal ogous to

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [4-

5 chloro-9-(2,2-dimethyl-propyl}-8-0x0-3,6,7,8,9,1 O-kexahydra-Z, 3,9-triaza-(R)-
cycloheptafelinden-7-yl]-amide. Methanesulfonic acid (250 uL) was added to a
solution of [4-chloro-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-(R)-cyclohepta[e]inden-7-yl]-carbamic acid benzy! ester (90 mg, 0.20 mmol)
and anisole (70 pL, 0.64 mmol) in dichloromethane (2 mL). Reaction stirred at room

10 temperature for 2 hours. Mixture was diluted with diethyl ether (40 mL). Mixture
was allowed to stand at room temperature for 30 minutes. Solvents were decanted
off. Residue was washed with diethyl ether (30 mL) then dried in vacuo. Residue
was dissolved in a mixture of triethlyamine (250 uL, 1.8 mmol) in dicloromethane (5
mL). N,N’-Disuccinimidyl carbonate (61 mg, 0.24 mmol) was added to the mixture.

15  Reaction was stirred at ambient temperature for 30 minutes. 4-(2-Oxo-1,4-dihydro-
2H-quinazolin-3-yl) piperidine (55 mg, 0.24 mmol) was then added to the mixture.
Reaction was stirred at ambient temperature for 30 minutes. Mixture was washed
successively with water (2 X 5 mL) and brine (5 mL). Organic was dried
(magnesium sulfate), filtered and concentrated. C18 Preparatory HPLC (acetonitrile-

20  water-trifluoroacetic acid) was preformed on the residue. Acetonitrile was removed
from the product containing fractions in vacuo. Remaining aqueous was made basic
with sodium bicarbonate. Mixture was extracted with ethyl acetate (2 X 15 mL).
Combined extracts were dried (magnesium sulfate), filtered and concentrated in
vacuo. Title compound was obtained as a white solid in 37% yield. "H NMR (500

25  MHz, CD;0D): 8= 8.26 (s, 1H), 7.26 (s, 1H), 7.13 (m, 3H), 6.93 (t, /= 7.5, 1H), 6.78
d,/=7.9, 1H), 5.44 (d, /= 17.1, 1H), 5.34 (dd, JI= 3.5, J2= 13.0, 1H), 4.70 (d, J=



5 the preparation

of 4- ( 2- oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne-1-carboxylic
-ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza-(R)-

[ 8- ox0-9- (2-pi peridin-|-yl
The desired product was obtained as |ight

cycl ohept a[ e] i nden-7-yl ] -am de.

yellow solid in 28%yield. "HNW (400 Mz, DMSO-D6): ii= 9.21 (s, IH
8.45 (s, | H), 7.37 (d, .ft-- 86 1H, 7,10 (m 3H, 6.86 (m | H,

(d, J 7.6, 1 H), 6.56 (m 1H), 10 5.26 (mi® H), 5.00 (d, .1=17.1, | H
4.74 (m 2H), 4.65 (d, J 17.4, 1 H), 4.36 (m |H, 4.29 (s, 2H), 4.15

2H), 3.25 (dd, ma 30)/4.43 &=, 119), 9.40 ($12H), 3. TAd, OH), 318%11&634 HB=3.16(@m, 1
2. 80 2 1.71

580 (0 3 b o b SR P it By 254 28D, 19D a7 hEL T2 . BE1 (5

H Na O

NKNI |

éﬂi_mh\,ﬂ-}@’lﬁmr}? 2H qui nazolin-3 yl)

pi peridine-I-carboxylic acid [9 (3, 3-dinethyl-butyl)-8-o0x0-3, 6, 7, 8,
9, 10- hexahydro-2, 3, 9-triaza-(R) 20 cycl oheptaedinden-7 ylJ-am de.

7-(R) - Ami no-9- (3, 3-di et hyl -butyl) -6, 7
tetrahydro-3H2, 3, 9-triaza-cycl oheptafe]i

reacted in a manner anal ogous to #he Qgeparatlon of

4-(2- oxo-1,

4-di hydr o- 2H qui nazol M- 37yl ) - pi peri di ne-1-carboxylic acid
( 8- oxo- 9- (2 pi peridin-1-yl-ethyl -
3,6,7,8,9, 10- hexahydro-2, 3,9-tri aza
desired 25 product was obtained as

-cycl oheptale]inden-7-yl]-am de.
ite solid in 29%vyield. 'H NW

(500 MHz, DMBO-DB): S= 9.19 (s, H)o 7.38 (d, J 8.6, |
7.10 (t, J 9.2, 3H), 165 6.86’?\/175 1 77 (d, 1=7.6, 1 H),
5.24 (d, .>= 16. 2H) © 4. 62 EIHQ 1H) 4.35 (m

6.53 (s,

1H),

I H),

4.29 (s,

10

15

20

25

2H), 4.14 (m 2H), 3.57 (m IH), 3. 6

4-Chloro-9-(2, 2-dimethyl-propyl)-7-(8)-{2-0x0-2-[4-(2-0x0-1,4-dihydro-2 H-
guinazolin-3-yl)-piperidin-1-ylj-ethyi}-6,7,9, 10-tetrahydro-3H-2, 3,9-triaza-
cycloheptafe]inden-8-one. O-(1H-Benzofriazol-1-yl)-N,N,N’,N -tetramethyluronium
tetrafluorcborate (90 mg, 0.28 mmol) was added to a solution of [4-chloro-9-(2,2-
dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyclohepta[e]inden-
7-yl]-acetic acid (85 mg, 0.23 mmol) and N, N-diisopropylethyl amine (100 pL, 0.57
mmol) in DMF (3 mL). Mixture was stirred at ambient temperature for 15 minutes.
4-(2-Oxo0-1,4-dihydro-2H-quinazolin-3-yl) piperidine (65 mg, 0.28 mmol) was then
added to the mixture. Reaction was stirred at ambient temperature for 1 hour.
Mixture was diluted with ethyl acetate (20 mL). Mixture was washed successively
with water (2 X 15 mL), and brine (10 mL). Organic was dried (magnesium sulfate),
filtered and conce.ntxated in vacuo. Residue was purified by C18 preparatory HPLC
(acetonitrile-water-trifluoroacetic acid). Acetonitrile was removed fiom the product
containing fractions in vacuo. Remaining aqueous was made basic with sodium
bicarbonate. Mixture was extracted with ethyl acetate (2 X 20 mL). Combined
extracts were washed with brine (10 mL). Organic was dried (magnesium sulfate),
filtered and concentrated in vacuo. Title compound was obtained as a white solid in
37% yield. '"H NMR (500 MHz, DMSO-Dg): 6= 13.55 (s, 1H), 9.21 (s, 1H), 8.36 (s,
1H), 7.25 (s,1H), 7.09 (m, 2H), 6.86 {t /= 7.3, 1H), 6.77 (d, /= 7.9, 1H), 5.36 (d, J=

aci d

6.77
(m
H) ,
Ik O

21 .
en- 8-one bi smet hanesul f onat e was

The

H) ,



3.26 (dd, Ji1= 2.8, J2=17.1, 1H), 3.01 (m 1H), 2.80 (t, J= 12.4, 2H), 1.72
(m 2H), 1.56 (d, J= 11.3,2H), 1.27 (m 1H), 1.15 (m 1H), 0.79 (s, 9H).
MBS me (MH += 5 558.2. EXAMPLE 17 HN O NNNa O OHN\NH T N 10

4- (8- Ox0o-7-([4-(2-0x0-1, 4-di hydro-2H qui nazolin-3 y1) piperidine-|-

car bonyl J-am no)-6, 7, 8, 10-tetrahydro-3H 2, 3,

9-triaza-(R)-cycl ohepta[edinden-9 yl)- piperidine-I-carboxylic acid
ten-butyl ester. 4-(7-(R)-Am no-8- oxo-6,7,]§,010-
tetrahydro-3H2,3,9-triaza-cycl oheptal[e]inden-9-yl)-piperidine-1-carboxylic
aci d 15t tert- ?ullls/.s,z HE), 8163 3¢,ot-ata, WH3, 436, ¢H),4M0(ni] B I SL.2RR20 B8 (4,0=t he
preparation of 4-(2-

oL 1, 4- it hydr of bP Uik 3426 HDs3y57)o Bk 1141 (e 2HD. S04 FF B 1D,
[8-0%x0-9-(2-  2.59(m, 1H), 2.32 (m, 1H), 1.85 (m, 1H), 1.59 ), 0.74 (d, J= 18. .

pi peridin-1-yl-et h(l - C;i) 6, 7,(51,’ 9, )io- he(?éhy()ir 0- 2(11.3351)t0r.{ a(zd’a'-f_( 1R§ :-3’09;% gﬁ%pt al e]
i nden- 7- yI]-arﬁ"é‘é&" =préfar atory HPLC gave the desired product as an
off-white sotid in 26%yield. '"H NWR (500 VHz, DVMSO-D6): 6 9.22 (s, | H),
8.38 (s, 1H), 7.38 (d, 20 .1= 8.6, | , 7.10 (m 3H, 6.85 (m | H, 6.75
(d, J=7.6, | R, 6.57 (s, | H), 5.28 EXAMPIH225 02 (d,.1= 17.1, 1H), 4.66
(d, / 17.1, 1H), 4.46 (mIH, 4.34 (m 11-1), 4.30 (s, 2H), 4.08 (m 4H),
3.76 (m 1H), 3.25 (d, .t=17.4, 1 H, 3.04 (m |I H, 2.79(m 4H, 1.91
(m IH, 1.68 (n, 2H), 1.54 (m 4H) n-%¥139 (s, 9H). MS nfe (MtH) += 679.3. 25
166 EXAMPLE 18 !

A QL
e

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [9-

(2,2-dimethyl-propyl)-8-ox0-3,6,7.8,9, 10-hexahydro-2,3,9-triaza-cycloheptafe] inden-

10 7-ylj-amide. In a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carboxylic acid [8-0x0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cycloheptale]inden-7-ylj-amide, the title compound was
prepared by reacting (7R)-7-amino-9-(2,2-dimethyl-propyl)-6,7,9,10-tetrahydro-3H-
2,3,9-triaza-cyclohepta[elinden-8-one, dihydrochloride with 3-piperidin-4-yl-3,4-

15  dihydro-1H-quinazolin-2-one, hydrochloride to give the title compound (80% yield).
MS (EST) 544 (M+H); Ry= L.51.

20



HN NIO'" NMNXNO OCNN La 4-(2-0xo-1,4-dihydro-2Hgtiinazolin-3

yl ) pi peridine.l-carboxylic acid (8 5 oxo-9 piperidin-4

yl-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)-cycl ohepta(ejinden-7- yl)-am de.

Trifluoroacetic acid (250 L) was added to a chilled (water ice bath)

sol ution

of 4- (8- oxo-7-{[ 4- (2- oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peridi ne-| -

carbonyl ] - ami no}-6, 7, 8, 10-t et rahydr o- 3H 2,13l9-tri aza- (R) - cycl ohept a[ e] i nden

-9-yl)- piperidine-1-carboxylic acid tert-butyl ester (60 ng, 0.08 nmmol) in

di chl oronet hane 10 (1 nlL). Reaction wagxamMpiess at OC for 1 hour. M xture

was concentrated in vacuo. The desired product was obtained as alight

yellow solid in 65%yield. '"HNVR (0 Miz, DMSO-D6): s= 9.23 (s, | H)
I

8.32 (s, | H, 7.41 (d, J= 8.6, | 1 (m 3H), 6.86 (t, J= 7.5, |H)),
6.76, d,.>= 7.9, 1H), 6.62 (d,,)--- 1H), 5.29 (m 1H), 5.11 (d, J=
16.8, | H), 4.66 (t, J=1 H), 4.53 (d)=3% 17.4, | H, 4.35 (m | H), 4.29

(s, 2H), 4.16 15 (d, ./=12.5, 4H), 3{42 %d, J= 11.9, | H), 3.26 (dd, Ji=
3.8,J2= 16.3, 11-1), 3.16 (d,-t-- AONZ ©3.05 (m 2H), 2.83 (m 3H),
2.15 (m 1H), 1.70 (m 4H), 1.5?7@,@ H. MS W (MtH) += 557.2. 20
25 167 EXAMPLE 19 H N N/ ~ HYO

NH

N-[9-(2,2-dimethylpropyl)-8-0x0-3,6,7,8,9,10-hexahydroazepino{3,4-

5  elindazol-7-yl]-2"ox0-2',3"-dihydro-1H, 1 'H-spirofpiperidine-4,4'-quinazoline]-1-
carboxamide. Tn a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl}-
piperidine-1-carboxylic acid {8-oxo0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta e]inden-7-yl]-amide, the title compound was
prepared by reacting (7R)-7-Amino-9-(2,2-dimethyl-propyl)-6,7,9,10-tetrahydro-3H-

10 2,3,9-triaza-cycloheptafe]inden-8-one, dihydrochloride with 1'H-spiro[piperidine-
4,4'-quinazolin]-2'(3'H)-one, hydrochloride to give the title compound (80% yield).
MS (ESI) 530 (M+H); Rr=1.44.

EXAMPLE 24

N-NH

N’ﬁ‘ﬂu
15 0



| ONNOONNINHDO9-(2, 2-Dinmethyl propyl)-7-(R)-(2-0x0-2-[4-(2-0x0-1,
4-di hydro-2H 5 quinazolin-3 yl) piperidin-1

yl]-ethyl)-6,7,9, 10-tetrahydro-3H 2, 3,9-triaza- cycl ohept a[ eJi nden- 8- one.
O (7- Azabenzotriazol- i -yl)-N,N,N,N - tetranethyl uronium

hexaf | uor ophosphate (62 ng, 0.16 nmol) was added to a solution of

[ 9- (2, 2-di net hyl - propyl ) -8-0x0-3,6,7, 8,9, 10- hexahydro-2, 3,9-triaza-(9S)-
cycl ohept a[ e]i nden-7-yl]-acetic acid (45 2 0.14 nmol) andN, N 10

di i sopropyl ethylam ne (100 L, 0.57 muvol) in DMF (1.5 nL). M xture was
stirred at room tenpgr-GhblIos-Hibpdré-2 HGhikik20kn-3-yl)-piperidine-1-carboxylic acid (9-

4- (2- xo-1, 4-di hydro- 2H qui i n-3-vyl) | peridine (40 n 0 pl ) was
then added to t Qg'fﬁ" 'ﬁ?oéyd'%?;ﬂé'g (RO t%%‘ a O%Wi’%gf%ﬁ?‘%until
it was judged coiPh@hfr BinitdPtdd-(240x 60 AiBgdle-28fhinZb Ry fipatidifd-C
(acetonitrile-water-trifluorocacetic aci ormed on the 15 crude

f
mi xt ure. Acet onF#rPeyydic agid [%Wéa'l’fﬂeéﬂiﬂtlh%él“q\gﬁ'?)a}:&%brﬂs9-é%ﬁﬁ’&ﬁhﬁ¢ﬁgzt%ﬂ'e desired

product in vgcugiazggg?g \ - [ i | iggar bonat e.
M xture was extracte v%n&td%g%ﬂ%yﬁ&g?e a?glmg&?(la?glcsntf &“goﬁrf%%l egx racts

were washed wi raacting (@Rt Tetminadeisnbutid- 6.2 10-strebrdsod it B3040zt ) . Or gani ¢ was

dri ed i i nd . tr ' i g
Compound was. 20t HdHpiaftfiten- bh, AFERAGEORRE R R AT
DVBO- D6) : s= 9. @@ngzolin-24¢d, hySratBlotide tolgilye th iz cémipound &8 yiely), MB.(ESD( m

3H), 6.86 (t, J D, _6.,77 (d, J 7.9, 1H), 5.38 (d, J 16.2, 1H), 4.63
(5? J 17.4,( 1H),5;°45§TJIH(’%*‘?|—’I)¥; 21.40 (m 1H),H)4.28 (s,( 2H), 4.09 (2 1 H,
3.87 (m 1M, 3.55 (t, J=13.0, 1 H), 3.10 (m 2H), 3.01 (m 3H), 2.88 (m

1H), 2.59 (m IH), 2.34 (m1H), 1.84 ( .59 (m 3H), 0.74 (d, 25 J=
19.2, 9Hj. M5 nfe (MtH)+= 543.2. 168 WLLE%O H C

N—NH
l

/</No ﬁJzN

H\fo

NH

N-[9-(2-methylpropyl)-8-ox0-3,6,7,8,9, 10-hexahydroazepinof3,4-e}indazol-7-

15 ylJ-2"-0x0-2', 3 dihydro-1H,1'H-spiro[piperidine-4,4'-quinazoline]- 1 -carboxamide.
In a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl}-piperidine-1-
carboxylic acid [8-ox0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-(R)-cyclohepta[e]inden-7-yl]-amide, the title compound was prepared by'
reacting (7R)- 7-amino-9-isobutyl-6,7,9,10-tetrahydro-3H-2,3,9-triaza-

20 cyclohepta[e)inden-8-one, dihydrochloride with 1'H-spirofpiperidine-4,4'-
quinazolin}-2'(3'H)-one, hydrochloride to give the title compound (80% yield). MS
(ESI) 516 (M+H); R(=135.



5 / NN-NNO O HNNH 4-(2-Oo0-1, 4-di hydro-2H qui nazolin-3 yl)

pi peridi ne-1-carboxylic acid [4- 5 chloro-9-(2, 2-di net hyl

propyl ) - 8-o0xo0-3, 6, 7, 8,9, 10- hexahydro-2, 3,9-iriaza- (R) cycl ohept a[ eJi nden-7
y1J-am de. Methanesul fonic acid (250 L) was added to a solution

of [ 4- chl or 0-9- (2, 2-di net hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydr o- 2, 3, 9-
triaza-(R)-cycl oheptae]inden-7-yl]-carbam c acid benzyl ester (90 ng, 0.20
nmmol) and anisole (70 L, 0.64 nmol) in dildAl oronethane (2 nL). Reaction
stirred at room 10 tenperature for 2 hours. Mxture was diluted with

di ethyl ether (40 nL). Mxture was al gguaspiipaétand at room tenperature
for 30 mnutes. Solvents were decanted off. Residue was washed with
diethyl ether (30 nL) then dried in vachl. Residue was dissolved in a

m xture of triethlyamne (250 L, 1.8 in dicloronmethane (5 niL).
N, N - Di succi ni m dyl carbonate (61 ng, Dl ) was added to the m xture.
15 Reaction was stirred at anmbient tenpérafure for 30 m nutes.

4- (2- xo0-1, 4-di hydro- 2H qui na in-3-yi) pipagidine (55 ng, 0.24 mmol) was
then added to the m xture. R&actWon/ wa3j bLaﬁd at anbient tenperature for

30 minutes. Mxture was washed==g€uccessivel water (2 X 5 nL) and
brine (5 nmL). Organic was dried (magnesiumsulfatég),ofiltered and

concentrated. Cl18 Preparatory HPLC (acetonitril ter-trifluoroacetic
acid) was prefornmed on the residue. Acetonitrile S r ved fromthe
product containing fractions in vacuo. Remaining a was nmade basic
W th sodi um bi carbonate. M xture was extracted with | acetate (2 X 15

m.). Conbined extracts were dried (magnesiumsulfatej¥ filtered and
concentrated in vacuo. Title conpound was obtained as a white solid in 37%
yield. "HNWR (500 25 Miz, CD30D): 6 - 8.26 (s, 1H), 7.26 gs, IH, 7.13 (m
3H), 6.93 (t, .1= 7.%(2-Omy-1.4edifomtrod§-quinazgling3-yl)-piperidineslrcqrioxylisacid 781 1H) |

e
7-yl]-amide. In a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carboxylic acid [8~ox6—9—(2-piperidin—1 -yl-ethyl)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cycloheptalelinden-7-yi]-amide, the title compound was
prepared by reacting (7R)- 7-amino-9-(2-pyridin-4-yl-ethyl)-6,7,9,10-tetrahydro-3H-

10 2,3,9-tn'aza-cyclohepta[e]ihden—8-one, dihydrochloride with 3-piperidin-4-yl-3,4-
dihydro-1H-quinazolin-2-one, hydrochloride to give the title compound (80% yield).
MS (ESI) 530 (M+H); Re=1.41.

EXAMPLE 27

N—NH

=
=

H
N (0]
NH

15



1H, 3.08 (d, .>=13.7, | H, 2.94 (m 2H), 1.90 (m 2H), 1.71
(d,./=12.2,2H),0.81 (s, 9H). Ms me (MrH +- 578.3. 5 EXAMPLE 21 HCN N
) _INONH 4-Chloro-9-(2, 2-dinmethyl propyl)-7-(S)-(2-o0x0-2-[4-(2-0x0-1,
4-di hydr o- 2H qui nazolin-3yl)-piperidin-1

ylJ-ethyl }-6,7,9, 10-tetrahydro-3H 2, 3,9-triaza 10 cycl ohept a[ ej i nden- 8- one.
O (1H Benzotriazol-1-yl)-N, N, N, N-tetrarrethyluronlum tetrafl uoroborate
(90 ng, 0.28 mmmol) was added to a sol ut'i ort /8¢ [ 4-chl oro-9-(2, 2-

di met hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro-2, 3, 9-tri aza-(S)-cycl oheptale

]inden- 7-yl]-aceticygoid. [yl-doh mﬂsmﬂw drofdep/pys, £t hyl ami ne
(100 L, 0.57 nmpl) me ﬁ)g‘%ure was stlrredj,at ab |£nt

tenperature for eisarpnlvis. '0«1‘52' -dinyespol I Hespine{iipasidne- 6 -sunaplingd 9=y | )
pi peridine (65 pPRpofhngde. "R Manfi@Ssimhao 4q045Q- f@-dﬂ%ﬂﬁﬁuﬁxﬁzolﬁeﬁﬂ? on was

stirred at anbient tenperature for 1 hour. M Xturé was luted with ethyl

acetate (20 nl) Pipridinerl wathasylgasii§-cxoc@spipariding 1 -yhiethiDvdsh. 88.%19- X 15 nl)
and brine (1 GP%Q LHY f nd
concentr at edg)l gh%/xaaggarg%gégl g {%@% g"&‘r Qgédbuﬁgglm d?etég%rtgltcg% J)#%@%%

(acet oni tri | e- watepared by fdaclmgﬁRae{'i-mmw—pmdmt-‘bm-cﬂlﬁl}-é MhH0- tea‘ahudeﬁiin om
basi & wi th sod arbrEarsiEral i E iRva SR Ui TR TRURIFRIET S . (2
X 20 nL). Conbi n,adqumnm]er@}wm Imisdmmibrrdetd*@be theeitl¢ £6mpduynd (Gm‘l@grtuld; was .
dried (magnesiu ) te and concentrated in vacuo. Title
conpound was Ob%@gb@&?(%ﬁ r#b gggl din 25 37%vyield. '"H NWR (500 MHz,
DMSO-D6): 8416 13.55 (s, 1H), 9.21 (s, IH), 8.36 (s, 1 H, 7.25 (s,I H,
7.09 (m 2H), 6.86 (t./=7.3, 1 H, G'E)zA{vﬂ’LEfsz 7.9, 1 H, 5.36 (d, J 170

N-NH
/

N o]
d o ﬂJ(N
N Q o
H)LNH
4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- 1-carboxylic acid (8-
15 oxo-9-pyridin-4-yimethyl-3,6,7,8,9,10-hexahydro-2,3,9-triaza-cycloheptafelinden-7-
yi)-amide. In a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidinc-l-carboxylic acid [8-ox0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl]-amide, the title compound was
prepared by reacting (7R)- 7-amino-9-pyridin-4-ylmethyl-6,7,9,10-tetrahydro-3H-
20 2,3,9-triaza-cyclohepta[e]inden-8-one, dihydrochloride with 3-piperidin-4-yl-3,4-

dihydro-1H-quinazolin-2-one, hydrochloride to give the title compound (80% yield).
MS (ESI) 565 (M+H); R¢=1.09.

25



15.6, 1H), 4.63 (d, .t=17.1, IH, 4.51 (m 1H), 4.40 (m 1H), 4.29 (s,
2H), 4.10 (d, J 13.2, 1H, 3.87 (m 1H, 3.57 (m 1H, 3.11 (m 2H, 3.00
(m 2H, 2.8 (m IH, 2.59 (m 111), 2.32 (m 1H), 1.85 (m IH), 1.59 (m
3H), 0.74 (d, J= 18.3,9FD. M5 me (MtH)' = 577.0. 5 EXAMPLE 22 N-NH <N O
OHO NNH 4-(2-0x0-1, 4-di hydro-2H qui nazolin-3 yl)

pi peri di ne- I-carboxyllc acid [9 (2, 2-di nethyl -propyl) - 8- oxo-3,6,

7,8,9, 10- hexahydro-2, 3,9-tri aza-cycl ohept d[é] i nden- 10 7-ylJ-amide. Ina
manner simlar to 4- (2 Oxo- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) -

pi peri di ne-1-carboxylic acid EXAMPLE 29

[8-oxo-9-(2-pi peridin-1-yl-ethyl)-3,6,7,8,9, 10-

hexahydro- 2, 3,9-tri aza-(R)-cycl oheptNa[Na]lnden 7-yl]-am de, the title
conpound was prepared by reacting i
(7R) - 7-am no- 9- (2, 2-di met hyl - propyl )
2,3,9-triaza-cycl ohept a[ e] i nden- 8- one <¢
3-piperidin-4-yi-3,4 15 di hydro-| H g{i na

the title conpound (80%vyield). NES
EXAMPLE 23 NNH 1 ~ IN O O H-N O "

O, 10-t et rahydr o- 3H-

ydrochl oride with

olln 2-one, hydrochloride to give
(I\/H—l) Rt=1.51. 20 171

%m

N-f 9-pyridz"r.1-‘4 -ylmethyl-8-0x0-3,6,7,8,9,1 O-hexahydroazépino[ 3,4-¢]indazol-

5  7-yl]-2-ox0-2' 3"-dihydro-1H, 1'H-spirofpiperidine-4,4'-quinazolinej-1-carboxamide.
In a manner similar to 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yt)-piperidine-1-
carboxylic acid [8-0x0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-(R)-cyclohepta[e]inden-7-yi]-amide, the title compound was prepared by
reacting (7R)- 7-amino-9-pyridin-4-ylmethyl-6,7,.9,1 O-tetrahydro-3H-2,3,9-triaza-~

10 cyclohepta[elinden-8-one, dihydrochloride with 1"H-spirofpiperidine-4,4'-

quinazolin]-2'(3'H)-one, hydrochloride to give the title compound (80% yield). MS
(ESI) 551 (M+H); Rs=1.07.

EXAMPLE 30

N-NH

. N/ﬁ\NH
: 0



N-[9- (1, 2-di net hyl propyl ) - 8- oxo-3, 6,7, 8,9, 10- hexahydr oazepi no[ 3,4 5
eJi ndazol -7

y1lJ-2'-0ox0-2,3" -di hydro-1H, 1" H spiro[ pi peridi ne-4, 4" -qui nazol i neJ-1-
carboxam de. In a manner simlar to

4- (2- Oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - piperidine | - carboxylic acid
[ 8- oxo0- 9- (2 plperldln | -yl -ethyl)-3,6,7,8,9,10-

hexahydro- 2, 3,9-tri aza-(R)- cyclohepta[e]lﬁaén 7-yl]-am de, the title
conpound mas prepared by reacting

(7R - 7- Ami no-9- (2, 2- d“(beéﬂl#-ﬂVlﬁﬁy-lZH-ﬁzﬂazgltﬂ-Q =W ehip Wﬁk—ﬂ-‘cﬁ‘ﬂoﬁgw acid (4,9-

T H opi 1 of pi pet FTHBI0pg A A Dt apep-¢ doriiaelonrse sbnder 7ot i v

the title conpoggg sﬁﬁ%’wfﬁlgdalmemwﬁs!oﬁ&)e ﬁ@@lbhﬂtkﬂhyd.%tﬂ@tﬂé‘za EXAMPLE 24
NNHI ~NQ ///\ OHQ Nk NH

4- (2- Oxo- 1, 4- di FyRiehspeielinden&yHrcarbamic acid bangylesier (30-mg, Q33 amel én acid (9
| sobutyl - 8- 0X0- ettfinol and %hloﬁyféfgx @iﬁﬂ)’\%@adaed ﬁ)"/ rrga!iadmm on carbon {20 mg)

9-triaza-cycl ohept a[ eJi nden-7 yl)-am de. nner simlar

4- (2- Ox0- 1, 4- di Hiydsr Bitrogen;gtmasphste: fﬂmgalcyorpﬁnp@nrcmanbrdughtdahmwn c acid
'E r8| g;(g ?R§ 205|C|p #ﬁfé lyA e%d%%/rf? fog r'?17hd gl‘h% %&’F%gm%%%p%’f} gh s(/?/gvse“tp‘?%spar ed -
by reacting ( myapomedm ao'e Q-ansmaﬂydsmsth?l @7,900tteﬂraiadgoeﬂﬂ)—23l;9—ma§a-9 triaza-
S b por a4 y R AHndlt S, R5ckoRbAG ialsost quaniags ikt To e w3 v
the title cbirposaltdin@8bisrgmethahe. wa%’deeB&Ehs)xccﬁfﬁﬁdyilMM’d))natR(ﬁJrngnMEGnmol)
and triethylamine (0.11 mL, 0.8 mmol) at room temperature. After 120 min, 3-
piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one, hydrochloride (39 mg, 0.145 mmol)
was added and stirring continued for 12 h. The solvent was evaporated and the crude
product was purified by Prep HPLC to give 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-
15 yl)-piperidine-1-carboxylic acid (4,9-dimethyl-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-
triaza-cycloheptale)inden-7-yl)-amide in 59% overall yield. MS (ESI) 502 (M+H); R¢
=1.31.

" EXAMPLE 31
T ¢
—N ’i'
Q
0
_ : NJLNH
. 0
4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine- I -carboxylic acid (8-
benzyloxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-benzo[c] azepin-4-yl)-amide. To a

stirred solution of (8-benzyloxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-
25  benzo[clazepin-4-yl)-carbamic acid tert-butyl ester (300 mg, 0.76 mmol) in



EXAMPLE 25 N.NHI NO HO~tNHO N-[9-(2-rnethyl propyl)-8-0ox0-3, 6, 7,
8, 9, | 0-hexahydroazepi no[3, 4-eldindazol-7- 15 y1J-2'-o0xo0-2,

-di hydro-]H, 1'Hspiro[piperidine-4,4' -quinazoline]-Il-carboxamde. In a
manner simlar to 4-(2-Oxo-1, 4-di hydro-2H qui nazol i n-3-yl)-pi peridine-|-
carboxylic acid
[ 8- 0x0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8, 9 10- hexahydro- 2, 3, 9-
triaza-(R)-cycl ohepta[e]inden-7-yl]- anlde Whe title conpound was prepared
by reacting (7R)- 7-am no-9-isobutyl-6,7,9, 10-tetrahydro-3H2,3,9-tri aza
20 cycl ohept a[ efichbedindihae €2 mil)) Wad badedlacr 0 BEsohtion of hyd.ro en chloride in dioxane

1' H spi ' Ldi I hi de t
the thtle Eéﬁﬁékﬂ?’#ﬁﬁho@wm%ﬁ' i s e R (gl 9 By e SR E
26 N-NA 1 N v yiel Nrhe abfine datdRasQiRoved totibhiGhofrefing {EOQ@E)O' in-3

yl) piperidine-|-carboxylic aci 0X0- 9- ridin-4 yl-ethyl)-
9, 10- hexahydr o- §°bwadbrﬁé@ﬂ%ﬂi}h@pﬁ%ﬁl@wﬁéé@&mw@lém@éB mmal)mhner

; : g‘elr ar tng |4§ g 23%1%? gi @vdxﬂt,% 6 Hirfdt). PP 5 Riird 3Pipéridin-4-y1-3 4-dihydro-1H-

[ 8- 0x0- 9- ( 2- pi pgmp@nohmz.-gqe lstdngohjor@le 6225 18g, 9.840nmol) was added and stirring
continued for 12 h. The reaction mixture was then washed with aqueous sodium
hydrogencarbonate, 1.0 M hydrochloric acid and dried (Na;SO4). The crude product
was purified by flash chromatography using 5% methanol in dichloromethane to give

10 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3- jl}-piperidine—l—cm‘boxylic acid (8-

benzyloxy—z-memyl-3-oxo 2,3,4,5-tetrahydro-1H-benzo[c]azepin-4- yl) -amide in
66% yield. MS (ESI) 554 (M+H); Ry= 1.67.

EXAMPLE 32

HO

0O

DA
QN/ﬁ\NH
15 ‘f)

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid (8-
hydroxy-2-methyl-3-oxo-2,3,4,5-tetrahydro-1H-benzoc]azepin-4-yl)-amide. To a
stirred solution of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic

20 acid (8-benzyloxy-2-methyl-3-0x0-2,3,4,5-tetrahydro-1H-benzo{c]azepin-4-yl)-
amide (187 mg, 0.34 mmol) in methanol (30 mL) followed by 10% palladium on
carbon (30 mgz‘l.l}nder nitrogen. The reaction mixture was brought to 1 atmosphere of
hydrogen and stirred for 12 h. The catalyst was filtered and the solvent was
evaporated to give 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-



hexahydro- 2, 3,9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-amde, the title
conpound was prepared by reacting (7R)-

7-am no-9-(2-pyridin-4-yl-ethyl)-6,7,9,10-tetrahydro-3 H 10
2,3,9-triaza-cycl ohept a[ e] i nden-8-one, dihydrochloride with

3- pi peridin-4-yl-3,4- dihydro- | H quinazolin-2-one, hydrochloride to give
the title conmpound (80%yvyield). M (ESI) %0 (MH); Rf= 1.41. EXAMPLE 27
NNH1 NI NOH HNO N NH 15 1 / 174 N-[9-(2pyridin-4

yl -et hyl)-8-o0xo0-3,6,7,8,9,10-hexahydroazepi no[ 3,4 e]indazol -7yl]-2

- 0X0- 2, 3' - di hy dearbdylit atidPhydrpopy-pandtilylileoxb, 2|3 4(fuenandd- Nidibedzo] clatehixan de.

I na manner simlar to 4-(2- di hydr o- 2H qui nazol i n-3-yl) -
pi peri dine-1-ca ﬁm%’ﬂq&ﬁ'?t’%t‘%?yb‘:j% 9- ( 2- pi peri di n-1

-yl -ethyl) -3, 6, MSESH4B4IM+H); Re=1.34.
hexahydr o-2, 3, 9-tri aza- (R)-cycl ohepta[e]inden-7-yl]-anm de, the title

compound was prepared by reacti ng (7R) -

7-am no-9-(2spyridin-4-yl-ethyl)-6,7, 9gk@nmig sydr o- 3H
2,3,9-triaza-cycl oheptaf e] i nden- 8 one di hydrochloride with

|' H-spiro[ pi peridine- 4,4'-quinazolug]-2y4(3' H) -one, hydrochloride to give
the title conmpound (80% yield). M 516 (M+tH); Rt=1.35. 10 EXAMPLE 28
NNH N O cl

o
&
4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid (7,9-
dichloro-8-hydroxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-benzo{c] azepin-4-yl)-

10 amide. To a stirred solution of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-
1-carboxylic acid (8-hydroxy-2-methyl-3-oxo0-2,3,4,5-tetrahydro-1H-benzo[c)azepin-
4-yl)-amide (27 mg, 0.058 mmol) in dichioromethane (10 mL) was added methano!
(2 mL), ether (3 mL) followed by sulfuryl chloride (70 uL) at room temperature. The
reaction mixture was stirred for additional 12 h and then concentrated. The crude

15  product was purified by Prep HPLC to give 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-
yl)-piperidine-1-carboxylic acid (7,9-dichloro-8-hydroxy-2-methyl-3-ox0-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-4-yl)-amide in 58% yield. MS (ESI) 532 (M+H); R¢=
1.40. ‘

20

25



HONO N~ NH 4-(2-0xo0-1, 4-di hydro-2H qui nazolin-3 yl)

pi peridi ne-1-carboxylic acid (8 15 oxo0-9 pyridin-4

yl met hyl -3, 6, 7, 8, 9, 10- hexahydro-2, 3, 9-tri aza-cycl ohept a] e] i nden- 7-

I na manner simlar to 4-(2-Oxo-I|, 4-di hydro-2H qui nazolin-3-yl)-

yl ) -am de.

pi peridine-I-carboxylic acid
[8-oxo-9-(2-piperidin-I-yI-ethyI)-3,6,7,8,§ 10-
hexahydro-2,3,9-triaza-(R)-cycIohepta[e]iﬁ 8n-7-y|]-anide, the title
conpound was '
7-am no- 9- pyri di n- 4-yl net hyl - 6, 7, 9, 10- EXKAMITEI39- 3H 20
2,3,9-triaza-cycl ohept al[ e] i nden-8-one, di hydrochloride with
3-piperidin-4-yl-3,4- di hydro-1 H gwbdnazgl i n-2-one, hydrochloride to give

the title conmpound (80%yield). M
EXAMPLE 29 N-NH 1 ~NO A ° JJ&A
6,7,8,9, 10-hexahydroazepi no[ 3, 4-eJi Ad
yl J-2' -o0xo0- 2, 3' -di hydro-1H, 1' H spi rjo[ pi
In a manner similar to ~—N
4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n- 3

m de.

prepared by reacting (7R)-

) 565 (MtH); Rt= 1.09. 25 175

[9 pyridin-4 ylnmethyl-8-o0xo-3,

gzol 5 7
merEdine-4,4'-quinazolineJ-]-carboxa

’yi)NTﬁ eridine-1- carboxylic acid

[ 8- 0x0-9-(2-piperidin-1-yl-ethyl)-3, ,7}%, , 10y hggahydro- 2, 3, 9-
triaza-(R)-cycl ohepta[e]inden-7-yl]-am de, {ULIe conpound was prepared
by reacting (7R)- N” TNH

7-ani no- 9- pyri di n-4-yl met hyl - 6, 7, 9, 10- t et r ahydr bﬁ 3,9-triaza 10

cycl ohept a[ e] i nden-8-one, di hydrochloride with |’

iro[ pi peridine-4,4"-

qui nazolin]-2' (3 H-one, hydrochloride to give th tl e conpound (80%

yi el d).

VS

10

15

20

25

4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid (7.9-
dibromo-8-hydroxy-2-methyl-3-ox0-2,3,4,5-tetrahydro- 1H-benzo[c] azepin-4-yl)-
amide. To a stirred solution of 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-
1-carboxylic acid (8-hydroxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-benzo[c]azepin-
4-yl)-amide (39 mg, 0.084 mmol) in dichloromethane (10 mL) was added
diisopropylamine (0.06 mL, 0.42 mmol) followed by N-bromosuccinimide (33 mg,
0.185 mmol) at room temperature. The reaction mixture was stitred for additional 1
h and then the solvent was removed. The crude product was purified by Prep HPLC
to give 4-(2-Oxo-1,4-dihydro-2H-quinazolin-3-y!}-piperidine-1-carboxylic acid (7,9-
dibromo-8-hydroxy-2-methyl-3-o0xo-2,3,4,5-tetrahydro- | H-benzo[cJazepin-4-yl)-
amide in 74% yield. MS (ESI) 620 (M+H); Ry= 1.45.



(ESI) 551 (MtH); Rr=1.07. EXAMPLE 30 NNH 1 ~\ ~-NOHOIO N' " '"NH

15 176 4-(2-Oxo-1, 4-di hydro-2H qui nazolin-3 yl) piperidine-I|-carboxylic
acid (4,9 dinethyl-8-o0xo0-3, 6,

7,8,9,10- hexahydro-2, 3,9-tri aza-cycl ohepta[ eJinden-7 yl)-am de. To a

sol ution of (4, 9-dinethyl-8-o0xo0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-

cycl ohepta[e]i nden-7-yl)-carbam c acid benzyl ester (50 ng, 0.132 mml) in
5 met hanol and chloroform (0.5 L) was addéé 10% pal | adi um on car bon (20
ng) under nitrogen atnosphere: The reaction m xture was brought to
hydrogen atnosphere (1 atn) and stirreRaMpLER$. The catalyst was filtered
and the solvent was evaporated to give

7-am no-4, 9-di net hyl -6, 7,9, 10-tetrahydro-3H 2, 3,9-tri aza-
cyclohepta[e]inden-8-one, hydr ochl gt h al most quantitative yield. To
the am ne 10 salt in dichloronethane added di succi ni m dyl carbonate (37
ng, 0.145 mmol) and triethylam ne ( m., 0.8 mmol) at room tenperature.

After 120 mn, 3- piperidin-4-/ -3,4 dr o- | H qui nazol i n- 2- one,
hydrochl ori de (39 ng, 0.145 I 3
it The sol vent was evaporated

and stirring continued for 12
' duct was purified by Prep

HPLC to give 4-(2-xo-1, 4-di hydro- ZFLqulnazoI

yl ) - pi peridine-1|-carboxylic acid

(4, 9-di net hyl - 8- oxo- 3, 6, 7, 8,9, 10- hexahydr o- 2, 3, 9-

triaza-cycl ohepta[e]inden-7-yl)-amde in 59% overa

(MtH); Rf =1. 31.

"NH _
yield. M5 (ESI) 502

(8)-4-Chloro-7-(2-oxo-2-(4-(5-phenyl-1H-pyrazol-3-yl)piperidin-1-yl)ethyl)-
5 9-(pyridin-4-yimethyl)-6,7,9,1 O-tetrahydroazepino(3,4-e] indazol-8(3H)-one. (8)-2-
(4-chloro-8-0x0-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-hexahydroazepino[3,4-
e)indazol-7-yl)acetic acid dihydrochloride (66 mg, 0.23 mmol) and 4-(5-phenyl-1H-
" pyrazol-3-yl)piperidine hydrochloride (40 mg, 0.15 mmol) were reacted following a
procedure analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)-
10 {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound (34 mg) was
obtained as white solid. MS (ESI) 594 (M+H); Ry= 1.99.

EXAMPLE 36

15



EXAMPLE 31 0 OHO N~ NH 20 4-(2-0xo-1, 4-di hydro-2H qui nazolin-3 yl)

pi peridi ne-1-carboxylic acid (8-

benz) | oxy- 2- net hyl - 3- oxo- 2, 3, 4, 5-t et rahydro-| H benzo[ cJazepi n-4 yl)-am de.
To a stirred solution of (8-benzyl oxy-2-nethyl-3-0xo0-2,3,4,5-tetrahydro-I1H
25 benzo[c]azepin-4-yl)-carbamc acid tert-butyl ester (300 ng, 0.76 nmol)
in 177 dichloronethane (2 nL) was added 8i|0 M sol ution of hydrogen
chloride in dioxane (15 nlL). The reactio xture was stirred and renoved
the solvent to give the amine salt in quantitative yield. The am ne salt

\IQIIaiI dijssol ved in d: C{8) O Navp Al B (X-36b- M(z-gxarl-fi pilmagil-hy-cﬂddr'diin%chﬁl- (0. 64
, N -di succi ni m gy, r onat e n tri an )
T a6 mol) . Reeas Tyt i anarogeraols ffidee A HnE 017,

qui nazol i n- 2- Onﬂzaﬁb&iﬂdtﬂid&ﬂl-erlﬁﬁh(QQﬁ mmﬁﬁ@ﬂumhemcaﬁﬁsﬁm%ﬁﬁgf ring

continued for 12 h. The reaction m xture was d with g&yeous

sodi um hydr ogeﬂééﬂ‘ﬂﬂﬂ&’t"és added)tovg sphutian of (2, %’dﬁ’éthl'&’mPYBrQ’@’éP Y- The
crude produci  We&hidtbizfd gi:qlabﬂé)tﬁetbhsﬂmejmdcw AR Q&(etﬂd%bnﬂ%&:ﬁg,”ﬁ&‘ﬁmh) in

di chl or onet hane to

|
4-(2-Oxo-1, 4-di Mglﬂwqmpmbﬁwlannne@m PidB enhel) imeDMFJ2.0ubey INLixtuxe s ( 8-
benzyl oxy- 2- et 041 NZ ZeD] - am de
n 6% i ol o R abSoR gt b s BE a hio L@ ne B ARl Al
2(3H)-one hydrochloride (53 mg, 0.19 mmol) was then added to the mixture. The
desired compound was purified by prep HPLC. The title compound (49 mg) was
10 obtained as a white foam. MS (ESI) 555 (M+H); Ry= 1.54.

EXAMPLE 37

HN

O g,
0

15 (R)-N-(8-Benzyl-7-oxo-1,5,6,7,8,9-hexahydroazepinof4,3-f]indazol-6-yl)-4-
(2-oxo-1,2-dihydrogquinazolin-3(4H)-yl)piperidine-I-carboxamide. .(R)~Benzy1 1-
acetyl-8-benzyl-7-oxo0-1,5,6,7,8,9-hexahydroazepino[4,3-flindazol-6-ylcarbamate (52
mg, 0.11 mmol) was dissolved in a mixture of methanol (7 mL) and acetic acid (100
pL). A catalytic amount of 10% palladium on carbon was added to the mixture.

20  Reaction was placed on a Parr apparatus under 60 psi of hydrogen gas. Reaction
shook at room temperature for 2 hours. Mixture was filtered. Filtrate was
concentrated. Residue was dissolved in dichloromethane (5 mL). Aqueous sodium
bicarbonate (5 mL) was added to the mixture. 20% Phosgene in toluene (62 pi, 0.12
mmol) was added to the mixture with vigorous stirring. Reaction was stirred

25  vigorously at room temperature for 20 minutes. 4-(2-oxo-1,4-dihydro-2H-



NO NINH 15 4-(2-Oxo-1,

4- di hydr o- 2H qui nazol i n- 3yl ) - pi peri di ne-1-carboxylic acid (8-

hydr oxy- 2- met hyl - 3- oxo- 2, 3, 4, 5-t et rahydr o- | H- benzo[ c] azepi n-4 yl)-am de. To
a stirred solution of 4-(2-oxo0-1, 4-di hydro-2H qui nazol i n-3-yl)-piperidine-
| -carboxylic 20 acid

(8- benzyl oxy- 2- met hyl - 3- oxo- 2, 3, 4, 5- tetrahﬁgro | H benzo[ c] azepi n-4-yl) -

am de (187 ng, 0.34 mmol) in met hanol (30 ) followed by 10% pal | adi um on
carbon (30 ng) under nitrogen. The reaction m xture was brought to 1

at mosphere of RyidaRGas-y @Hixﬁmdcéraéw&?aduedmeﬁﬁm}ey%am&lh@%ed and
the solvent was evaporate gi ve

4- (2- Ox0- 1, 4- di FRPH GPRafGe iélp}% Lzuygns yeeps prstitionied e O1ganieg weggwasbed twiee aci d
(8- hydroxy- 2- mwllhﬁlﬁi‘&h}%né aé‘ldin& Sﬁc.reaﬂufgrﬁlel ﬁ'rgﬁgﬁg&]t%%e@gﬂagr% H(‘_‘)lelam Ide

in quantitative yield.
iNO H 0 Q\IANﬂllfa@(fiH@dﬁﬂﬂ cnnq;in @vamq Lﬁmipg wag digsolved in methanol (5

I | peridige a pcggg}{i!ag
|)chIOoPo 8- h€drglx§/ g met | g oxoégn%{“% tetl)rwﬁs c‘—E‘Benzofeéj{azepl n-4
|) 10 ami de. Tefireeds rqone@nmgiamm fom 1dipur. Reaction was quenched with trifluoroacetic
(2-oxo-1, 4-di r|d|ne car

8- hydr oxy- 2- ma?‘ﬁ %%%@ﬁﬁ%@{éﬂ%@ ﬁlﬁ—f%né’nzo ‘éﬁa%l(z’ée}ﬁl n-aséf’f/ﬁ am de
27 ny, 0.058 rrsniid)mllh"/o(jndﬂtl MESandet(NEHED" =(5&311R);-mgnﬁﬁtded met hanol (2 nl),
ether (3 nL) followed by sulfitryl chloride (70 L) at roomtenperature. The

y
d
y
4-
(
(

10 EXAMPLE 38

(8)-9-Benzyl-7-(2-ox0-2-(4-(2-oxo0-1,2-dihydroquinazolin-3 (4 H)-yl)piperidin-
I-yl}ethyl)-6,7,9, 10-tetrahydroazepinof3,4-ej indazol-8(3H)-one. Title compound
15 was prepared in a manner analogous to the preparation of 4-chlore-9-(2,2-dimethyl-
propyl)-7-(8)-{2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-
ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta{e]inden-8-one. Material was
- obtained as white solid in 18% yield. MS m/e (M+H)"=563.1. 'H NMR (500 MHz,
DMSO0-Dg): 8= 12.93 (5, 1H), 9.23 (d, J=6.71, 1H), 8.05 (d, /=10.38, 1H), 7.33 (d,
20 J=8.55,1H), 7.13 (m, 7H), 6.99 (d, J=7.63, 1H), 6.84 (m, 1H), 6.76 (rn,‘IH), 5.34 (d,
J=17.4, 1H), 4.62 (m, 4H), 4.41 (m, 1H), 4.27 (d, /=22.89, 2H), 4.11 (d, /=12.82,
1H), 3.99 (m, 1H), 3.14 (d, /=15.87, 2H), 3.07 (m, 1H), 2.61 {m, 1H), 2.42 (m, 1H),
1.84 (m, 1H), 1.62 (m, 3H).

25



reaction m xture was stirred for additional 12 h and then concentrated. The
crude 15 product was purified by Prep HPLC to give

4- (2- Ox0-1, 4-di hydr o- 2H qui nazol i n-3- yl)-pi peri di ne-1-carboxylic acid

(7, 9-di chl oro- 8- hydr oxy- 2- net hyl - 3- oxo- 2, 3, 4, 5-
tetrahydro-| H benzo[ c] azepin-4-yl)-amde in 58%yield. M5 (ESI) 532 (MtH)
Rf= 1.40. 20 25 179 EXAWPLE 34 HO Br Br. . Yrc O QNANH

4- (2- Oxo0-1, 4-di hydr o- 2H qui nazol i n-3 yl) dﬁ%eridine-l-carboxylic acid (7,9
5 di br ono- 8- hydr oxy- 2- net hyl - 3- oxo- 2, 3, 4, 5-tetrahydr o-1 H benzo[ c] azepi n- 4
yl)- amde. To a stirred solution of EXAMPLE 39

4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-carboxylic acid

(8- hydr oxy- 2- met hyl - 3- oxo- 2, 3, 4, 5- et rahydro-1 H-benzo[ c] azepi n-
4-yl)-amde (39 ny, 0.084 mmol) ip-N chloronethane (10 nl) was added

di i sopropylamne (0.06 nL, O0.42 | | oned by N-bronosuccini m de (33
ng, 10 0.185 mmol) at room tenperat The reaction m xture was stirred
for additional I h and then the sol yentywa® renoved. The crude product was
purified by Prep HPLC to give N ' '

4- (2- Oxo0- 1, 4-di hydr o- 2H qui nazol =y - pi pefi di elﬁg?arboxylic acid (7,9-
di br ono- 8- hydr oxy- 2- net hyl - 3- oxo0* 2, 3, 4,b-tetr it enzo[ c] azepi n-4-yl)

- amide in 74%yield. M5 (EST) 620 (MrH); Rt=1.45. 115 | 0,25

(S)-7-(2-(4-(8-F Iuoro-Z-oxa-I,2-dihydroquirzaéah‘n-i’(#ﬂ-ﬂ)piperidin-l -yi)-
S 2-oxoethyl)-9-neopentyl-6, 7,9,10-:etrahydroazepiﬁo[3,4—e]indazo-l~8(3H)-one. Title
compound was prepared in a manner analogous to the preparation of 9-(2,2-
Dimethyl-propyl)-7-(R)- {2-0x0-2-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yi]}-ethyl}-6,7,9,1 0-tetrahydro-3H-2,3,9-triaza-cycloheptale]inden-8-one.
Material was obtained as white solid in 35% yield. MS m/e (M+H)"=561.3. 'H
10  NMR (500 MHz, DMSO-Dg): 8= 13.00 (s, 1H), 9.24 (s, 1H), 8.22 (s, 1H), 7.37 (d,
J=8.54, 1H), 7.11 (d, J=7.63, TH), 7.05 (m, 1H}, 6.94 (m, 1H), 6.88 (m, 1H), 5.38 (d,
J=17.09, 1H), 4.62 (d, /~17.09, 1H), 4.51 (m, 1H), 4.46 (m, 1H), 4.35 (s, 2H), 4.10
(d, /=13.43, 2H), 3.88 (m, 1H), 3.55 (t, /~12.67, 1H), 3.11 (m, 2H), 3.01 (m, 2H), |
2.87 (m, 1H), 2.60 (m, 1H) 2.34 (m, 1H), 1.84 (m, 1H), 1.61 (m, 3H), 0.74 (d,
15 J=17.70,9H).

EXAMPLE 40

cl

NiNH



180 EXAMPLE 35 NNNClI 1 - N O NO%:NH
(S)-4-Chloro-7-(2-o0xo0-2-(4-(5phenyl -1H pyrazol -3 yl)piperidin-1 yl)ethyl)-
5 9-(pyridin-4

yl met hyl)-6,7,9, 10-t et rahydr oazepi no[ 3, 4- e] i ndazol - 8(3H)-one. (S)-2-
(4-chl oro-8-0x0-9-(pyridin-4-yhnethyl)-3,6,7,8,9, 10- hexahydr oazepi no[ 3, 4
e] i ndazol -7-yl)acetic acid di hydrochl ori de 66 ng, 0.23 nmmol) and

4- (5-phenyl -1 H pyrazol - 3-yl ) pi peri di ne hy&fochl oride (40 ng, 0.15 nmol)
were reacted following a procedure anal ogous to the preparation of

4- Chl oro-9-(2, 2-di ne RERRY -4l .9_oxo-1,2-d, - N
{2- oxo0-2-[4-(2-0x0- 1@)#6 I( Ll-(gl({?)r?g%o oft(r)]-l - igqumrgﬁc)h?gﬂ}?yl] ethyl}-6

. 7,9, 10- tetrahybwiperiind- yéy éggcrei%a&)aﬂ-ewm%qa? 4y ejt¢tm¢osz@rr@[3 ¥ief indazol-
OO {3 MW i i pel o Uk -
(S) - 9- Neopent y| off4-Chlogx-8-(2,2(dimeBdylpropyl p €Sy {2-0xB2-H-{Rrareol Aiditeydod-2H-

5 quinazolin-3-yl)-piperidin-1-yi}-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-

cyclohepta[e]inden-8-one. Material was obtained as white solid in 49% yield. MS
m/e (M+H)"=595.2. 'H NMR (500 MHz, DMSO-Dg): 8= 13.55 (s, 1H), 9.24 (s,
1H), 8.37 (s, 1H), 7.37 (d, /=8.54, 1H), 7.24 (s, 1H), 7.05 (m, 1H), 6.96 (m, 1H), 6.88
(dd, J1=12.21, J2=7.32, 1H), 5.36 (d, J~18.01, 1H), 4.63 (d, J~17.09, 1H), 4.50 (m,

10 1H), 4.42 (m, 1H), 4.35 (s, 2H), 4.10 (d, J~12.51, 1H), 3.88 (m, 1H), 3.57 (m, 1H),
3.09 (d, /=15.56, 2H), 3.00 (m, 2H), 2.88 (t, /=13.12, 1H), 2.60 (m, 1H) 2.33 (d,
J=15.26, 1H), 1.85 (m, 1H), 1.60 (m, 3H), 0.73 (d, /=17.09, 9H).

EXAMPLE 41

Ci

15

(8)-4-Chloro-9-neopentyl-7-(2-oxo-2-(4-(3-oxo0-3,4-dihydroisoguinolin-

2(1H)-yl)piperidin-i-yl)ethyl)-6,7,9, 1 0-tetrahydroazepino{3,4-ejindazol-8(3Hj-one.

Title compound was prepared from 2-{piperidin-4-yl)-1,2-dihydroisoguinolin-3(4H)-
20  one hydrochloride in 2 manner analogous to the preparation of 4-Chloro-9-(2,2-

dimethyl-propyl)-7-(8)- {2-ox0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidin-1-ylj-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one.

Material was obtained as yellow solid in 35% yield. MS m/e (M+H)'=576.2. 'H

NMR (500 MHz, DMSO-Dg): 8= 13.55 (s, 1H), 8.37 (5, 1H), 7.29 (5, 1H ), 7.23 (dd,
25 JI=1.63,J2=6.10, 4H), 5.37 (dd, JI=16.48, J2=7.63, 1H), 4.64 (d, J=17.70, 2H),



yl)piperidin-1 yl)ethyl)-6, 7, 9,10-tetrahydroazepinol 3,

4-e]i ndazol -8(3H)-one. O (7- _

Azabenzotriazol-1-yl)-N, N, N , N -tetranet hyl uroni um hexaf | uorophosphate (62
ng, O0.16 mmvol) was added to a sol ution of

[9-(2, 2-di met hyl - propyl )-8-0x0-3,6,7,8,9,10 5

hexahydro-2, 3,9-tri aza-(S)-cycl ohept a[ e]|nden 7-yl]-acetic acid (50 ny,
0.16 nmol) and N, N-dii sopropyl et hyl am ne @éS L, 0.48 mmol) in DVF (2.0

m). Mxture was stirred at roomtenperature for 45 m nutes. :

4- phenyl -1 - (pi parB 4, IH-F} 4(39(3,12&,509!%011{) 3(536)1 mﬁsmgg ,Q8h) D11 @& HH3 Ny,
0.19 mmol ) was then added xture ound was
purified by preBOpIIﬁE‘CzH)FH§9t(¥“déle3r%(§ﬁ‘nélHI Zémrfﬁ} THad- %nb ézlorﬂ:f’ddas a white
foam M5 (ESI) 5RgdsWbH); Rr= 1.54. EXAMPLE 37 N HNO~ NN}I" Na O O
" N'" NH 15 (R)-N-(8-Benzyl - 7-o0x0-1, 5, 6, 7, 8, 9- hexahydr oazepi no[ 4, 3
JJindarol -6 yl)-4- (2-oxo0-1, 2-di hydroqui nazol i n- 3(4H)

yl ) pi peri di ng-1-car boxam de. (R)- Benzy%

acetyl - 8- benzyl - 7-oxo-1, 5, 6, 7, 8, 9- hexahy roazepl no[ 4, 3-f] i ndazol - 6-yl car bam
ate (52 ng, 0.11 nmmol) was d| ssolved in a mxture of methanol (7 nL) and
acetic acid (100 pL). A catalyti@®, anount of 10% pal | adi um on car bon was
added to the m xture. 20 Reacti | aced on a Parr apparatus under 60
psi of hydrogen gas. Reaction sho roomtenperature for 2 hours.

M xture was filtered. Filtrate was enbrated Resi due was di ssolved in
di chl oronet hane (5 nlL). Aqueous ,SON
m xture. 20% Phosgene in tolue p| )Owas added to the
m xture with vigorous stirring. Reactloon was ! i
tenperature for 20 m nutes. 4-(2-oxo0-1,4-di hydro-2H 13

(S)-9-Neopentyl-7-(2-oxo-2-(4-(2-oxo0-1,2-dihydroquinolin-3-yljpiperidin- 1 -

yhethyl)-6,7,9,10-tetrahydroazepino[3, 4-e]indazol-8(3H)-one. Title compound was

10 prepared from 3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride in 2 manner
analogous to the preparation of 9-(2,2-Dimethyl-propyl)-7-(R)- {2-0x0-2-[4-(2-0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-
triaza-cycloheptale]inden-8-one. Material was obtained as white solid in 31% yield.
MS m/e (M+H)"'=540.2. '"H NMR {500 MHz, DMSO-Dy): 8= 11.76 (s, 1H), 8.22

15 (s, 1H), 7.70 (d, J=8.85, 1H), 7.62 (s, 1H), 7.43 (t, J=7.48, 1H), 7.37 (d, /= 8.55, 1H),
7.28 (d, /~8.24, 1H), 7.15 (t, /= 7.32, 1H) 7.11 (4, J/=8.55, 1H), 5.38 (d, /=17.09,
1H), 4.62 (d, /=16.79, 1H), 4.55 (d, /=11.29, 1H), 4.13 (s, 1H), 3.88 (s, 1H), 3.58 (5,
2H), 3.16 (m, 2H), 3.07 (m, 3H), 2.88 (t, /~14.34, 1H), 2.64 (m, 1H), 2.36 (m, 1H),
1.92 (d, /=10.38, 1H), 1.84 (d, /=11.29, 1H), 1.57 (m, 1H), 1.40 (m, 1H), 0.73 (s,

20 9H).

25



qui nazol i n-3-yl ) pi peridinium acetate was added to the m xture. Reaction
stirred at roomtenperature for 1 hour. Layers were partitioned. Organics
were washed twice wth IN hydrochloric acid and once with brine. Oganic
| ayer was dried (magnesium sulfate), filtered and concentrated in vacuo.
Resi due was dissolved in nethanol (5 5 nL). Potassium carbonate (20 nyg,
0.14 mmol ) was added to the m xture. Reaction stirred at roomtenperature
for 1 hour. Reaction was quenched with trilffuoroacetic acid. Mxture was
purified by prep HPLC. Title conpound was obtained as a white solid in 11%
yield. MSs me (MH)'= 564.3. Rr =1.89 mxAMPI®E HBXAVMPLE 38 NIN O 1 N Na O
N1~1 NH (S)-9-Benzyl-7-(2-0xo0-2-(4-(2-0xo0-1, 2-di hydroqui nazol i n-3(4H)
yl)piperidin 1
yl)ethyl)-6,7,9,10-1 etrahydroazepi no[ 3, 4-eJi ndazol -8(3H)-one. Title
compound 15 was prepared in a mafjner Snal ogous to the preparation of

4-chl oro-9-(2, 2-di nethyl - propylIN-7 -

{2- oxo0-2-[4-(2-0x0-1, 4-di hydr o- 2H-«¢ zolin-3-yl)-piperidin- | -yl]-
ethyl}-6,7,9,10-tetrahydro-3H 2, 3,9 \,aza- cycl-ohept a(e]i nden- 8-one.
Material was obtained as white sol{id i % yield. M5 mle (MrH) += 563. 1.
"H NMR (500 MHz, DMSO D6): 5=13. 93N{(s4 D ,.f-6.71, 1H), 8.05 (d,
J=10.38, | H), 7.33 (d, 20 .1=8/55, I ¥H),6 7. 6.99 (d, .f7.63,
1H), 6.84 (m | H, 6.76 (m 1 H, 5 34 (d, INH | H), 4.62 (m 4H),

4.41 (m |H), 4.27 (d, .1=22.89, 2H), 4.1 1 (d,.)& 12082, 1H), 3.99 (m
111), 3.14 (d, .1=15.87, 2H), 3.07 (m | H), 2. H, 2.42 (m 1H)),
1.84 (m IH), 1.62 (m 3H). 25 183 EXAWPLE 39 H -

5 (S)-4-Chloro-9-neopentyl-7-(2-0x0-2-(4-(2-0xo-1, 2-dihydroguinolin-3-
yhpiperidin-i-yl)ethyl)-6,7,9, 10-tetrahydroazepino{3,4-elindazol-8(3H)-one. Title
compound was prepared from 3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride in
a manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)-{2-
0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -yl}-ethyl }-6,7,9,10-

10  tetrahydro-3H-2,3,9-triaza-cyclohepta[elinden-8-one. Material was obtained as off-
white solid in 46% yield. MS m/e (M+H)'=574.2. '"H NMR (500 MHz, DMSO-D):
8=13.54 (s, 1H), 11.76 (s, 1H), 8.36 (s, 1H), 7.70 (d, J=5.80, 1H), 7.61 (d, J=7.63,
iH), 7.43 (t, /=7.63, 1H), 7.28 (d, /=7.93, 1H), 7.24 (s, 1H), 7.15 (t, J=7.32, 1H),
5.37(d, /~17.09, 1H), 4.63 (d, /~16.79, 1H), 4.55 (d, /=12.21, 1H), 4.13 (m, 1H),

15 3.87 (m, 1H), 3.58 (d, /=13.12, 1H), 3.15 (m, 2H), 3.03 (m, 3H), 2.88 (m, 1H), 2.63
(m, 1H), 2.34 (d, J=16.17 1H), 1.91 (d, /=1.22, 1H), 1.84 (d, /=11.29, 1H), 1.57 (m,
1H), 1.40 (m, 1H), 0.72 (s, 9H).
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NNO NNCL O ONNHF (9)-

7-(2-(4-(8-Fluoro-2-oxo0-1, 2-di hydroqui nazolin-3(4H yl)piperidin-1 yl)- 5

2- oxoet hyl ) - 9-neopentyl -6, 7, 9,10-tetrahydroazepi no[ 3,

4-e]indazol -8(3H)-one. Title conpound was prepared in a manner anal ogous
to the preparation of 9-(2,2

Di met hyl - propyl)-7-(R) -{2- oxo-2-[4-(2- 0Xx0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -

pi peri di n- 187

l-yl]-ethyl}-6,7,9, 10-tetrahydro-3H 2, 3,9-tri aza- cyclohepta[e]lnden 8- one.
Material was obtained as white solid |Ex§§&pm¢4d MS me (MH) "= 561.3. 'H
10 NWVR (500 MHz, DMVBO D6): 5=13.00 (s 1H), 9.24 (s, 1H, 8.22 (s, 1H),
7.37 (d, .f=8.54, 1H), 7.11 (d,. 4_, &3, 7H), 7.05 (m IH, 6.94 (m 1H),
6.88 (m 1H), 5.38 (d, .P=17.0 4.62 (d,./=17.09, 1H), 4.5 (m 1H)),
4.40 (m 1H), 4.35 (s, 2H), 4.1 m =13. 43, 2H), 3.88 (m 1H), 3.55
(t,.f=12.67, 1H, 3.11 (m 2H), 30LAmMm 2H), 2.87 (m 1H), 2.60 (m IH)
2.34 (m 1H, 1.84 (m IH, 1.61( 0.74 (d, 15 f= 17.70, 9H).
EXAMPLE 40 N C N, -O N aN CC : ) - 4- Chl oro- 7-
(2-(4-(8Jl uoro-2- oxo- 1, 2d|hy ¢ E@Zy)piperidin-l

yl ) - 2-oxoet hyl ) - 9- neopent yl - , 9, 10 Petrahy & no[ 3, 4- eJi ndazol -
8(3H)-one. Title conpound vvas prepared in a mannef_aN#l ogous to the
preparation

(S)-4-Chloro-9-neopentyl-7-(2-oxo-2-(4-(2-0x0-4-phenyl-2, 3-

5  dikydroimidazol-1-yl)piperidin-I-yl)ethyl)-6,7,9, 10-tetrahydroazepinof3,4-efindazoi-
8(3H)-one. Title compound was prepared from 4-phenyl-1-(piperidin-4-yl)-14-
imidazol-2(3H)-one in a manner analogous to the preparation of 4-Chloro-9-(2,2-
dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0x0-1 ,4-dihydro—2H-quinazolin-B—yl)—
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[ ¢}inden-8-one.

10  Material was obtained as white solid in 46% yield. MS m/e (M+H)'=589.2. 'H
NMR (500 MHz, DMSO-Dg): 8= 13.55 (s, 1H), 10.68 (s, 1H), 8.37 (s, 1H), 7.50 (d,
J=7.63, 2H), 7.32 (t, /=1.02, 2H), 7.24 (s, 1H), 7.16 (in, 2H), 5.37 (d, /=14.34, 1H),
4.63 (d, /=16.79, 1H), 4.51 (t, /~10.83, 1H), 4.13 (m, 2H), 3.89 (m, 1H), 3.57 (m,
1H), 3.18 (m, 1H), 3.03 (m, 3H), 2.89 (t, /=15.11, 1H), 2.66 (m, 1H), 2.34 (d,

15 J=16.17 1H), 1.84 (m, 3H), 1.60 (m, 1H), 0.73 (d, /=13.73, 9H).
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of 4-Chloro-9-(2, 2-di met hyl -propyl)-7-(S)-
{2-o0x0-2-[4-(2-0x0-1,4-di hydro-2H 5
qgui nazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H 2, 3,9-tri aza
- cycl ohepta[ e]inden-8-one. Material was obtained as white solid in 49%
yield. M5 me (MH) = 595.2. 'H NWR (500 MHz, DMSO D6): 5=13.55 (s, 11-1),
9.24 (s, | H, 8.37 (s, 1H), 7.37 (d, ./=8.54, 1H), 7.24 (s, | H, 7.05 (m
Il H, 6.96 (in, I H, 6.88 (dd, J1=12. 2118§2 =7.32, I H), 5.36 (d, J=18, 01,
H, 4.63 (d, .1=17.09, I' H, 4.50 (m 10 1H), 4.42 (m 111), 4.35 (s,
H, 4.10 (d,.)=12.51, 1H), 3.88 (m I1gkamMbrEsym 1H), 3.09 (d,.f=15. 56,
H, 3.00 (m 2H), 2.88 (t,.1=13.12, 1H), 2.60 (m 1H) 2.33 (d, J=15.26,
M 1.85 (m 1H), 1.60 (m 3H), 053 (¢ J=17.09, 9H). EXAMPLE 41 N C1 N~
0 t\/1\ N 15
Chl or o- 9- neopent yl - 7- ( 2- oxd

N

(S)-4- 2 3- 0x0- 3, 4- di hydr oi soqui nol i n-
2(]H) -yl ) pi peridin-1

yl)ethyl)-6,7,9, 10-tetrahydroazepi ngf 3, 4 e]Joandazol -8(3H) -one. Title

conmpound was prepared from 2-(p erlqg' 2- di hydr oi soqui nol i n-3(4H)
20 one hydrochloride in a manne‘r;a.na td"th pr @par ati on of

4-Chl oro-9-(2, 2- o N

di met hyl - propyl )-7-(S) - {2 ‘0x0- 2- [ 4- (2-oxo0-1, 4-di hy roN'ZH-qw nazol i n-3-yl) -
piperidin-l-yl]-ethyl}-6,7,9, 10-tetrahydro-3H 2,3, 9-Wri aza-cycl ohepta[e]ind
en-8-one. Material was obt ai ned as yellow soli d in yield. M5 nie
(MH)' = 576.2. 'H NWMR (500 MHz, DMBO D6): 5=13.55 ( , 8.37 (s, 11-1),
7.29 (s, 1H), 7.23 (dd, 25 J1=7.63, J2= 6.10, 4H), 5. (dd, J1=16. 48,
J2=7.63, 1 H), 464(d J17 70, 2H) 185 448(s IH) 438(s 2H), 4.09
(m IH, 3.57 ;? 0 (m , 2.89 (m
1H), 2.61 (m 1H) Sés-qfﬁqro'r%eopqntm?-(2nqxoza{4-(2eox?zﬂ (mrndmaézw 9H) .

5 dihydroimidazol-1-yl)piperidin-1-yl)ethyl)-6,7,9, 1 0-tetrahydroazepinof3,4- e] indazol-

8(3H)-one. Title compound was prepared from 1-(piperidin-4-yl)-4-{pyridine-2-yi)-
1H-imidazol-2(3H)-one in a manner analogous to the preparation of 4-Chloro-9-(2,2-
dimethyl-propyl)-7-(5)-{2-0x0-2-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,1 0-tetrahydro-3H-2,3,9-triaza-cyclohepta[e¢]inden-8-one.

10 Material was obtained as white solid in 37% yield. MS m/e (M+H)"=590.2. 'H
NMR (500 MHz, DMSO-Dg): 8= 13.54 (s, 1H), 10.69 (d, 1H), 8.45 (5, 1H), 8.37 (s,
1H), 7.74 (s, 1H), 7.54 (d, /=8.24, 1H), 7.33 (d, /~4.88, 1H), 7.25 (s, IH), 7.15 (dci,
J1=6.71, J2=5.19, 1H), 5.37 (4, J=17.09, 1H), 4.63 (d, /=15.87, 1H), 4.50 (s, 1H),
4.12 (m, 2H), 3.87 (m, 1H), 3.56 (dd, J1=28.69, J2$13.43, 1H), 3.18 (t, /~13.73,

15 1H), 3.10 (d, /=14.65, 1H), 3.01 (m, 2H), 2.88 (1, /=15.26, 1H), 2.66 (m, 1H), 2.35
(d, /=14.95, 1H), 1.84 (m, 3H), 1.57 (m, IH), 0.73 (d, /=16.17, 9H).
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5 EXAMPLE 42 H N N1 f O NNNOONMN

(S)-9-Neopentyl -7-(2-0x0-2-(4-(2-0xo0-1, 2-di hydroqui nolin-3 yl)piperidin-I-
yl)ethyl)-6,7,9, 10-t et rahydroazepi no[ 3, 4-eJi ndazol -8(3H)-one. Title
conmpound was 10 prepared from 3-(pi peridin-4-yl)quinolin-2(1H)-one
hydrochl oride in a manner anal ogous to the preparation of

9-(2,2-Di met hyl -propyl )-7-(R)-{2-0xo0-2-[442- oxo-

1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-18%y[ ]-ethyl }-6, 7, 9, 10-t et r ahydr o-
3H2,3,9- triaza-cycl ohepta[e]inden-8-one. Material was obtained as white
solidin 31 %yield. M me (MH ~= 5dQAMPIEUNVR (500 MHz, DVSO- D6):
5=11.76 (s, 1H), 8.22 15 (s, 1H), 7.70 (d, J=8.85, 1H), 7.62 (s, IH, 7.43
(t, J=7.48, 1H), 7.37 (d, J'- 8.55,,1H) 7.28 (d,.1=8.24, 110, 7.15
(t,J=7.32, 1H) 7.11 (d,.1=8.55, 1|.—J)l:l 5. 58 (d,./=17.09, 1 H, 4.62 (d,
J--16.79, 1H), 4.55 (d, J=I 1.29, { ¥, N4.13 (s, 1H), 3.88 (s, 1H), 3.58
(s, 2H), 3.16 (m 2H), 3.07 (m 3H), 88 (t,.f=14.34, 1H), 2.64 (m IH
2.36 (m 1H), 1.92 (d,.1=10.38, 1H ,/ 1.8 (a¢,.1=11.29, 1H), 1.57 (m IH)

1.40 (m IH), 0.73 (s, 20 9H). 25 1 AMPLE 43 HCO N O NNO ONH
N H

3 NYO

(S)-4-Chloro-9-neopentyl-7-(2-oxo-2-(4-(2-oxo-] 'H-spiro(piperidine-4,4 -

5 guinazoline)ethyl)-6,7,9, 10-tetrahydroazepino[3, 4-e]indazol-8(3H)-one. Title
compound was prepared from 1’H-spiro(piperidine-4,4’)quinazolin)-2'(3’H)-one ina
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-S)-{2-
oxo-2-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cycloheptafejinden-8-one. Material was obtained as white

10 solid in 37% yield. MS m/e (M+H)"=563.2, 'H NMR (500 MHz, DMSO-Dg): 6=
13.54 (s, 1H), 9.22 (d, /~10.68, 1H), 8.36 (5, 1H), 7.30 (m, 2H), 7.24 (s, 1H), 7.12
(m, 1H), 6.85 (m, 2H), 5.36 (d, J=16.78, 1H), 4.62 (dd, JI=16.94, J2=9.31, 1H),
4.26 (1, /~14.34, 1H), 3.89 (m, 2H), 3.63 (m, 1H), 3.52 (m, 1H), 3.09 (m, 3H), 2.98
(m, 1H), 2.88 {m, 1H), 2.33 (dd, J1=51.12, J2= 15.72, 1H), 1.96 (m, 1H), 1.74 (m,
15  3H),0.74 (d, J=16.48, 9H).

EXAMPLE 47




5 (S)-4-Chl oro-9-neopentyl -7-(2-0xo-2-(4-(2-0x0-1, 2-di hydr oqui nol i n- 3-

yl )pi peridin-1 yl)ethyl)-6,7,9, 10-t

et rahydr oazepi no[ 3, 4-e] i ndazol -8(3H)-one. Title conmpound was prepared from
3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride in a manner anal ogous
to the preparation of 4-Chloro-9-(2,2-dinmethyl-propyl)-7-(S)- {2-

0X0- 2-[ 4- (2-o0x0- 1, 4-di hydro-2H qui nazolin-3-yl)-piperidin-1-yl]-ethyl }
-6,7,9,10 10 tetrahydro-SFF2,3,9-triaza-cﬂepohepta[e]inden-8-one. Mat eri al
was obtained as off- white solid in 46%yield. M5 mMe (MH) = 574.2. 1H NWR
(500 Mz, DMBO- D6): (‘ﬁ-?l@kl%f-ﬁwﬁl(@_/ﬂuoﬂ&}%ﬁo-@@diﬁ oqzﬁn&ﬁ:—.f-g%pi in-§- 70 (d,
J=5.80,11-1), 7.61 (d, J7.63, | .43 (t, J7.63, | _H), 7. gd .)--7.93,

| H, 7.24 (s, Yy-opethg)-fineopentyl-5,79>]0-telnphydrenzeping/d,4-efindapd-8(3klfones 63 (d,
J16.79, 1H), 4. 55 , 3 )i verd in-3tDH)-03e 58 (d,
J13.12. 1H), 3.?&1‘3(%1@‘2;%1)%,@%3."6% (m%,mgi.oé%ﬁ%?ﬁr%%f@,&é%i (m ?LI—P,
2.34 (d, J16. 17hydspchlaridyiin @ gnangey analogous k¢ the preparation ofid-Chivpo-94RP-dimethyl- ( m

(1 23 Lalanor oo Epe"%@'ﬁtz@'g%‘Pi“g‘?bé%%g’fﬁwd){%-_ %%u‘g%\%g-’@-lg{ml}ﬁm%ﬁﬁ O NH

di hydr oi mi dazol ethy\ 16,19 ptétohydro-3H-2,3,9-triaza-cycloheptale]inden-8-one. Material was
yl)ethyl)-6,7,9.l10-tetr droazepi,nol 3, 41,0 = Hhz '
conpound was pr 8%%1?88(;3%‘?%#1 sﬂﬁgﬁlﬁﬁy#’&( g‘f[%énr/? ﬁ‘lqﬁﬁil"ﬁ%%l #I%I@IR (g-bd */ﬁ-[z
i m'Cﬂ?zol - S( ?Zo-z DIMSO-DeR SH BT (s, AHN IAPBYS, IED, 8.56 (sp | HYFCABLHQR50, 1H), 7.46
4- oro-9-(2,2-,
di ot hyl - pr opy! {7515 1D T30 1719.53.025870F: T o 1 BM Tl (P B0 S265- y 1 ) -
pi peridin- lo-yld zetdwd, 1H),4637(dU=13.49; 118} £35YdR1829, 1H), 4.12 (m, 1H), 3.87
H 2,3,9-triaza-cycl ohept a 3l i nden- 8- one. .
(th, 1H), 3.58 (d, /=13.12, 1H), 3.17 (m, 1H), 3.05 (m, 4H), 2.88 (m, 1H), 2.65 (m,

1H), 2.34 (d, J=15.87 1H), 1.92 (d, J=12.51, 1H), 1.84 (d, /=11.29, 1H), 1.57 (m,
1H), 1.40 (m, 1H), 0.72 (s, 9H).

15 EXAMPLE 48

(S)-4-Chloro-9-neopentyl- 7—(2-5xo-2-(4-(3-ox0-3, 4-dihydroquinoxalin-2-
Ylpiperidin-1-yl)ethyl)-6,7,9, 10-tetrahydroazepinof3,4-e] indazol-8(3H)-one. Title
20  compound was prepared from 3-(piperidin-4-yl)quinoxalin-2(1 H)-one hydrochloride
in a manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)-
{2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cycloheptale]inden-8-one. .Materiai was obtained as white
solid in 49% yield. MS m/e (M-H)= 573.2. 'H NMR (500 MHz, DMSO-Ds): 5=
25  13.53 (s, 1H), 12.35 (s, 1H), 8.36 (s, 1H), 7.72 (t, /=8.70, 1H), 7.48 (¢, /=7.78, 1H),



10 Material was obtained as white solid in 46%yield. M5 mle (MtH) += 589. 2.
"H NWR (500 MHz, DMSO-D6): 5=13.55 (s, IH), 10.68 (s, 1H), 8.37 (s, 1H),
7.50 (d, .)--7.63, 2H), 7.32 (t,.)=7.02, 2H), 7.24 (s, 1H), 7.16 (m 2H),
5.37 (d,./=14.34, 1H), 4.63 (d,.1r16.79, IH), 4.51 (t,.1=10.83, IH), 4.13
(m 2H), 3.89 (m IH), 3.57 (m 1H), 3.18 (m 111), 3.03 (m 3H), 2.89
(t,./=15.11, IH, 2.66 (m 1H), 2.34 (d, 15 .1=16.17 1H, 1.84 (m 3H),
1.60 (m I H, 0.73 (d, J=13.73, 9H. - 209%5 188 EXAMPLE 45 CL O "~ N O
O N N ANH (S)-4-Chl oro-9-neopentyl -7-(2-o0x0-2-(4-(2-0x0-4-(pyridin-2
yl)-2,3 5 di hydnoggind2@nh2k 3 1H] pe7 F,ilmvlw, 1H), 4.63 (d, /=17.09, 1H), 4.49 (m,
yl)ethyl)-6,7,9,10-tet rahﬁgroazepl nol 3, 4- eJi ndazal - Sé3l—|) -one. Title
conpound was pr &HkrAE (m G -804 d BB 39 (4471336, 14Dy 3 F (el ), 3428 (m, 1H),

I4Hc;1 lmoggzgl ( g( gb*)lo%emm@w(ﬁ[lm, 2RIELIPLE5 36 PR I, SRR @) 199, 2.36

di met hyl - pr opy! {m71)s}.96 (d, dxb2.82, L), 8ol 341241 ), d r78-(a 1 Hi 1nAon,ilHD 3- y | ) -
pi peridin-1-yl] O.%@b 6,7,9,10-tetrahydro-3H 2, 3,9-triaza-cycl ohept a[ e]

i nden-8-one.” 10 Matérial was obtained as white solid in 37%vyield. MS ne
(MtH) += 590.2. 'H NWR (500 MHz, DMSO D6): 8=13.54 (s, IH), 10.69 (d, 1H),

8.45 (s, 1H), 8.37 (s, IH), 7.74 (s, [?14@4 (d, .f-8.24, 11-1), 7.33
(d, .f-4.88, | H), 7.25 (s, IH), 7.15 , %6.71, J2= 5.19, 1H), 5.37
d, J 17.09, 1H), 4.63 (d, J15.87, 1H), 4.50 (s, 1H), 4.12 (m 2H), 3.87

, lef), 3.18 (t, J13.73, 15 1H), 3.10
)--15.26, IH), 2.66 (m 1H), 2.35

’ NCD\NJGLNH

10 : (S)—4-Ch!aro- 7-(2-0x0-2-(4-(2-0x0-1,2-dihydroquinazolin-3(4H)-yl)piperidin-
1-yljethyl)-9-(pyridin-4-ylmethyl)-6,7,9, 10-tetrahydroazepino[3,4-¢] indazol-8(3H)-
one. (8)-2-{4-Chloro-8-oxo0-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-
hexahydroazepino[3,4-ejindazol-7-ylacetic acid dihydrochloride (90 mg, 0.23
mmol) and 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl} piperidine hydrochloride (75

J
| H), 3.56 (dd, J1=28.69, J2=1
J=14.65, 1H), 3.01 (m 2H), 2.

m
d

(
(
(

15  mg, 0.28 mmol) were reacted following a procedure analogous to the preparation of
4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cycloheptalelinden-8-one. Title compound was obtained as white solid in 27% yield.
MS m/e (M+H)"'=598.2. 'H NMR (500 MHz, DMSO-D): = 13.47 (s, 1H), 9.19

20 (s, 1H), 8.31 (s, 2H), 8.23 (s, 1H), 7.22 (s, 1H), 7.12 (5, 3H), 6.99 (m, 1H), 6.84 (m,
2H), 6.77 (s, 1H), 5.40 (d, /=15.26, 1H), 4.65 (m, 3H), 4.54 (d, /=10.38, 1H), 4.40 -
(m, 1H), 4.30 (s, 1H), 4.22 (s, 1H}, 4.09 (m, 1H), 3.99 (m, 1H), 3.14 (m, 2H), 3.03
(m, 1H), 2.93 (m, 1H), 2.60 (m, 1H), 1.78 (m, 1H), 1.58 (m, 3H).
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(d, J14.95, 1H), 1.84 (m 3H), 1.57 (m IH), 0.73 (d, JI6.17, 9H). 20 25
189 EXAMPLE 46 HC N, O NT/ NYiO O NH

(S)-4-Chl oro-9-neopentyl -7-(2-0x0-2-(4-(2-0xo0-1 H spiro(piperidine-4, 4'- 5
gui nazoline)ethyl)-6, 7,9, 10-teirahydroazepi no[ 3, 4- eJi ndazol - 8( 3H) - one.
Titl e conpound was prepared from

1' Hspiro(piperidine-4,4")quinazolin)-2'(3'"H-one in a manner anal ogous to
the preparation of 4-Chloro-9-(2,2-dinethyP2propyl)-7-(S)-{2- |

0X0- 2- [ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol in-3-yl)-piperidin-1-yl]-ethyl}-6,7,
9,10- tetrahydro-3H-2,3,9-triaza-cycl ofeRimfgldonden-8-one. Material was
obtained as white 10 solid in 37%yield. Mo me (MH) = 563.2. 'H NWR (500
MHz, DMSO D6): 8-- 13.54 (s, 1H), 9,22 (d, J=10.68, IH, 8.36 (s, 1H, 7.30
(m 2H), 7.24 (s, IH), 7.12 (m }HN_ 6,85 (m 2H), 5.36 (d,J16.78, 1H),
4.62 (dd, J1=16.94, J2= 9.31, IH) .\ (t, J=14.34, 1H), 3.89 (m 2H),
3.63 (m 1H), 3.52 (m 1H), 3.09 (M 2.98 (m 1H), 2.88 (m IH, 2.33
(dd, J1=51.12, J2= 15.72, 1H), 1.96 H, 1.74 (m 15 3H), 0.74 (d,

J=16. 48, 9H). EXAMPLE 47 H \ |
= N
2O

(S)-4-Chloro-7-(2-(4-(8-fluoro-2-oxo-1, 2-dihydroquinazolin-3(4H)-

5  yhpiperidin-1-yl)-2-oxoethyl)-9-(pyridin-4-ylmethyl)-6,7,9, 10-tetrahydroazepinof 3,4-
¢lindazol-8(3H}-one. (8)-2-(4-Chloro-8-0x0-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-
hexahydroazepino[3,4-¢]indazol-7-yl)acetic acid dihydrochloride (100 mg, 0.2
mmol} and 8-fluoro-3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1 H)-one
hydrochloride (61 mg, 0.2 mmol) were reacted in a manner analogous to the

10  preparation of 4-Chloro-9-(2,2-dimethyi-propyl)-7-(S)-{2-ox0-2-{4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-
triaza-cycloheptale}inden-8-one. Title compound was obtained as white solid in 16%
yield. MS m/e (M+H)"=616.2. 'H NMR (500 MHz, DMSO-Dq): 8= 13.46 (s, 1H),
9.23 (d, J=6.41, 1H), 8.31 (m, 2H), 8.24 (d, /=6.10, 1H), 7.22 (s, 1H), 7.13 (dd,

15 J1=9.46, J2=4.88, 2H), 7.05 (m, 1H), 6.91 (m, 1H), 6.85 (s, 1H), 5.40 (d, /=17.09,
1H), 4.66 (m, 3H), 4.54 (d, /~11.90, 1H), 4.41 (m, 1H), 4.36 (s, 1H), 4.28 (d, /=4.58,
1H), 4.10 (d, J=12.51, 1H), 4.00 (m, 1H), 3.17 (m, 2H), 3.04 (m, 1H), 2.94 (m, 1H),
2.62(d, /~11.29, 1H), 2.43 (m, 1H), 1.83 (m, 1H), 1.62 (m, 3H).
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o0 NYYNOF 190 (S)-4-Chloro- 7-(2-(4-(8 Jluoro-2-oxo-

1, 2-di hydr oqui nol i n-3yl ) pi peridin-1 yl)-2-oxoethyl)-9-neopentyl -

9, 10-t et rahydr oazepi no[ 3, 4-e] i ndazol -8(3H)-one. Title conpound was
prepared from 8-fl uoro-3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride
in a manner anal ogous to the preparation of 4-Chloro-9-(2,2-dinethyl 5
propyl)-7-(S)-{2-oxo0-2-[4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-
| -yl]- ethyl}-6,7,9, 10-tetrahydro-3H 2, 3, d%;i aza- cycl ohept a[ e] i nden- 8- one.
Material was obtained as white solid in 36%yield. M5 me (MtH) += 592.2
"H NWVR (500 MHz, DMSO-D6): S= 13.54 (BxaMpiEsi11.78 (s, | H, 8.36 (s, 1
H, 7.76 (d, ./=5.19, 1 H), 7.46- (d; J 7.93, 1H), 7.34 (dd, J1=10.53,
J2=8.70, 1H), 7.24 (s, 1H), 7.14 (m 4xl11), 5.36 10 (d, J=16.48, IH, 4.63
(d, .!'=17.40, | H, 4.55 (d, .P=11,29% J_', 4.12 (m 111), 3.87 (m | H),
3.58 (d, J=13.12, | H), 3.17 (n1 I 05 (m 4H), 2.88 (m | H), 2.65
(m 1H), 2.34 (d,.)=15.87 1H), 1.92 J=12.51, 1H), 1.84 (d, J=11. 29,
1H, 1.57 (m 1 H, 1.40 (m 1 H), O. OH). 15 EXAMPLE 48 C 9 N O
In NH NN6 1N NY | o
(S)-4-Chl oro-9-neopentyl -7-(2- S
yl ) pi peridin-1

yl)ethyl)-6,7,9, 10-tetrahydroazepi no[ 3, 4 e]|n
conpound was prepared from 3- (pi peridin-4-yl)qui nofal
hydrochl ori de in a manner anal ogous to the preparaty
4- Chl oro-9-(2, 2-di net hyl -propyl )-7-(S) -

4- di hydr oqui noxal i n- 2-
o

3H)-one. Title 20
-2(1 H)-one
F

(5)-4-Chloro-7-(2-(4-(8-fluoro-2-oxo0-1, 2-dihydrogquinolin-3-yl)piperidin-1-
5 yl)-2-oxoethyl)-9-(pyridin-4-yimethyl)-6,7,9, 1 0-tetrahydroazepino(3,4-efindazol-

8(3H)-one. (S)-2-(4-Chloro-8-o0x0-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-
hexahydroazepino[3,4-e]indazol-7-yl)acetic acid dihydrochloride (100 mg, 0.22
mmol) and 8-fluoro-3-(piperidin-4-yl)quinolin-2(1 H)-one acetate (90 mg, 0.29
mmol) were reacted following a procedure analogous to the preparation of 4-Chloro-

10 9-(2,2-dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0xc-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta{e}inden-8-one.
Title compound was obtained as tan solid in 13% yield. MS m/e (M+H)"=613.3. 'H
NMR (500 MHz, DMSO-Dg): 6= 13.46 (s, 1H), 11.78 (s, 1H), 8.30 (s, 2H), 8.23 (s,
IH), 7.75 (d, /~19.53, 1H), 7.45 (m, 1H), 7.34 (m, 1H), 7.21 (s, 1H), 7.12 (m, 3H),

15 5.40(d, J~16.48, 1H), 4.64 (m, 4H), 4.13 (d, /=12.82, 1H), 4.00 (m, 1H), 3.17 (m,
2H), 3.04 (m, 2H), 2.94 (m, 1H), 2.67 (m, lH), 2.44 (m, 1H), 1.94 {m, 1H), 1.86 (m,
1H), 1.57 (m, 1H), 1.42 (m, 1H).
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{2- oxo- 2-[ 4- (2- oxo0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-yl]-ethyl}-6
, 7,9,10- tetrahydro-3H 2,3,9-triaza-cycl oheptale]inden-8-one. Material was
obtained as white solid in 49%vyield. M mMe (MH-=573.2. '"H NWR (500
MHz, DMBO D6): 6= 25 13.53 (s, 11-1), 12.35 (s, 1H), 8.36 (s, 1H), 7.72 (t,
. 8.70, I H, 7.48 (t, J=7.78, 1H), 191 7.28 (m 2H), 7.24 (s, 1 H), 5.37
(d, J17.09, 1 H), 4.63 (d, J17.09, 1 H), 4.49 (m 11-1), 4.12 (m 1 H,
3.86 (m IH), 3.59 (t, J=12.36, 1H), 3.45®h 1 H, 3.22 (m | H, 3.10
(m I H, 2299 (m | H, 2.87 (dd, J1=15.56, J2=14.34, 11-1), 2.72 (m |

H, 2.36 ( 1H), 1.96 (d,.)--12.82, gxhmArLB$ (d,.)---13.12, 1H), 1.70
(m 1H, 1.52 (m 1H, 5 0.72 (s, 9H. EXAMPLE 49 NNC N O NNa OO
NH 10 (S)-4-Chloro-7-(2-0x0-2-(4-(2-gxo-1, 2-di hydroqui nazol i n-3(4H)

yl ) pi peridin- | n-N cl

yl)ethyl)-9-(pyridin-4yl nethyl)-6, 7,19, t rahydr oazepi no[ 3, 4-e] i ndazol - 8(3
H) - one. (S)-2-(4-Chloro-8-0x0-9-(pyri¥y 4-yl methyl)-3,6,7,8,9, 10

hexahydr oazepi no[ 3, 4- e] i ndazol - 7- gt18 acid di hydrochl oride (90 ny,
0.23 nmmol) and 4-(2-oxo-1, 4-di nafol i n-3-yl) piperidine
hydrochl oride (75 15 ng, 0.28 e ted follow ng a procedure
anal ogous to the preparation of 4-Chlorg Z-diyret oyl - propyl )-7-(S) -
{2-oxo0-2-[4-(2-0x0- 1, 4-di hydro-2H
qui nazol i n-3-yi)-piperidin-1-yl]-ethyl}-6,7,9,10-tefra
- cyclohepta[e]inden-8-one. Title conpound was obtaimeeias white solid in
27%vyield. M5 me (MtH)*= 598.2. 'H NWR (500 MHz, D6) : 5=13.47 (s,
1H), 9.19 20 (s, 111), 8.31 (s, 2H), 8.23 (s, 1 H), (s, 1H), 7.12 (s,
3H), 6.99 (m 111), 6.84 (m

(5)-4-Chloro-7-(2-ox0-2-(4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidin-1-

5 ylethyD)-9-(pyridin-4-ylmethyl)-6,7,9, 10-tetrahydroazepinof3,4-¢]indazol-8(3H)-one.
(5)-2-(4-Chloro-8-ox0-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-hexahydroazepino[3,4-
elindazol-7-yl)acetic acid dihydrochloride (100 mg, 0.23 mmol) and 3-(piperidin-4-
yhquinolin-2(1H)-one (55 ﬂlg, 0.24 mmol) were reacted following a procedure
analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)- {2-ox0-2-[4-

10 (2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro- -
3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained as white
solid in 41% yield. MS m/e (M+H)'=595.2. 'H NMR (500 MHz, DMSO-Dg): 8=
13.46 (s, 1H), 11.76 s, 1H), 8.30 (d, /=5.19, 2H), 8.23 (s, 1H), 7.69 (d, /=19.84, 1H),
7.62 (m, 1H), 7.44 (m, 1H), 7.28 (d, J=7.93, 1H), 7.21 (s, 1H), 7.14 (m, 3H), 5.40 (d,

15 J=17.09, 1H), 4.65 (m, 3H), 4.13 (d, /=13.43, 1H), 4.01 (m, 1H), 3.17 (d, J=14.95,
2H), 3.04 (m, 2H), 2.94 (m, 1H), 2.66 (m, 1H), 2.45 (m, 2H), 1.93 (d, J~11.60, 1H),
1.85 (d, /~12.82, 1H), 1.56 (m, 1H), 1.41 (m, 1H).
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211), 6.77 (s, | H, 5.40 (d, JI 5.26, | H, 4.65 (m 3H), 4.54 (d, J10. 38,
| H, 4.40 (m 1H), 4.30 (s, 1H), 4.22 (s, 1H), 4.09 (m 1H), 3.99 (m

IH, 3.14 (m 2H), 3.03 (m IH, 2.93 (m IH, 2.60 (m 1H, 1.78 (m 1H),
1.58 (m 3H). 25 192 EXAMPLE 50 NNCI N1 ~ O \1 NON O NANH
(S)-4-Chloro-7-(2-(4-(8fluoro-2-oxo0-1, 2-di hydroqui nazolin-3(4H) 5

yl)pi peridin-1 yl)-2-oxoethyl)-9-(pyridin-4

yl met hyl )-6, 7,9, 10-t et rahydr oazepi no[ 3, 4- %@indazol-S(SFD-one.

(S)-2-(4-Chl oro-8-0x0-9-(pyridin-4-ylnethyl)-3,6,7,8,9, 10-

hexahydr oazepi no[ 3, 4- e] i ndazol - 7- yl ) acekias =g sk di hydrochl ori de (100 ng,
0.2 mol) and 8-fluoro-3-(piperidin-4-yl)-3,4-di hydroqui nazolin-2(I H)-one
hydrochl oride (61 ng, 0.2 nmol) were geacted in a manner anal ogous to the
10 preparation n-N ci
of 4- Chl or0- 9- (2, 2-di met hyl - propyl ) -
di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-
,3,9- triaza-cycl oheptale]inden-&:-one.
solidin 16% yield. M W (M-M*5618 2. F H®VR (500 Mz, DMBO-DB): i=
13.46 (s, 1 H, 9.23 (d, .1=6. N3 ﬁ 2H), 8.24 (d, .>=6.10,
1H, 7.22 (s, 1 H, 7.13 (dd, 15 J1=9.4 J2:4£881 2Hg 7.05 (m | H), 6.91
(in, 1H); 6.85 (s, 1H), 5.40 (d, 17.09, 1H), 2 3H), 4.54 (d,
J=11.90, 1H), 4.41 (m 1H), 4.36 (s, iF), 4.28 (d, J-4n88, 110, 4.10 (d,
.1=12.51, 1 H, 4.00 (m 1 H, 3.17 (m 2H), 3.04 (MXIH, 2.94 (m 1 H),
2.62 (d, .1=11.29, 1H, 2.43 (m 1H, 1.83 (m 1H, 1 (m 3H. 20

{2- 0X0- 2-[ 4- (2- ox0-1, 4-
]-ethyl}-6,7,9, 10-tetrahydro-3H 2
| e conpound was obtai ned as white

{8)-4-Chloro-7-(2-ox0-2-(4-(2-oxo-4-phenyl-2, 3-dihydroimidazol-1-

5  ylpiperidin-1-yl)ethyl)-9-(pyridin-4-ylmethyl}-6,7,9, 10-tetrahydroazepinof3,4-
elindazol-8(3H)-one. (S)-2-(4-Chloro-8-oxo-9-(pyridin-4-ylmethyl)-3,6,7,8,9,10-
hexahydroazepino[3,4-e]indazol-7-yl)acetic acid dihydrochloride (100 mg, 0.23
mumol) and 4-phenyl-1-(piperidin-4-yl)-1H-imidazol-2(3H)-one (60 mg, 0.28 mmol)
were reacted following a procedure analogous to the preparation of 4-Chloro-9-(2,2-

10 dimethyl-propyl)-7-(8)-{2-ox0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cycloheptafe]inden-8-one.
Title compound was obtained as white solid in 30% yield. MS m/e (M+H)"=610.3.
'H NMR (500 MHz, DMSO-Dg): 5= 13.46 (s, 1H), 10.68 (d, /~4.27, 1H), 8.30 (d,
J=3.97, 2H), 8.23 (s, 1H), 7.50 (d, /=7.93, 1H), 7.45 (d, J=7.63, 1H), 7.31 (m, 2H),

15 7.22(s, IH), 7.14 (m, 4H), 5.41 (d, /=16.78, 1H), 4.66 (m, 3H), 4.55 (m, 1H), 4.13
(m, 2H), 3.99 (m, 1H), 3.33 (m, 1H), 3.18 (m, 1H), 3.05 (dd, J1=16.02, J2=8.70, 1H),
2.94 (m, 1H), 2.68 (m,.1H), 2.44 (m, 1H), 1.81 (m, 3H), 1.62 (m, 1H).
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25 193 EXAMPLE 51 NONCI 1 ON OONH ~ F (S)-4-Cnhloro-
7-(2-(4-(8fluoro-2-o0xo-1, 2-di hydroquinolin-3 yl)piperidin-1- 5
yl)-2-oxoet hyl)-9-(pyridin-4

yl met hyl)-6,7,9,10-ttrahydroazepi no[ 3, 4- eJi ndazol - 8(3H)-one.

(S)-2-(4-Chl oro-8-0x0-9-(pyridin-4-ylnethyl)-3,6,7,8,9, 10-

hexahydr oazepi no[ 3, 4-e] i ndazol - 7-yl )acetic _acid di hydrochl oride (100 ny,
0.22 mmol) and 8-f|uoro-3-(piperidin-4¥yl¥ﬁuinoIin-2(1FD-one acetate (90
ng, 0.29 mol) were reacted followi ng a procedure anal ogous to the

preparation of 4-Chloro 10 EXAMPLE 54
9- (2, 2-di met hyl - propyl)-7-(S)-{2-0xo0-2-[4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n-
3-yl)- H

ydy®-3H-2, 3, 9-tri aza-cycl ohept a[ e] i nd
s tan solid in 13%yield. MS me
. S= 13.46 (s, 1H), 11.78 (s, |H),

pi peridin-1-yl]-ethyl}-6,7,9, 10-t ety¥
en-8-one. Title conpound was obt aithe
(MtH) "= 613.3. 'H NWR (500 MHz, DMSO ;
8.30 (s, 2H), 8.23 (s, IH, 7.75 (d,/ 9.53, IH, 7.45 (m IH), 7.34 (m
111), 7.21 (s, IH), 7.12 (m 3@ NH515, .)---16.48, | H), 4.64 (m
4H), 4.13 (d, .1=12.82, 1H), 4! F)NBN1Z(m  2H), 3.04 (m 2H),
2.94 (m 1 H), 2.67 (m 111), 2.44 (mgl H, 1'94)(mo1H), 1.86 (m 1H),
1.57 (m 1H), 1.42 (m 1H). 20 25 194 EXAW

(S)-9-((1H-Imidazol-2-yl)methyl)-4-chloro-7-(2-oxo-2-(4-(2-0xo-1,2-

5 dihydroquinazolin-3(4H)-yl)piperidin-1-yl)ethyl)-6,7,9, 10-tetrahydroazepino(3,4-
elindazol-8(3H)-one. (S)-Methyl 2-(9-((1 H-imidazol-2-yl)methyl)-4-chloro-8-oxo-
3,6,7,8,9,10-hexahydroazepino[ 3,4-e]indazol-7-yl)acetate (58 mg, 0.15 mmol) was
dissolved in a mixture containing methanol (2 mL), tetrahydrofuran {2 mL), and
-water (2 mL). Lithium hydroxide monohydrate (20 mg, 0.48 mmol) was added to the

10 mixture. Reaction stirred at room temperature for 15 hours. Reaction was quenched
with 1N hydrochloric acid (0.5 mL). Mixture was concentrated in vacuo. Residue
was dissolved in DMF (2 mL.). N, N-Diisopropylethylamine was added to the mixture
followed by o-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium Tetrafluoroborate
(60 mg, 0.19 mmol). Mixture stirred at room temperature for 30 minutes. 4-(2-Oxo-

15 1,4-dihydro-2H-quinazolin-3-yl) piperidine hydrochloride (50 mg, 0.19 mmol) was
added to the mixture. Reaction stirred at room temperature for 3 hours. Reaction
mixture was purified by preparatory HPLC. Desired fractions were identified.

 Acetonitrile was removed from the fractions in vacuo. Remaining aqueous was made
basic with sodium bicarbonate. Mixture was extracted twice with ethyl acetate.

20  Combined extracts were dried (magnesium sulfate), filtered and concentrated in
vacuo. Title compound was obtained as white solid in 28% yield, MS m/e (M+H)'=
587.2. 'H NMR (500 MHz, DMSO-Dg): 5= 13.46 (s, 1H), 11.75 (s, 1H), 9.20 (s,
1H), 8.14 (s, 1H), 7.19 (s, 1H), 7.12 (m, 2H}, 6.84 (m, 2H), 6.77 (d, J=7.93, 1H), 5.23
(d, J=15.16, 1H), 4.76 (m, 1H), 4.69 (dd, JI=15.26, J2=5.19, 1H), 4.53 {d, /=13.43,

25 1H), 4.47(d, J=15.26, 1H), 4.40 (m, 1H), 4.29 (d, J=3.97, 2H), 4.08 (m, 1H), 3.89 (d,



NEINC I O N " N~ ONONMN

(S)-4-Chloro-7-(2-0x0-2-(4-(2-0xo0-1, 2-di hydroqui nolin-3 yl)piperidin-1 5
yl)ethyl)-9-)zyridin-4

yl met hyl)-6,7,9, 10-t et rahydr oazepi no[ 3, 4- e] i ndazol - 8( 3H) - one.

(S)-2-(4-Chl oro-8-0x0-9-(pyridin-4-yhnethyl)-3,6,7,8,9, 10- hexahydr oazepi no|
3,4- e]indazol-7-yl)acetic acid di hydrochloride (100 ng, 0.23 nmol) and
3-(piperidin-4- yl)quinolin-2(1H) -one (559§, 0.24 mmol) were reacted

foll owing a procedure analogous to the preparation of

4- Chl oro- 9- (2, 2 ¢4 petiipy] 3. -7 18- 2 - _ - i

1, 4- di hydr o- 2H éﬁ? ﬂgzltlg?jl %%&Gﬁg{)?gﬁ@,&frﬁ,%@?m{ 3, 380 (; P2.44 (m, 210,

-yl ]-ethyl }-6, 7180(m, 18}, AMam 3H).3H- 2, 3, 9-tri aza- cycl ohept a[ e] i nden- 8- one.
Titl e conpound was obtained as white solid in 41%yield. M5 me (MH)+=
595.2. "H NWR (500 MHz, DVMsO-D6): S= 13.46 (s, IH, 11.76 (s, IH, 8.30
(d, J=5.19, 2H), 8.23 (s, 1H), 7.69 (dEXAMPIFSS| R), 7.62 (m iH, 7.44
(m IH, 7.28 (d, J=7.93, IH, 7.21 (s, 1H, 7.14 (m 313), 5.40 (d, 15
J17.09, 1H), 4.65 (m 3H), 4.13 (enJ13.43, 1H), 4.01 (m 1H), 3.17 (d,
J14.95, 211), 3.04 (m 2H), 2.94 ( H, 2.66 (m 1H), 2.45 (m 2H), 1.93
(d, J11.60, 1H), 1.85 (d, J12.82, | 1.56(m 111), 1.41 (m 1H). 20 25
195 EXAMPLE 53 NN CI 1 O o

O,
5 o

(R)-N-(8-Amino-2-benzyl-7-methyl-3-oxo0-2,3,4,5-tetrahydro-1H-
benzofcjazepin-4-yl)-4-(2-oxo0-1,2-dihydroquinazolin-3(4H)-yl)piperidine-1-
carboxamide trifluorcacetate. (R)-N-(8-Amino-2-benzyl-7-methyl-3-0x0-2,3,4,5-

10  tetrahydro-1H-benzo[c]azepin-4-yl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-
yDpiperidine-1-carboxamide (95 mg, 0.15 mmol) was dissolved in dichloromethane
(2 mL). Trifluoroacetic acid (1 mL) was added to the mixture. Reaction stirred at
room temperature for 1 hour. Mixture was concentrated in vacuo. Residue was
purified by preparatory HPLC. Solvent was lyophilized from the proper fractions.

15  Title compound was obtained as white solid in 64% yield. MS m/e (M+H)"= 553.

EXAMPLE 56

HN



N~~~ N NONNH (S)-4-Chloro-

7- (2- 0x0-2-(4-(2-o0xo0-4phenyl -2, 3-di hydroi m dazol -1 5 yl)piperidin-1
yl)ethyl)-9-(pyridin-4 ylnmethyl)-6,7,9, 10-tetrahydroazepi no[ 3, 4-

elJi ndazol - 8( 3H) - one.

(S)-2-(4-Chl oro-8-0x0-9-(pyridin-4-ylnethyl)-3,6,7,8,9, 10-

hexahydr oazepi no[ 3, 4- e] i ndazol - 7-yl )aceti c acid dlhydrochlorlde (100 ng,
0.23 mmol) and 4-phenyl -1 -(piperidin-4- yI38| H i mi dazol - 2(3H) - one (60 ny,
0.28 mml) were reacted followi ng a procedure anal ogous to the preparation
of 4-Chloro-9-(2,2 lge )-N- 8—Amzna-2-benzyl-7—methyl-3— xo-23 45 tetrahydro-1H-

di met hyl - propyl) 7-(S)-{2-0x0-2-[ 4- '(12 oxo- 1, 4-di hydr o- 2I—'th| nazol i n-3-yl)-
pi peri di n- | -yl | bewnia/gzepinrd-pl)-42108¢- é@@r@wazofgz (4t} vipiwerigisedhept a[ e] i nd

(em) 926610“; ! BaBol mgﬂ(;g@waaé Dwggt D@% ztlagcn%%'g.ﬂ.empl %%{wéa ég 0(5/5 rule
. X-4.27, 1 H, & ZSthchoqumazdm-wm-waemg@lfcsrbomp-dom 33,5 @tralmed?o-gs- | H),

(4 16,78, S 1) Spbarld pareded i o anpf bpgollflpesc) 0 1)

3.33 (m 1 H), Brep&ation ofl(RHN-(82amibo-Rdetnzyl Fah@&h@2}-0d223,4/Btetrahydro-1H2. 94 (rn

e aa i ezt Byt g iaridhnaadrin Seabypigeriain 1 0°

carboxamide trifluoroacetate. Title compound was obtained as off-white solid in
31% yield. MS m/e (M+H)'= 553,

10
EXAMPLE 57

NH

N-((R)-9-Benzyl-8-ox0-3,6,7,8,9,1 0-hexahydroazepinof3,4-ejindazol-7-yl)-4-
15 (2-0x0-1,2,3,4-tetrahydroquinolin-3-yl)piperidine- I-carboxamide. (8)-2-(9-Benzyl-
8-0x0-3,6,7,8,9,10-hexahydroazepino[3,4-e)indazol-7-yl)acetic acid (80 mg, 0.24
mmol) and 3-(piperidin-4-y1)-3,4-dihydroquinolin-2(1H)-one (75 mg, 0.33 mmol)
were reacted in a manner analogous to the prepération of 4-Chloro-9-(2,2-dimethyl-
propyl)-7-(8)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-
20 ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Material was
obtained as white solid in 33% yield. MS m/e (M+H)*=542.3. '"H NMR (500 MHz,
DMSO-Dg): 8=13.01 (s, 1H), 10.11 (s, 1H), 8.21 (s, 1H), 7.36 (d, /=7.93, 1H), 7.17
(m, 1H), 7.11 (m, 2H), 6.91 (m, 1H), 6.83 (d, /=7.63, 1H), 5.35 (d, /=17.09, 1H),
4.61 (d, /=17.40, 1H), 4.38 (m, 1H), 4.02 (m, 1H), 3.83 (s, 1H), 3.55 (t, /=12.36,



" (S)-9-((IHImdazol-2 yl)nmethyl)-4-chloro-7-(2-0x0-2-(4-(2-0x0-1,2 5

i hydr oqui nazol i n-3(4H) yl)piperidin-1

)ethyl)-6,7,9, 10-tetrahydroazepi no[ 3, 4- e]indazol -8(3H)-one. (S)-Mthyl
-(9-((1Himdazol - 2-yl ) met hyl ) - 4- chl or o- 8- oxo-

,6,7,8,9, 10- hexahydr oazepi no[ 3, 4- e] i ndazol - 7-yl ) acetate (58 ng, 0.15 nmol)
was dissolved in a mxture containing nethanol (2 nlL), tetrahydrofuran (2
m.), and water (2 niL). Lithium hydroxi de ¥8nohydrate (20 ng, 0.48 nmol)
was added to the 10 m xture. Reaction stirred at roomtenperature for 15

hours. Reactioniwgs, ngch 79’\(11:{}11-1')'\51: j\y&q aehy! P51 &%M§€%9 1 65"(%5 ure

\
di hy
yl)e
2-(9
3

was concentrated I n vacuo. Resid di'ssol ved
N, N- Di i sopr opy| &l Hrﬁ%é%”e@d&?? ® H]he mxture followed by
0-Benzotriazol-1-yl-N,N, N, N -tetranethyl uroni um Tetrafl uoroborate (60 ny,

0.19 mmol ). M xture stirred at roomtenperature for 30 mnutes. 4-(2-Oxo 15
1, 4- di hydr o- 2H qui nazol i n-3-yl ) pi peri BKAMBhEIS®Cchl ori de (50 ng, 0.19 mol)
was added to the m xture. Reaction stirred at roomtenperature for 3
hours. Reaction mixture was purifided by preparatory HPLC. Desired
fractions were identified. Acetq
vacuo. Remai ni ng aqueous was made\ w th sodi um bi carbonate. M xture
was extracted twice with ethyl acetadye={ 20 Conbi ned extracts were dried
(magnesium sul fate), filtered and cahcen ra Yed in vacuo. Title conmpound
was obtained as white solid i . I\/H5|)+_ 587.2. "H NMR
(500 MHz, DMBSO-D6): 5=13.46 ( 9.20 (s, 1 H), 8.14

i1 75 (

(s, I H, 7.19 (s, | H, 7.12 (m 21-1P 6. 84 . 77 (d, J=7.93, 1
H, 5.23 (d, .1=15.16, 1 H), 4.76 (m IH), 4.69 (dd, U1=15.26, J2=5.19, 1
H. 4.53 (d, X13.43, 25 1 H), 4.47 (d, ./=15.26, 1 4.40 (m | H), 4.29
(d, J=3.97, 2H), 4.08 (m 1 H), 3.89 (d, 197 J=9.77 , 3.15 (m 2H),
3.00 (in, II—%Z 2.91 (m 3H), 2.60 (m 1H 2.44 (m 2H), 1.80 (m 1H), 1.60
(m 3H). EXAMPLE 55 H2N

(75)-9-Benzyl-7-(2-0xo0-2-(4-(2-0x0-1,2,3,4-tetrahydroquinolin-3-
ylpiperazin-1-yl)ethyl)-6,7,9, 10-tetrahydroazepino(3,4-e] indazol-8(3H)-one. (S)-2-
(9-Benzyl-8-0x0-3,6,7,8,9,10-hexahydroazepino[ 3,4-¢]indazol-7-yl)acetic acid (80

10 mg, 0.24 mmol) and 3-(piperaziri-1-yl)-3,4-dihydroquinolin—2(lH)-one (75 mg, 0.32
mmol) were reacted in a manner analogous to the preparation of 4-chiord-9-(2,2-
dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-y1)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one.
Material was obtained as white solid in 21% yield. MS m/e (M+H)"=543.3. 'H

15 NMR (500 MHz, DMSO-Dg): 8= 13.01 (s, 1H), 10.13 (s, 1H), 8.21 s, lHj, 7.36 (d,
J=8.54, 1H), 7.19 (4, /=7.02, 1H), 7.11 (m, 2H), 6.90 (t, /=7.32, 1H), 6.82 (d,

- J=7.93, 1H), 5.36 (d, J~17.40, 1H), 4.61 (d, /=17.09, 1H), 3.84 (m, 1H), 3.57 (4,
J=13.12, 1H), 3.47 (m, 2H), 3.38 (m, 1H), 3.32 (M, 1H), 3.09 (m, 1H), 3.02 (d,
J=14.04, 1H), 2.985 (m, 2H), 2.85 (m, 1H), 2.75 (m, 1H), 2.65 (i, 3H), 2.50 (m,

20 2H),2.31 (d, /~16.48, 1H), 0.71 (s, 9H).
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O NN~Oc NH /I 5 (R-N(8-Amino-2-benzyl-7-nethyl-3-o0xo0-2, 3, 4,
5-letrahydro-1 H benzo[cJazepin-4 yl)-4-(2-o0x0-1, 2-di hydroqui nazol i n- 3(4H)
yl ) pi peridine-1- carboxam detrifl uoroacet ate.

(R) - N- (8- Am no- 2- benzyl - 7- et hyl - 3-oxo0- 2, 3,4,5 10
tetrahydralH benzo[ c] azepi n-4-yl)-4-(2-oxo-1, 2-di hydroqui nazol i n- 3(4H) -

yl ) pi peri di ne-| -carboxam de (95 ng, 0.15 mml) was dissolved in

di chl oromethane (2 nL). Trifluoroacetic @d (1 nL) was added to the

m xture. Reaction stirred at roomtenperature for 1 hour. M xture was
concentrated in vacuo. Residue was purgshgriysgpr eparatory HPLC. Sol vent
was | yophilized fromthe proper fractions. 15 Title conpound was obtai ned
as white solid in 64%yield. M rﬂﬁ (MtH) "= 553. EXAMPLE 56 H2N O N NAN3
O OHN-~ NH 198

(R) - N- (8Am no- 2- benzyl - 7- net hyl - 3\
benzo[ cJazepi n-4 yl)-4-(2-oxo-1, 2-di drpquigrazol i n-3(4H) yl) pi peridi ne-1I -
carboxam de tri,/luoroacetate. (R)-tért- ut)u\
2- benzyl - 9- net hyl - 3- oxo0- 4- (4- (2- ox0- N
1, 2- di hydr oqui nazol i n-3(4H) -yl ) pi 1 di e-I -C
-lH 5 benzo[c] azepi n-8-yl carbanate was reacted i
t he preparation of

(R) - N-(8-am no- 2-benzyl - 7-met hyl - 3-oxo- 2, 3,4, 5-tetr ro-1H

benzo[ c] azepi n-4-yl ) -4-(2-oxo- 1, 2-di hydroqui nazol i n H) -yl ) pi peridi ne-1I -
carboxam de trifluoroacetate. Title conpound was obtained as off-white
solid in

3,4,5-tetrahydro-1H

§o)-2,3, 4,5-tetrahydro
manneir anal ogous with

4-Oxo-2-phenyl-1,3,8-triaza-spirof4.5 ]deE-I -ene-8-carboxylic acid [(R)-9-
5 (2, 2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-cycloheptafe] inden-
7-yl]-amide. 2-Phenyl-1,3,8-triaza-spiro[4.5]dec-1-en-4-one trifluoroacetate (55 mg,
0.16 mmol) and (R}-7-amino-9-neopentyl-6,7,9,10-tetrahydroazepino[3,4-elindazol-
8(3H)-one (40 mg, 0.14 mmol) were reacted in a manner analogous to the préparation
of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [8-ox0-9-
10 (2-piperidin-1-yl-ethyl)-3,6,7,8,9,1 O-he.xahydro-2,3 ,9-triaza-(R)-cyclohepta[e)inden-
7-yl]-amide. C18 preparatory HPLC afforded the title compound as white solid in
25% yield. High resolution MS m/e (M+H) "= 542.2888.

EXAMPLE 60
H
_N
N
\
X
; N NN o
o

NH

15

Spiro{2,3-dihydro-1H-quinoline-2-one-4(1 H),4 piperidine]-1’-carboxylic
acid [(R)-9-(2, 2-dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2, 3,9-triaza-
cycloheptafe]inden-7-ylj-amide. Spiro[2,3-dihydro-1H-quinoline-2-one- - |

20  4(1H),4’piperidine] (32 mg, 0.15 mmol) and (R)-7-amino-9-neopentyl-6,7,9,10-



31%yield. MSs me (MtH)'- 553. 10 EXAMPLE 57 H NN O 4 X N%H O

N ((R) -9-Benzyl - 8-o0xo0-3, 6, 7, 8,9, 10- hexahydr oazepi no( 3, 4- eJi ndazol -7 yl)-4-
15 (2-o0xo0-1, 2, 3, 4-tetrahydroqui nol i n-3 yl) pi peridi ne-1-car boxam de.
(S)-2-(9-Benzyl -

8- o0x0-3, 6, 7, 8,9, 10- hexahydr oazepi no[ 3, 4-e] i ndazol - 7-yl )acetic acid (80 nyg,
0.24 mmol) and 3-(piperidin-4-yl)-3,4-di hz\(,qroqui nolin-2(1H)-one (75 ny,
0.33 mmmol) were reacted in a manner anal ogous to the preparation of

4- Chl or 0-9- (2, 2-di met hyl - '

propyl ) - 7- (S) - { etrekyireazeging[2,40edndazod-8(E Hjywhe §3 izl b amodl) werd redcledin per i di n-
1-yl] 20 ethyl) ) . . .
-6,7,9,10-tetrahydro- Flogpus tQythe preparati B & Bitaposh-ardihves2E- izt &P al was
obt ai ned as whi pipesdihé-d-carboR{Asé acid{Bechx oM 2Apiperidifi-H)yd-ethyh3 &7, 8 BHHONVR (500

MHz, DMBO D) : , 5=13, 0 ) 10.11 (s, .| 8.21 (s, 1 H, 7.36 (d,
J-7.93, | H), ) 7?’T‘i‘ﬁy‘t‘ﬂ%’ﬁ(jﬂ}aﬁa@k&yc%#ﬁp"zﬁﬁ‘d%?@ﬂmgﬁlél,g %?@Qteaﬁﬁfu@ (7 63,
| H), 5.35 (8, dffdrdedfBe tiflkltompdbind bs (Alite sotiliin 46% vidid 1 Higtfresthution M Blre 4. 02
(m 1H), 3.83 (5, AH 0355 (t,./=12.36, 199 [H, 2.95 (m 6H), 2.79 (m
IH), 2.42 (m | ',"b.‘éfg%ﬂ?'ZH), 1.90 (m IH), 1.63 (m 2H), 1.17 (m |
H, 0.72 (d, J--9.77,9H). EXAWPLE58 H,N N  / 0 ° NN O

EXAMPLE 61
H
N
N
\

X

N NTON

>““ 0 NH

10
Spiro[2,3-dikydro-1H-isoquinoline- I-one-4(1 H),4 ‘piperidine] -1 -carboxylic
acid [(R)-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9, 10-hexahydro-2,3,9-triaza-
cycloheptafelinden-7-yl]-amide. Spiro[2,3-dihydro-1H-isoquinoline-1-one-
4(1H),4’piperidine] (32 mg, 0.15 mmol) and (R)-7-amino-9-neopentyl-6,7,9,10-

15 tetrahydroazepino[3,4-e]indazol-8(3H)-one (35 mg, 0.12 mmol) were reacted in a
manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-y)- |
piperidine-1-carboxylic acid [8-0x0-9-(2-piperidin-1-y!-ethyl)-3,6,7,8.9,10-
hexahydro-2,3,9-triaza-(R)-cyclohepta[e]inden-7-yl}-amide. C18 preparatory HPLC
afforded the title compound as white solid in 41% yield. High resolution MS m/e

20  (M+H)'=529.2927.
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OONNH 5 (7S)-9-Benzyl-7-(2-o0x0-2-(4-(2-0x0-1, 2,3, 4-tetrahydroqui nolin-3-
1

yl ) pi perazi n-

yl)ethyl)-6,7,9, 10-tetrahydroazepi no(3, 4-eJi ndazol -8(3H)-one. (S)-2-
(9-Benzyl - 8- oxo- 3, 6, 7, 8,9, 10- hexahydr oazepi no[ 3, 4-e] i ndazol - 7-yl ) acetic
acid (80 10 ng, 0.24 mmol) and

3-(pi perazin-1-yl)-3, 4-di hydr oqui noIin-Z(i{)—%-one (75 ng, 0.32 mmol) were
reacted in a manner anal ogous to the prep tion of 4-chloro-9-(2, 2-

di met hyl - pr opyl )-7-(S)-{2-oxo- 2-[4-(2-oxo0-1, 4-di'hydro- 2H qui nazol i n-3-yl) -
piperidin-1-yl]-ethyl}-6,7,9, 10-tetrahyEXAMPHES23, 9-tri aza-cycl oheptale]ind
en-8-one. Material was obtal ned as white solid in 21%vyield. MS me
(MtH) += 543. 3. 'H 15 NMR (500 M—Iz,NDI\/ISODG) & 13.01 (s, IH, 10.13 (s,
1H), 8.21 (s, IH) 7.36 (d, J 8. b, 7.19 (d,J=7.02, 1H), 7.11 (m
2H), 6.90 (t, .7.32, 111), 6.82 (& 93, 1H), 5.36 (d, J17.40, 110, 4.61
(d, J17.09, 1H), 3.84 (m 1H), 3.57 J1Pp 12, 1H), 3.47 (m 2H), 3.38
(m 1H, 3.32 (M IH, 3.09 (m 113)¢ , J14.04, 1H), 2.985 (m 2H),
2.85 (m IH, 2.75 (m 1H), 2.65 (m 2.5@\ 2H) 2.31 (d,
]---16.48, 1 H, 0.71 (s, 9H. 2@ AVPLESS Nhl H-H O NH N
4-0(0-2phenyl-1,3,8-triaza-spiro[ﬁl dec | -ene-8-cafboxylic acid [(R-9 5
(2. 2-dinethyl

propyl) - 8-o0xo- 3,6, 7, 8,9, 10- hexmdr 0-2,3,9-triaia-cya
ylJ-am de. 2-Phenyl-1,3,8-triaza-spiro[4.5]dec-I|-en-4-
(55 ng 0.16 mmol ) and

(R) - 7- am no- 9- neopent 7,9, 10-tetrahydroazepi no[ 3, 4-e] i ndazol -
)/ N-(9 -(I-acetylpiperidin-4-yl)-8-0x0-3,6,7,8,9, G-haxahydroazepmoﬁ 4-

5  éelindazol-7-yl)-4-(2-ox0-1,2-dihydroguinazolin-3(4H)-yl)piperidine- 1 -carboxamide.
(R)-9-(1-acetylpiperidin-4-yl)-7-amino-6,7,9,1 0-tetrahydroazepino[3,4-¢]indazol-
8(3H)-one methanesulfonate (42 mg, 0.08 mmol) and 3-(piperidin-4-yl)-3,4-

dihydroquinazolin-2(1H)-one acetate (30 mg, 0.10 mmol) were reacted in a manner

pt a[ eJi nden- 7
one trifl uoroacetate

analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-
10 1-carboxylic acid [8-ox0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-

triaza-(R)-cycloheptafe]inden-7-yl]-amide. C18 preparatory HPLC afforded the title

compound as white solid in 28% yield. High resolution MS m/e (M+H)"= 599.3085.

EXAMPLE 63

X

NJOLN (o]
STV,
. O

4-(2-ox0-1,2-dihydroquinazolin-3(¢H)-yl)-N-((R}-8-oxo-9-(pyrrolidin-3-yl)-
3,6,7.8,9, 10-hexahydroazepino[3,4-e] indazol-7-yl)piperidine-1-carboxamide. (R)-
tert-butyl 4-(8-0x0-7-(4-(2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -
20 carboxamido)-7,8-dihydroazepino[3,4-e}indazol-9(3H,6H, 10H)-yl)piperidine-1-



8(3H)-one (40 ng, 0.14 nmmol) were reacted in a manner anal ogous to the
preparation of

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

[ 8-0x0-9 10

(2-piperidin-1-yl-ethyl)-3,6,7,8,9, 10- hexahydro-2, 3,9-triaza-(R)-cycl ohepta
[e]inden- 7-yl]-am de. C18 preparatory HPLC afforded the title conpound as
white solid in 25%yield. High resoluti oBOMS me (MrH)"" 542.2888. EXAMPLE
60 HN,N \ O NHNO / ONH 15 Spiro[2, 3-di hydro-

| H qui nol i ne- 2- &Hﬁ) gfaﬂé'&tnfh Bb@%ﬁ&l)&ﬁﬁd&solveﬁ% E‘i@i?ﬂ.‘c’,}dn&‘ethﬁ@'(ﬂ R) 9-(2,
2-di met hyl - prop 0X0- 3 0- hexahydro-2,3,9-tria

cycl oheptale]in oroapmc@m @e25 @fa}“raépédes‘ tel heyrapxBire. I-R%ﬁgfl%fitil‘rﬁé-aﬂ@ne 20 4(1

H) , 4' pi peri di ngf u{“(;ﬁ’claf W Eﬁra ! Vg6, 7. 9, 10
201 tetrahydroazéégnolg 2 JtF’ln azo -onea¥§ %xﬂ§9§§ﬂhng] wer e
reacted in a nmmaeatoarlﬂldgpusﬁqabon afforgedethe title cmpmlfndasycilow solid in 52%

4-(2-oxo-1, AS di é/!gr |na #)“{}éagﬁi‘ Sgb%ggﬁd' ne-1-carboxylic acid

[ 8- 0x0-9- ( 2-Tpi 2F 1 din res “té‘f
hexahydro-2, 3,9-tri aza- (R) cycl oheptal e] i nden 7-yl J-anj de. Cl18 preparatory

HPLC 5 afforded the title conpound as din 46%yield. Hi gh
resolution Vs me (MH)+= 529, 2924 Emigfft HNNO

>0 T,
0

10 (S)-9-neopentyl-7-(2-(4-(2-oxo-1,2-dihydroquinazolin-3(4H)-yl)piperidin- 1 -
yiethyl)-6,7,9,10-tetrahydroazepino{3,4-e]indazol-8(3H}-one. (8)-7-(2- _
hydroxyethyl)-9-neopentyl-6,7,9,10-tetrahydroazepino[3,4-e)indazol-8(3H)-one (15
mg, 0.04 mmol) was dissolved in dichloromethane (1 mL). Thionyl chloride (100
UL} was added to the mixture. Reaction stirred at room temperature for 2 hours.

15  Thionyl chloride (500 pL) was added to the mixture. Reaction stirred at room
temperature for 2 hours and then was warmed to reflux for 2 hours. Reaction mixture
was concentrated in vacro. Residue was dissolved in acetonitrile (1 mL). Potassium
carbonate (25 mg, 0.18 mmol)} was added to the mixture followed by 3-(piperidin-4-
yl)-3,4-dihydroquinazolin-2(1H)-one (16 mg, 0.07 mmol). Reaction was heated at

20 reflux for 2 hours. Preparatory HPLC purification afforded the title compound as
white solid in 25% yield. High resolution MS m/e (M+H)'= 529.3282.
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N H~NONHO 10 Spiro[2, 3-di hydro-] Hisoquinoline-Il-one-4(]H), 4

pi peridined-1 '-carboxylic acid [(R)-9-(2,2-dinethyl

propyl ) - 8-o0xo0-3, 6, 7, 8,9, 10- hexahydro- 2, 3,9-tri aza- cycl ohepla[edi nden-7
yl1lJ-am de. Spiro[ 2, 3-di hydro-I Hisoquinoline-1. -one 4(i H), 4" piperidine]
(32 nmg, 0.15 mml ) and (R)-7-am no-9-neopentyl-6,7,9, 10- 15

t et rahydr oazepi no[ 3, 4-e] i ndazol -8(3H)-one (35 ng, 0.12 mvol) were reacted
in a mnner anal ogous to the preparation284 4-(2-oxo-

1, 4- di hydr o- 2H qui nazol i n-3-yl)- piperidine-1-carboxylic acid

[ 8-0x0-9-(2-piperidin-I-yl-ethyl)-3,6, 7 65

hexahydro-2, 3,9-tri aza- (R)-cycl ohepta[ e]i nden-7-yl]-am de. Cl8 preparatory
HPLC afforded the title conmpoundHas white solid in 41%yield. High
resolution Ms me 20 (M+H) += 52%5 ' 25 202 EXAMPLE 62 HNN'O NH
}"fd kNa O ONA NH N/ 0 (R [ 1- acetyl pi peridin-4

8 3,4 5 eldindazol -7

yl)-4-(2-o0xo0-1, 2-di hydroqui nazol i n- §( 4HY yl|) pi peri di ne-| - carboxam de.
(R)-9-(1-acetyl pi peri din-4-yl)-Z- amime E‘J\

azol - 0

\

(R}-N-(9-neopentyl-8-0x0-3,6,7,8,9,1 O-hexahydfoazepino[ 3,4-elindazol-7-yi)-
5  4-(3-phemylisoxazol-5-yl)piperidine-1-carboxamide. 4-(3-Phenylisoxazol-5-

yDpiperidine (46 mg, 0.20 mmol) and (R)-7-amino-9-neopentyl-6,7,9,10-
tetrahydroazepino[3,4-e]indazol-8(3H)-one (110 mg, 0.22 mmol) were reacted in a
manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidine-1-carboxylic acid {8-oxo0-9-(2-piperidin-1-yl-ethyl)-3,6,7,8,9,10-

10 hexahydro-2,3,9-triaza-(R)-cyclohepta[elinden-7-yl]-amide. C18 preparatory HPLC
afforded the title compound as tan solid in 33% yield. High resolution MS m/e
(M+H)"= 541.2916.

EXAMPLE 66

15



8(3H) - one net hanesul fonate (42 ng, 0.08 mmol ) and 3-(piperidin-4-yl)-3,4-

di hydr oqui nazol i n-2(1H)-one acetate (30 ng, 0.10 mol) were reacted in a
manner anal ogous to the preparation

of 4- (2- oxo- |, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridine 10 1 -carboxylic acid
[ 8- 0x0-9-(2-piperidin-lI-yl-ethyl)-3,6,7,8,9, 10- hexahydro-2, 3, 9-
triaza-(R)-cycl oheptale]inden-7-yl]-am de2 18 preparatory HPLC afforded
the title conpound as white solid in 28%yield. H gh resolution M5 me
(MtH)' = 599.3085. EXAMPLE 63 H NN/ ~ O NHA , N0 d ONXK'NHH/ 15

4- (2-o0x0-1, 2-di hydr cﬂ;}m,zldﬂrakﬁmpﬁ(uﬁbi)ﬁm}){z-l&xé QR ~(B-0000 i drp4201-1 di n- 3-yl ) -
3,6,7,8,9,10- hexi‘n%g}’ubgé) ﬁtgﬁryﬁgz’laﬂﬁf %99 Fa-Qéz%Eya?ﬁ%hd }9 (5 tllrzzzzgaz—ir boxam de.

(R - tert-butyl?
1, 2- di hydr oqui ngeRlhigia dﬁ]ﬁhﬁn -Flond) 96122 iimechy 1-?rogﬂ)-s-oxo -3,6,7,8,9 }O-hexahydro—

car boxam do) -7 oazepi 3,4-elindazo y pi peridi ne- |
203 caf boxyl ai b orR m;ehqp#m;n%g St sl (s R
nL).  Trifl uproggel 4cifvdr HQ?u%ﬁz paskeRthel(65 E@,eoﬁsﬁﬁ-wl?wex@%ﬁbh:@&'
stirred at room terrper ature 5 hour Reacti on m xture was

concentrat ed i nhAFBYHET mgowteﬁmmswmpm-%mﬂ Ca-figmethipemabd -Rie

E :\/}+ IH;e gogzguggsgﬁo%eixg 1 Sl 4;4 aﬂ}dﬁ?%é.uwafdxﬂ\ 350 Pperiiol - YhlaiVe 79 R-

tetrahydro-3H-2,3 9-tna.za-cyclohepta[e]1nden—8-one Title compound was obtained
as a white solid in 32% yield. High resolution MS m/e (M+H)'= 543.3084.

10
EXAMPLE 67
H
N
N
\
X

N~ N
o NH

N-((R)-9-neopentyi-8-ox0-3,6,7,8,9,10-hexahydroazepino3,4-e]indazol-7-yl)-

15 4-(2-0x0-1,2,3,4-tetrahydroquinolin-3-yljpiperidine-1-carboxamide. 3-(piperidin-4-
yl)-3,4-dihydroquinolin-2(1 H)-one (50 mg, 0.22 mmol) and (R)-7-amino-9-
neopentyl-6,7,9,10-tetrahydroazepino[ 3,4-eJindazol-8(3H)-one (110 mg, 0.22 mmol)
were reacted in a manner analogous to the preparation of 4-(2-oxo-1,4-dihydro-2H-
quinazolin-3-yl)-piperidine-1-carboxylic acid [8-oxo-9-(2-pipéridin~l-yl-ethyl)-

20 3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[elinden-7-yl]-amide. C18
preparatory HPLC afforded the title compound as off-white solid in 25% yield. High
resolution MS m/e (M-+H)"= 543.3084.

25



N \ NNO10 (S)-9-neopentyl- 7-(2-(4-(2-o0xo0- 1,
2-di hydr oqui nazol in-3(4H)yl ) pi peridin-1- yl)ethyl)-6, 719,1
O-tetrahydroazepi no[ 3, 4-e]indazol -8(3H)-one. (S)-7-(2-
hydr oxyet hgl ) - 9- neopentyl -6, 7,9, 10-t et rahydr oazepi no[ 3, 4- e] i ndazol - 8( 3H) - on
e (15 ng, 0.04 mmol) was dissolved in dichloronmethane (1 mL). Thi onyl
chloride (100 L) was added to the rrixtur%;9 Reaction stirred at room
tenperature for 2 hours. 15 Thionyl chlori & (500 L) was added to the
m xture. Reaction stirred at room tenperature for 2 hours and then was
warnmed to reflux for 2 hours. Reaction BXAMPLIE 68vas concentrated in vacuo.
Resi due was di ssolved in acetonitrile (1 nL). Potassium carbonate (25 ng,
0.18 nmmol) was added to the m>dLu$ foll owed by 3-(piperidin-4-
yl) -3, 4-di hydr oqui nazol i n-2( 1 H) - ng, 0.07 nmol). Reaction was heated
at 20 reflux for 2 hours. Prepara PLC purification afforded the title
conpound as white solid in 25%yi el ghoresolutlon MS me (MtH) +=
529.3282. 25 204 EXAMPLE 65 N, N O

exéhyd 0a: ep no[3 4-e]indazol -7 yl)

(R) - N- (9- neopent yl - 8- oxo- 3. 6, 7, 89, 18

5 4-(3 phenylisoxazol -S yI)pipegaHT%e- car bo i 3- Phenyl i soxazol - 5-
yl ) pi peridine (46 ng, 0.20 mmol) 'and (R)-7-am no-9{neo entyl 6,7,9, 10-

t et rahydr oazepi no[ 3, 4- e] i ndazol - 8(3H) - one (110 ng, nmol ) were reacted
in a manner anal ogous to the preparation of

4- (2- oxo-1, 4-dl hydr o- 2H qui nazol i n-3-yl )- piperidine-I=-carboxylic acid
[8-oxo-9-(2-piperidin-I-yI-ethyl)-3,6{7,8,9,10

N-((R)-9-Neopentyl-8-ox0-3,6,7,8,9, 1 0-hexahydroazepino[3,4-e] indazol-7-
S yl)-4-(2-oxo-1,2,3 4-tetrahydroquinolin-3-yl)piperazine- I -carboxamide. 3-
(Piperazin-1-yl)-3,4-dihydroquinolin-2(1H)-one (45 mg, 0.19 mmol) and (R)-7-
amino-9-neopentyl-6,7,9,10-tetrahydroazepino[3,4-¢]indazol-8(3H)-one {75 mg, 0. 15

mmol) were reacted in a manner analogous to the preparation of 4-(2~-0xo0-1,4-

dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [8-0x0-9-(2-piperidin-1-yl-

10 ethyl)-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(R)-cyclohepta[e)inden-7-yi]-amide. C18
preparatory HPLC afforded the titlé compound as white solid in 17% yield. High
resolution MS m/e (M+H) "= 544.3022.

EXAMPLE 69

15

(R)-N-(9-Neopentyl-8-0x0-3,6,7,8,9, 10-hexahydroazepinof3,4-e]indazol-7-
YI)-4-(3-oxo-3,4-dihydroisoquinolin-2(1 H)-yl)piperidine-1-carboxamide. 2-
(Piperidin«4-yl)-1,2-dihydroisoquinolin—_3(4H)-onc (60 mg, 0.26 mmol) and (R)-7-

20  amino-9-neopentyl-6,7,9,10-tetrahydroazepino[3,4-e]indazol-8(3H)-one (100 mg,



10 hexahydro-2,3,9-triaza-(R)-cycl ohepta[e]inden-7-yl]-am de. C18
preparatory HPLC afforded the title conpound as tan solid in 33%yield.
H gh resolution M5 mle (MtH)+= 541.2916. EXAMPLE 66 H N1 N O N N kNH
15 205 9-(2, 2-di met hyl propyl)-7-(R)-[2-o0xo-2-[4-(2-o0xo0-1, 4-di hydro-2H
qui nazolin-3 yl) piperidin-1

yl J-ethyl)-6,7,9, 10-tetrahydro-3H 2, 3, 9-té%?za- cycl ohept a[ eJi nden- 8- one.
[ 9- (2, 2-di met hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10~ hexahydr o-

2,3,9-triaza-(R)-cycl ohepta[e]inden-7-yl]-acetic acid (75 ng, 0.23 nmmol)
andI 4-(2 5 cxgb azmnﬁidn)yxdersre?&l:iemmmmmil ek Bnalogohug tqlh@pfepﬁih%éfaﬁ(Zn?co-QQS
mmol ) were co anal pgous t aratign.o

4- Chl) oro- 9- (2, étﬁyq%%g%u%z%%y)-p%ﬁ% e-1~carlc))oxyll agldfg-oxo-g-(g-plpendm 1-yl-
{2- oxo- 2- [ 4- ( 2-&mx d;misﬁwb Wﬁéﬁhy?&bfztﬂ %J(m)-é’yc}’dbkp@{eﬂlﬁﬂérﬁ’i m]lanﬁh& -@thyl }- 6

, 7,9,10- tetrahydr triaza- cycloeta[eln en-8-one. Title

conpound was obTERAREErY I'&%L(Jéaﬁmﬂ?‘b‘hg Gl EP‘PPP“BQ 85 yéllomesolidiin R9% icld. lng]b n VS

m MrH) += H4 iz QY N N HEN O O NH
N-(e((R) gbneosgeﬁrtes;z?&gmo%g 3, 6, g =6, Bbbdilo hexahydr oazepi no[ 3,

4-eJi ndazol - 7-yl ) -
EXAMPLE 70

10 (S)-9-Neopentyl-7-(2-oxo-2-(4-(3-0x0-3,4-dihydroisoquinolin-2(1 H}-
yl)p:lveh‘a‘in-f -yl)ethyl)-6,7,9, 10-tetrahydroazepino[3,4-e}indazol-8(3H)-one. 2-
(Piperidin-4-yl}-1,2-dihydroisoquinolin-3(4H}-one (105 mg, 0.46 mmol) and {9-(2,2-
dimethyl-propyl)-8-oxo-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyclohepta[ e]inden-
7-yi]acetic acid (110 mg, 0.33 mmo!) were combined in a manner analogous to the

15  preparation of 4-Chioro-9-(2,2-dimethyl-propyl)-7-(R)-{2-ox0-2-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-
triaza-cycloheptafc}inden-8-one. Title compound was obtained as a white solid in
40% yield. High resolution MS m/e (M+H)*= 541.3111.

20

25



15 4-(2-o0xo0-1, 2, 3, 4-tetrahydroqui nolin-3 yl)piperidine-I|-carboxam de.
3-(piperidin-4- yl)-3,4-di hydroqui nolin-2(1H-one (50 ng, 0.22 mml) and
(R -7-am no-9 neopentyl-6,7,9,10-tetrahydroazepi no[ 3, 4-e] i ndazol - 8(3H) - one
(110 mg, 0.22 mmol) were reacted in a manner anal ogous to the preparation
of 4-(2-oxo-1,4-di hydro-2H quinazolin-3-yl)-piperidine-1-carboxylic acid

[ 8- 0x0-9-(2-piperidin-1-yi-ethyl) 20

3,6,7,8,9, 10- hexahydro- 2, 3,9-tri aza- (R) - c$8% ohept a[ e] i nden- 7-yl ] - ani de. C18
preparatory HPLC afforded the tide conmpound as off-white solid in 25%
yield. Hgh resolution M5 me (MH += pdsnP841 25 206 EXAMPLE 68 H N N
O NHY O Ol ,NNH N ((R-9-Neopentyl-8-o0x0-3, 6, 7, 8,

9, 10- hexahydr oazepi no[ 3, 4-e]indazfjl-7- 5
yl)-4-(2-0x0-1, 2, 3, 4-tetrahydr oq_n0jtx- 3 yl ) pi perazi ne-1-carboxam de. 3
(Piperazin-l-yl)-3,4-dihydroquino\'- H)-one (45 ngy, 0.19 nmmol) and
(R)-7- am no-9-neopentyl-6,7,9, 10-te Wwdr @azepi no[ 3, 4- e] i ndazol - 8(3H) - one
(75 mg, 0.15 nmmol) were reacted in §
of 4-(2-oxo0-1, 4- dihydro-2H quingzol | B pey iMi ng-1 - carboxylic acid
[ 8- 0x0-9- (2-piperidin-1-yl 10 %—J .
ethyl)-3,6,7,8,9, 10- hexahydro-2,379-tri aza-(R)-

de. Cl8 preparatory HPLC afforded the title co
yield. Hgh resolution M6 me (MtH) += 544, 3022.

I-f[7-(8)-9-(2, 2-Dimethylpropyl)-3,6,7,8,9, 10-hexahydro-8-oxoazepino[3,4-

5 elindazol-7-yljacetyl]-spiro[piperidine-4,4 (I '"H)-quinazolin]-2 (3 'H)-one. '
Spiro[piperidine-4,4’(1'H)-quinazolin]-2'(3’H)-one hydrochioride (50 mg, 0.20
mmol) and [9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cycloheptafe)inden-7-yljacetic acid (55 mg, 0.17 mmol) were combined in a manner
analogous to the preparation of 4-Chloro-9-2,2-dimethyl-propyl)-7-(R)- {2-ox0-2-[4-

10 {2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-

3H-2,3,9-triaza-cycloheptale]inden-8-one. Title compound was obtained as white
solid in 35% yield. High resolution MS m/e (M+H) = 529.2921.

EXAMPLE 72

15

1-{{7-(5)-9-(2,2-Dimethylpropyl)-3,6,7,8,9,10-hexahydro-8-oxoazepinof3,4-
efindazol-7-yl]acetyl]-4-(3-quinolinyl)piperidine. 3-(piperidin-4-yl)quinoline (75
mg, 0.35 mmol) and [9-(2,2-dimethyl-propyl)-8-ox0-3,6,7,8,9,10-hexahydro-2,3,9-
20 triaza-(S)-cyclohepta[e]inden-7-yljacetic acid (95 mg, 0.29 mmol) were combined in



NNNONHN'A NO'~lyJ ON 15 (R -N(9-Neopen yl-8-0x0-3, 6, 7, 8,

9, 10- hexahydr oazepi no[ 3, 4-c]indazol -7-
yl)-4-(3-o0xo0-3, 4-di hydroi soqui nol i n-2(1H) yl)piperidine-I|-carboxam de. 2-
(Piperidin-4-yl)-1,2-di hydroi soqui nolin-3(4H)-one (60 ng, 0.26 mmol) and
(R -7 20

am no- 9- neopentyl -6, 7,9, 10-t et rahydr oazepi no[ 3, 4- e] i ndazol - 8(3H) - one (100
my, 207 0.20 mml) were reacted in a nan®® anal ogous to the preparation
of 4-(2-oxo-1,4- dihydro-2H quinazolin-3-yl)-piperidine-1-carboxylic acid

[ 8- 0x0-9-(2-pi pem&lh&a;hamgoustothe reparation of4-Ch]oro-9-(2 2-d1methl ropyl)-7- (R)-{%
ethyl)-3,6,7,8,9, 10- hexahydro- 2 -trlaza-(R) cycl ohepta ? % ]-am

de. Cl8 pr epar Sk&PyA{rrd-Adihysser2 Hrauinazeline3 v bratpruidin- l];ﬁél’l}ﬂbﬁﬂs?ol(l-d in

I 92/;) KI' ﬁll ﬂIO Hi ?hte@aﬁﬁﬁ@bﬁti,?,@ @@a%oﬁ%}ﬁdeﬁ-@%ﬁpﬂle Sotipittwdobtdihdd N /-
(S) - 9- Neopent yl aﬂoﬁ'zihéikeolizii@éﬂ%@fiddol“ﬁgmcmmyntrbds sue) (MhH) =522 2R FY. -
yl')piperidingl yl)ethyl)-6, 7, 9,10-t etrahydroazeplno[s

4-e] i ndazol - 8(3FD one. 2- (Plperldln 4-yl) -

1, 2- di hydr oi soqui nol i n-3(4H)-one (105 nBXAMPLE 7ol ) and [9-(2, 2-

di nmet hyl - propyl ) - 8-ox0-3,6,7, 8,9, 10- heéahydro- 2,3,9-triaza-(S)-cycl oheptale
]inden- 7-yl]acetic acid (110 ny, ,H). 33" mol ) were conbined in a nmanner

anal ogous to the 15 preparation M¥f % | oro-9-(2, 2-d

met hyl - propyi ) -7-(R) - {2- oxo- 2-[ 4- ]

1-{{7-(5)-4-choro-9-(2,2-Dimethylpropyl)-3,6,7,8,9, 1 0-hexahydro-8-

10 oxoazepinof3,4-ejindazol-7-yl]acetyl]-4-(3-methoxy-2-naphthalenyl)piperidine. 4-
(3-Methoxynaphthalen-2-yl)piperidine hydrochloride (78 mg, 0.28 mmol) and {4-
chloro—9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)—
cyclohepta[e]inden-7-yl]acetic acid (88 mg, 0.24 mmol) were combined in a manner
analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)- {2-ox0-2-[4-

15 (2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-ethyl }-6,7,9,10-tetrahydro-
3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained as tan solid
in 88% yield. An analytical sample was prepared by C18 preparatory HPLC giving
white solid with 30% recovery. High resolution MS m/e (M+H)"= 587.2791.

20
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di hydr o- 2H- qui nazol i n-3-yl ) -piperidin-1-yl]-ethyl}-6,7,9, 10-tetrahydro-3H 2
,3,9- triaza-cycl oheptal[e]inden-8-one. Title conpound was obtained as a
white solid in 40%vyield. High resolution M5 nle (MtH) += 541.3111. 20 25
208 EXAMPLE 71 HIN N O Nt O I Jam! O1 [[7-(9)-9-(2, 2-D

i met hyl propyl)-3, 6, 7, 8, 9,10-hexahydro-8-o0xoazepino[3, 4- 5

edJi ndazol - 7-yl Jacetyl ] -spiro[ pi peridine-4,4 (1 H)-quinazolinJ-2'(3 H)-one.
Spi ro[ pi peridine-4,4"(I'H)-quinazolin]-2' PZISOH) one hydrochl oride (50 ng,
0.20 mml) and

[9-(2, 2-di met hyl - propyl ) - 8- oxo- 3, 6, 7, 8, EXANPIE@hydr o- 2, 3, 9-triaza-(S)-

cycl oheptal[e]inden-7-yl]acetic acid (55 ng, 0.17 nmmol) were conbined in a
manner anal ogous to the preparatifpn
4- Chl or 0- 9- (2, 2-di net hyl - pr opyl ) N7-
(2- oxo-1, 4-di hydr o- 2H qui nazol i n-
ahydro-. 3H 2, 3,9-triaza-cycl ohepta[ g
obtained as white solid in 35%Yvyielkd.
529.2921. EXAMPLE 72 H N, N/ ~$_/N

{2-ox0-2-[4 10
piperidin-1-yl]-ethyl}-6,7,9,10-tetr
en-§-one. Title conmpound was

| ghliresol ution M5S me (MtH) "z

OH

1-{{7-(S)-4-choro-9-(2,2-Dimethylpropyl)-3,6,7,8,9, 1 0-hexahydro-8-

5 oxoazepinof3,4-elindazol-7-yl]acetyl]-4-(3-hydroxy-2-naphthalenyl)piperidine. A
1M solution of boron tribromide in dichloromethane (580 uL, 0.58 mmol) was added
to a solution of 1-[[7-(S)-4-choro-9-(2,2-Dimethylpropyl)-3,6,7,8,9,10-hexahydro-8-
oxoazepinof 3,4-e]indazol-7-yl]acetyl]-4-(3-methoxy-2-naphthalenyl)piperidine {78
mg, 0.13 mmol) in dichloromethane (3 mL). Reaction stirred at room temperature for

10 4 hours. 1M Boron tribromide in dichloromethane (500 pL, 0.5 mmol) was added to
the mixture. Reaction stirred at room temperature for 30 minutes. Reaction mixture
was concentrated in vacuo. Residue was purified by C18 preparatory HPLC. Major
peak was isolated. Methanol was removed from the combined fractions in vacuo.
Remaining aqueous was extracted with ethyl acetate (30 mL). Organic layer was

15 washed with aqueous sodium bicarbonate (2x15 mL). Organic was dried
(magnesium sulfate), fiitered and concentrated in vacuo. Title compound was
obtained as tan solid in 37% yield. High resolution MS m/e (M+H)"= 573.2636.

20

25



NN N ONI15 1-[[7-(S)-9-(2, 2-Dinethylpropyl)-3, 6, 7, 8,

9, 10- hexahydr o- 8- oxo azep ino[3, 4- eldindazol-7

yl Jacetyl J-4-(3-qui nolinyl)piperidine. 3-(piperidin-4-yl)quinoline (75 ny,
0.35 mml ) and [9-(2, 2-di net hyl - propyl)-8-o0xo0-3,6,7,8,9, 10- hexahydro-2, 3,9
20 triaza-(S)-cycloheptale]inden-7-yljacetic acid (95 ng, 0.29 mmvl) were
conbined in 209 a nmanner anal ogous to the _preparation of
4-Ch|oro-9-(2,2-dinethyl-propyl)-7-(R)-{2213xo-2-[4-(2-oxo-I

, 4-di hydr o- 2H qui nazol i n-3-yl)-pi peridin-I-yl]-ethyl}-6,7,9, 10-
tetrahydro-3H 2, 3,9-tri aza-cycl ohept a] ekxadert-B7one. Titl e conpound was
obtained as off-white solid in 50%vyield. H gh resolution M5 nmle (MtH) +=
522.2878. 5 EXAMPLE 73 N C1 N, O,HVFQQD I11L_J O1-[[7-(S)-4-choro-9-
(2,2-Di met hyl propyl)-3, 6, 7, 8, 8 1y xahydro-8 10

oxoazepi no[ 3, 4-e] i ndazol - 7-yl ] acetYy (3- met hox) - 2- napht hal enyl ) pi peri din
e. 4- (3-Methoxynapht hal en-2-yl) pi perf/dNpe derochloride (78 ng, 0.28 nmmol)
and [ 4-
chl oro-9- (2, 2-di net hyl - propyl ) - ; XON R7T6; hegahydro-2, 3,9-triaza- (S
)- cycl oheptale]inden-7-yl]acetig acid L 0. 4’ﬁgnl) were conbined in
a manner anal ogous to the preparation N" NH

of 4- Chl oro- 9- (2, 2di net hyl - propyl ) - 7- (R) - { 2- ox0- 2- [ AL 2- 0X0-

1, 4di hydr o- 2H qui nazol i n- 3-yi ) -pi peridin-1-yl]-ethyl) , 9, 10-t et rahydr o-
3H 2, 3,9-triaza-cycl oheptae]i nden-8-one. Title conpodad was obtai ned as
tan solid

1-{{(75)-4-Chloro-3,6,7,8,9, 10-hexahydro-8-0x0-9-(2,2,2-

5  trifluoroethly)azepino(3,4-efindazol-7-yl]acetyl]4-(1,4-dihydro-2-oxo-3(2H)-
quinazolinyl)-piperidine. [4-Chloro-3,6,7,8,9,10-hexahydro-8-ox0-9-(2,2,2-
triﬂuoroethyl)-Z,3,9—tn'aza-(S)-cyclohepta[e] inden-7-yl]acetic acid (105 mg, 0.28
mmol) and 42-0xo0-1,4-dihydro-2H-quinazolin-3-yl) piperidine hydrochloride (85
mg, 0.32 mmol) were combined in a manner analogous to the preparation of 4-

10 Chloro-9-(2,2-dimethyl-propyl)-7-(R)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cyclohepta[e]inden-8-one. Title compound was obtained as pale vellow solid in 58%
yield. High resolution MS m/e (M+H)*= 589.1932. |

15 EXAMPLE 76

H Ci
N



in 88%yield. An anal ytical sanple was prepared by Cl8 preparatory HPLC
giving white solid with 30% recovery. High resolution M5 nle ( MtH) +=
587.2791. 20 25 210 EXAWMPLE 74 C1 O NNOH I -[[7-(S)-4-ch oro-9-(2,
2-Dina ethyl propyl)-3, 6, 7, 8, 9,10-hexahydro-8 5
oxoazepi no[ 3, 4- eJi ndazol -7

yl Jacetyl J- 4- ( 3- hydr ox) - 2- napht hal enyl ) pi peridine. A 1M sol ution of boron
tribrom de in dichloromethane (580 p.L, 0258 nmol) was added to a solution
of 1-[[7-(S)-4-choro-9-(2,2-Di nethyl propyl)-3,6,7,8,9, 10- hexahydr o- 8-
oxoazepi o[ 3, 4- e] | NAAZOLSLabRCRIN DirterhylprBhina6y: 8o 00RANPLRUY) ) i per i din
e (78 ng, 0.13 nnnl)ﬁ?ﬁsgichloroE%thane'%%%ﬁ{ .ﬁg;action stirred at room

tenperature for owgeRinetif-¢lindapelwlrcani-hu(d fidfydrml. didenida-bwse-#Hnd!{ 500
p.L, 0.5 nmol) Mﬁéolﬁﬂzgﬁgk-}lﬁbipér%efnzﬁ-ﬁloﬁmﬁgﬁ&i\%ﬂ;ﬂgg-%'3r-&iﬁgdr@llgf-2?m

tenperature for 30 m nutes” ‘Reaction m xtur Centtated I'n vacuo.

Resi due was pur benzetiiagip-4oug: (86 01gaP A7 oryolHmd4-chior e P-(2,3elimethsispropyd)-81 ed.
Met hanol wasg r egpy f [ . tl ' . o138 Rl al
Aucous was oxt PEEEETSIGhaRRERED P el RO Rert e Ry BEIPLI B
washed wit h aquegLd23mdiolwdre cambioahine mdméisanalogousGo glarprepanstiondfided
(magnesi um sul f | bter and niJ at I A vacue...Ti.t|l g.conpound was
obt ai ned as t aneé@ﬁ'%'fdl’%d%%g X’Tpé?pd'.?)gﬂi FIbFo 9 ?i%{ﬁé%o'l\}égwdfm +=
573.2636. 20 2&uidkdlin-BE¢BNRpeidhS 1-yi-hyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cyclohepta[e]inden-8-one. Title compound was obtained as tan solid in 37% yield.
10 High resolution MS m/e (M+H)'= 626.2217.

EXAMPLE 77

15 1-{{7-(5)-4-choro-9-(2,2-Dimethyipropy!)-3,6,7,8,9, 10-hexahydro-8-
oxoazepino(3,4-e}indazol-7-yl] acetyi]-4-(2,5-dioxo-3-phenyl-1-
imidazolidinyl)pipieridine. 5-Phenyl-3-(piperidin-4-yl}imidazolidine-2,4-dione
hydrochloride (46 mg, 0.16 mmol) and [4-chloro-9-(2,2-dimethyl-propyl)-8-oxo-
3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (46 mg,

20 0.13 mmol) were combined in a manner analogous to the preparation of 4-Chloro-9-
(2,2-dimethyl-propyl)-7-(R)- {2-ox0-2-[4-(2-0x0-1 ,4-dihydro-2H-quinazolin-3-y1)-

.piperidin-1-yl]-ethyl}-6,7,9,1 0-tetrahydro-3H-2,3,9-triaza-cyclohepta[e}inden-8-one.
Title compound was obtained as yellow solid in 67% yield. High resolution MS m/e
(M+H)"= 605.2645.
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NN O FF N O F - ONNH 4 -[[(7S)-4-Chloro-3, 6, 7, 8,

9, 10- hezahydr o-8-0x0-9-(2, 2, 2 5 triJluoroethly)azepino[3, 4-elJi ndazol -7
yl Jacetyl J-4- (1, 4-di hydr o- 2- oxo- 3(2H) - qui nazol i nyl) pi peridine.

[ 4-Chl oro-3,6,7, 8,9, 10- hexahydr o- 8- oxo-9- (2, 2, 2-
trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (105
ng, 0.28 wmol) and 4-(2- Oxo-1, 4-di hydro- qui nazol i n-3-yl) piperidine
hydrochl oride (85 ng, 0.32 mmol) were co ned in a nmanner anal ogous to
the preparation of 4 10

Chl oro-9- (2, 2-di net hyl - propyl ) - 7- (R) - { 2250x0P2E[%- ( 2- ox0- 1, 4-di hydr o- 2H
qui nazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9, 10-tetrahydro-3H 2, 3,9-tri aza
- cycl ohepta[ e] i nden-8-one. Titlelconpbund was obtained as pal e yel | ow
solid in 58% yield. High resol Wiog#H5 mle (MH)+= 589.1932. 15 EXAMPLE
76 HCOH N O NNONH S oV 1-[[7- (S) - 4-choro-9- (2,

2-Di net hyl propyl )-3, 6, 7, 8, 9, 10-EXahydre-8

1-[{7-(S)-4-choro-9-(2,2-Dimethylpropyl)-3,6,7,8,9, 10-hexahydro-8-

5  oxoazepino{3,4-elindazol-7-yl]acetyl]-4-(1,4-dihydro-2-oxopyridof2, 3-d]pyrimidin-
3(2H)-yl)-piperidine. 3-(Piperidin-4-yl)-3,4-dihydropyrido[2,3-d]pyrimidin-2(1H)-
one dihydrochloride (64 mg, 0.21 mmol) and [4-chloro-9-(2,2-dimethyl-propyl)-8-
0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptale]inden-7-ylJacetic acid (63
mg, .17 mmol) were combined in a manner analogous to the preparation of 4-

10 Chloro-9-(2,2-dimethyl-propyl)-7—(R)— {2-ox0-2-{4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-ylj-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cycloheptafe]jinden-8-one. Title compound was obtained as white solid in 41% yield.
High resolution MS m/e (M+H)"= 578.2630.

15 EXAMPLE 79
Cl

H
N

1-f{(75)-4-chloro-9-(2,2-dimethylpropyl)-3,6,7,8,9, 10-hexahydro-8-
oxoazepinof3,4-efindazol-7-yllacetyl]-4-(. I,Z-dihydro-Z—oxo-l,8—naphthyridin—3-y!}-
20  piperidine. 3-(piperidin-4-yl)-1,8-naphthyridin-2(1H)-one (57 mg, 0.19 mmol) and



benzot hi azi n-3 yl ) pi peridi ne.

2, 2- Di oxo- 3-pi peridin-4-yl-2,3-di hydro-]H 2, 1- benzot hi azi n-4-one (86 ny,
0.27 mml) and [4-chloro-9-(2, 2-di net hyl -propyl )-8 5

oxo-3, 6,7, 8,9, 10- hexahydro-2, 3,9-tri aza-(S)-cycl ohepta[e]inden-7-yl]acetic
acid (85 ng, 0.23 mmol) were conbined in a manner anal ogous to the
preparation of 4- Chloro-9- (2 2-di met hyl - ﬁ{l?pyl )-7-(R) - (2-0x0-2-[4-(2-0x0-
1, 4-di hydr o- 2H- qui nazol i n-3-yl)-pi peridi yl]-ethyl}
-6,7,9,10-tetrahydro-3H 2, 3,9-triaza- cycl oheptaJe]inden-8-one. Title
conpound was ob{achen-BE,2-dimetinil-pebpiyD)-830%6-3,6,91800, 1 0L Rextah g0 12¢55® etz 8)- M5 nl e

M-H) *= 626. 2217. O 15
(1 [[H)7 (S)- 4- chof °“1’3‘°{°§f ilfgﬁ'iﬂlﬂv? 15 F%}ﬁ&?‘%\’l;‘&% hé\'mﬁﬂo °r9°aleytﬁ@%awawe%
oxogzep: ng[ 3, |4) mhlcrgzbazml the piebaraiei ¢l 4ICHofo20-B2, ZdBueéihyd-pRS R MVH (- {2-0x0-2-[4-
i m dazol i di ny

5- Phenyl - 3- ( pi p L4%‘%)’?’59‘%T?&E’BF?lﬂ’l‘:?fél-)?‘ﬂ?"&“oh@]‘eﬁ‘)@rﬁgﬁbl@rtF’é@Y(iE% Ny,

0.16 nmol ) and Bﬂ-mb@ﬁ&a.% él’e’he%téﬂe]mateﬁmlaner ?ﬁbélcbn-%oﬂ%@vaﬁ)b@ﬂed%’s White
10- hexahydro-2, 3, 9-triaza- i_[ cycl ohept al e] i nden- Slzacetl c acid (46 ng,

20 0.13 ol ) v\i‘:"rl ip Sfitsivicld: Highareselytioa M ﬁ’é?@é‘bﬁk—ﬁ ﬁ%spreparatlon of
4-Chl oro-9- (2,2-dinethyl-propyl)-7-(R)-

{2- oxo- 2-[ 4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yi ) -
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahyBKOMRLEXO, 9-triaza- cycl ohepta[e]ind
en-8-one. Title conpound was obtgj nedyas yellow solid in 67%yield. H gh
resolution M5 me (MtH)*= 605. 26 .

10
1-f{(75)-4-chloro-9-(2,2-dimethylpropyi)-3,6,7,8,9, 10-hexahydro-8-
oxoazepino[3,4-ef indazol-7-yl]acetyl]-4-(1, 2-dihydro—2-oxo-],5—naphthyria’in-3-y0-
piperidine. 3-(piperidin-4-yl)-1,6-naphthyridin-2(1H)-one (89 mg, 0.29 mmol) and
[4-chloro-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza~(S)-

15 cyclohepta[e]inden-7-yl]acetic acid (95 mg, 0.26 mmol) were combined in a manner
analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)- {2-ox0-2-[4-
(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyi}-6,7,9, 10-tetrahydro-
3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained as white
solid in 27% yield. High resolution MS m/e (M+H)+= 575.2538.

20

25



EXAMPLE 78 N CI NONa O '"ICI O NNl NH
1-[[7-(S)-4-choro-9-(2, 2-Di net hyl propyl )-3.6, 7, 8,9, 10- hexahydro-8 5

oxoazepi no[ 3, 4-e] i ndazol - 7-yl Jacetyl J-4- (1, 4-di hydr o- 2- oxopyri do[ 2, 3-dj pyri
m di n- 3(2H) yl) piperidine.

3-(Piperidin-4-yl)-3,4-di hydropyrido[ 2, 3-d] pyri m din-2(1H) - one

di hydrochl oride (64 ng, 0.21 mol) and [4-chl oro-9-(2, 2-di net hyl - propyl) - 8-
oxo-3,6,7,8,9,10-hexahydro-2, 3,9-triaza- ( §)‘5cycl ohept a[ e] i nden-7-yl]acetic
acid (63 ng, 0.17 mmol) were conbined in a manner anal ogous to the
preparation of 4 10 EXAMPLE 81

Chl or0-9- (2, 2-di net hyl - propyl )-7-(R)-(2-0xo0-2-[4-(2-0x0-1, 4-di hydro-2H

qui nazolin-3-yl)-piperidin-I-yl]-euhyl }Ja16, 7,9, 10-tetrahydro-3H2,3,9-tri aza
- cycl ohepta[ e]inden-8-one. Titl q,,'&' npound was obtained as white solid in
41 %yield. Hi gh resolution Ms ni @ H'= 578.2630. 15 EXAMPLE 79 H C1
NNNO NNO ONHN 1-[[(7S)-4-chlNeHo-9- (2, 2-dinethylpropyl)-3, 6, 7,
8, 9, 10- hexahydr o- 8- o
oxoazepi no[ 3, 4- ej i ndazol - 7yl j acet\yl j g k wdr o-
3yi) 20 piperidine. 3-(piperidin | )21, 8- napht Qyri
0.19 nmol ) and 214 o ,
[ 4-chl oro-9- (2, 2-di net hyl - propyl ) - 8-o0xo0-3, 6, 7, 8, 9,
-(9) -

%— oxo- 1, 8- napht hyri di n-
Nj n-2(1 H)-one (57 no,

exahydro-2,3,9-tri aza

(S)-1-{{(7S)-4-chloro-9-(2, 2-dimethylpropyl)-3,6,7,8,9, 10-hexahydro-8-

5  oxoazepinof3,4-e]indazol-7-yl]acetyl]-4-(2-oxido-3-isoquinolinyl)-piperidine. Title
compound was prepared from 3-piperidin-4-ylisoquinoline hydrochloride in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyi)-7-(S)-{2-
0x0-2-[4-(2-0x0-1,4-dihydro-ZH-quinazolin-3-yl)-piperidin-1-yl}-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[elinden-8-one. Material was obtained as light

10 brown solid. MS (ESI) 574 (M+H) ; R¢=2.39 (3 min gradient run).

EXAMPLE 82

H
HH Ci

15 (8)-1-{{(75)-4-chloro-3,6,7,8,9, 10-hexahydro-8-oxo-9-(4-
pyridinylmethyl)azepinof3,4-efindazol-7-yl] acetyl] -4-(2-oxido-3-isoquinolinyl)-
Ppiperidine. Title compound was prepared from 3-piperidin-4-ylisoquinoline



cycl ohepta[ e]inden-7-yl]acetic acid (60 ng, 0.16 nmmol) were conbined in a
manner anal ogous to the preparation of

4- Chl oro-9- (2, 2-di et hyl - propyl )-7-(R) -{2- oxo0-2-[ 4-

(2-oxo-1, 4-di hydro- 2H qui nazolin-3-yl)-piperidin-l-yl]-ethyl}-6,7,9,10-tetr
ahydro 5 3H 2, 3,9-triaza-cycl oheptale]inden-8-one. Title conpound was
obtained as white solid in 64%y| eld. Hi gh resolution Ms mle (MtH)'
575.2538. EXAMPLE 80 HCL N, / NNOZ¥NHN 10

1-[[(7S)-4-chl oro-9-(2, 2-di rrethyl propyl)-3,6,7,8,9,1 0-hexahydr o- 8-
oxoazepi no[ 3, 41%4&6@%‘@% il a&hﬂ&‘i@.ﬁé{&g]:uétc(éc Bregbraﬁ&f SERCRIGR5-9-(2,2-dimethyl-

6- napht hyri di n- i_ g eri di ne.
3- (pi peri di n- 4- grpyyl 78S h &bphi4-3-axe | 41dibydre2i aminggoling3-yb-pipasidie-inyl-

[4-chl oro-9-(2, gn ég,méd triaza
-(S) 15 cycl ohept a?e |ét%den- 9%” aglgzt?gqré%a%y%iggep?%éﬁb&g atV\gn/ear?(‘a“%s
conbined in a asayhitesglad M3 ES&@M.&RM’?Wmmgradlent run).
4Ch|or09(§2dimathyl propyl)-7-(R)- {2-ox0-2-[4- (2-o0xo0-

1, 4-di hydro-2H qui nazol i n-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-
3H—2 3,9-triaza-cycl oheptal e]inden- BM% conmpound was obtai ned as
Wmte solid in 27%yield. H gh resol e (MtH) += 575.2538. 20 25

215 EXAMPLE 81 N C N ¢l

(S)-1-{[(75)-4-chloro-3,6,7,8,9, 1 0-hexahydro-8-0x0-9-(4-

10 pyridinylmethyl)azepino{3,4-e]indazol-7-yl] acetyl]-4-(1-oxido-5-phenyi-2-pyridinyi)-
piperidine. Title compound was prepared from 5-phenyl-2-piperidin-4-ylpyridine 1-
oxide hydrochloride in 2 manner analogous to the preparation of 4—Chloro-9-(2,2-
dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e}inden-8-one.

I5  Material was obtained as white solid. MS (ESI) 621 (M+H) ; R¢= 1.87 (3 min
gradient run).

20



O NNOI0O N (S)-1-[[(7S)-4-chloro-9- (2,2-dinethylpropyl)-3, 6, 7, 8,9, 1
0- hexahydro-8 5 oxoazepi no[ 3,

4-e]indazol - 7-yl Jacetyl J- 4- (2- oxi do- 3-i soqui nol i nyl ) pi peridine. Title
conmpound was prepared from 3-pi peridin-4-ylisoquinoline hydrochloride in a
manner anal ogous to the preparation of
4-Chl oro-9-(2, 2-di net hyl -propyl )-7-(S) - (2-
0X0- 2-[ 4- (2- oxo- |, 4-di hydr o- 2H—qU|nazoI|n2§7yI) pi peridin-l-yl)-ethyl}-6,7,
9, 10- tetrahydro- 3H—2 3,9-triaza- cyclohepta[e]lnden 8-one, Material was
obt ai ned as light 10 brown sol i d. M5 (IBGAMPLES4(MHH) ; Rf= 2.39 (3 nmin
gradient run). EXAMPLE 82 NCIl N O NNN OO15
(S)-1-[[(7S)-4-chloro-3,6,7,8,9, 1G&hemahydro 8- 0x0-9- (4-

pyri di nyl met hyl ) azepi no[ 3, "
4-eJi ndazol - 7-yl ] acet yl J- 4- ( 2- oxildg
conmpound was prepared from 3-pi peri g
in a manner anal ogous to the prepar
propyl)-7-(S)-
(2-o0x0-2-[4-(2-0x0-1, 4-di hydro- ui
ethyl)-6,7,9, 10- tetrahydro 3H 2, 3, 9- tﬁ%aza cy
Mat erial was obtained as white solid. M5 (ESI) 5
gradient run). 5 EXAMPLE 83 HC N,N O

soquinolinyl)- piperidine. Title
4-ylisoquinoline 216 hydrochl oride
© 4-Ch|oro-9-(2 2-di net hyl -

eridin- | -yl]-
e] i nden- 8- one.
Rf=1.73 (3 mn

|5

(8)-1-[{(75)-4-chloro-9-(2,2-dimethyipropyl)-3,6,7,8,9, 10-hexahydro-§-

5 oxoazepinof3,4-e]indazol-7-yl]acetyl]-4-(1-oxido-3-phenyl-2-pyridinyl)-piperidine.
Title compound was prepared from 2-(piperidin-4-yl)-1,2-dihydroisoquinolin-3(4H)-
one hydrochloride in a manner analogous to the preparation of 4-Chloro-9-(2,2-
dimethyl-propyi)-7-(S)-{2-0x0-2-{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyi}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one.

10 Material was obtained as white solid. MS (ESI) 600 (M+H) ; R;=2.51 (3 min
gradient run).

EXAMPLE 85

H Cl
N

15



C-NN ~/ O(S-1-[[(7S)-4-chloro-3,6,7,8,9, 10- hexahydr o- 8- oxo-9-(4- 10
pyridi nyl met hy!)azepi no[ 3, 4-e] i ndazol - 7-yl Jacet yl J- 4- (1- oxi do- S phenyl -
pyridinyl)- piperidine. Title conpound was prepared from

5- phenyl - 2- pi peri di n-4-yl pyridine 1- oxide hydrochloride in a manner

anal ogous to the preparation of 4-Chloro-9-(2, 2-

di met hyl - propyl )-7-(S)-{2-o0xo0-2-[ 4-(2-0x0- 1 4-di hydro-2 H qui nazolin-3-yl)-
pi peridin-1-yl]-ethyl} -6,7,9, 10- tetrahyd?& 3H 2, 3,9-triaza-cycl ohept a[ e]
i nden- 8-one. 15 Material was obtained as white solid. M5 (ESI') 621 (MtH)

Rf 1.87 (3 mn ra Lehlopd\F-(2 28 indtintIM e?rﬂi- N _giw.,_ . ON
(S)-I-[[§7S) 4- cg o(r:h(;;’ﬁIa 9% )7 fﬁet(@d?lprop )%D in-t 1%*dr§t£ghydro‘@g 5
oxoazepi no[ 3, 4- %X"T‘?gﬂ’?()‘f  Ls 151 -{ Iﬁi’i"d‘b’f’%‘?@ﬁ@WF -Fitle,compung | )

pi peridine. Ti waseprsmzpm 3V@ﬁ>eﬂalﬁmaﬂ§§bthrmme hydrochloride in a manner

2- (pi peridin-4- yll dlhydr0|squ|no in-3 -~ one hydrochloride in a

manner anal ogoudatagoese the irpRATAtion 4cfFhiero &@@ﬂo’k-p@pyl)ﬁ-(S)- {2-0x0-2-[4- |
di hyl - | Bo3-
i met hyl - pr opy! bl lshmd{h% 2}1 i #7olif-3° 8ip§1i_|_ﬂlg' 129’18 Eﬂrﬁl_& ﬂyllﬁgfvﬁkggpt yl)-

pi peridin-1-yl]-ethyl'}-6;7, tetra éﬁ I"'aZa-cy a[fe]ind
en-8-one. 10 Nafﬂéﬁi% Hmcmlapﬁéﬂmdm ne.cMststinlivasnbtaimed sy woite selid- NS ;  Rf

2.51 (3 mn gr@@b%(wm;,R%M@'@uﬁégmﬁkegm).

EXAMPLE 86

10

(+/)-1-[{(78)-4-chloro-9-(2, 2-dimethylpropyl)-3,6,7,8,9,10-hexahydro-8-
oxoazepinof3,4-efindazol-7-yl]acetyl]-Amino-3',4"-dihydro-1'H-spirofimidazolidine-
4,2"-naphthalene]-2,5-dione. Title compound was prepared from (+/-)-6"-Amino-

15 3',4-dihyudro-1'H-spirofimidazolidine-4,2'-naphthalene]-2,5-dione in & manner
analogues to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(S)-{2-ox0-2-[4-
(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-ethyl}-6,7,9, 10-tetrahydro-
3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Material was obtained as a white solid.
"H-NMR (CD;0D, 400 MHz) § 0.78(s, 9H}), 1.80-1.89 (m, 1H), 2.07-2.15(m, 1H),

20 2.53(dd, J=15.61,5.04 Hz,1H), 2.76 (d, J=16.87 Hz, 1H), 2.92-3.18 (m, 8H), 3.62-
3.70 (m,1H), 3.90-4.07 (m, 1H), 4.64 (d, J=17.37 Hz, 1H), 5.47 (4, }=17.37 Hz,1H),
7.02 (d, J=8.31 Hz, 1H)}, 7.21(s, 1H), 7.22-7.30 (m, 1H), 7.35-7.45 (m 1H), 8.22 (d,
J=2.52 Hz,1H); Mass spec. 577.25(MH"), Calc. for C3oH33CINgO, 576.23; R=2.15
(4 min gradient run)

25



N NN O NWNNN O218 (S)-4-chloro- 7-(2-(4-(isoquinolin-3yl)piperidin-1
yl)-2-oxoethyl)-9-(pyridin 4

yl methyl)-6,7,9, 10-t et rahydroazepi no[ 3, 4- eJi ndazol -8(3H)-one. Title
conpound was prepared from 3-(piperidin-4-yl)isoquinoline hydrochloride in
a manner anal ogous to the preparation of

4-Chl oro-9-(2, 2-di net hyl -propyl )-7-(S)-{2-0%x0-2-[4 5 (2-o0xo0-
1,4-dihydro-ZFFquinazoIin-3-y|)-piperidinjﬂgyl)-ethyl}-6,7,9,10-tetrahydro-
3H 2, 3,9-triaza-cycl ohepta[ e]i nden-8-one. Material was obtained as white
solid. M5 (ESI) 579 (MtH) ; Rr=1.43 (BXAMPIE &di ent run). EXAMPLE 86 N, N
CLONH ON NH 100 (+/-)-1-[[(7S)-4-chloro-9- (2, 2-dinethylpropyl)-3,
6, 7, 8, 9,10-hexahydro-8- oxoazepimo[ 3, 4-eJindazol-7-ylJacetylJ-Am no-3 ,
4' -di hydro-J' Hspiro[imdazol idiNe (3'-naphthalene]-2,5-dione. Title
conpound was prepared from (+/-)-8 no 15

3',4"-di hyudro-1'H spiro[imdazolidi 4,2' -napht hal @e]-2,5-dione in a
manner anal ogues to the preparatia
of 4- Chl or 0- 9- (2, 2-di met hyl - propul ) -N- (2 ;
(2-oxo- 1, 4di hydr o- 2H- qui nazol i A= 3=y| Jf pi per INli n*
-yl]-ethyl}-6,7,9, 10-tetrahydro- 3H 2 3,9-tri aza-cycl ohept a[ e]i nden- 8- one.
Mat erial was obtained as a white solid. 'H NWR (CD30CD, 400 MHz) S 0.78(s,
OH), 1.80-1.89 (m |(H4-I-H(A5k4Zhione-h(2)214imethipropsl-3€la 8, 9301 exdydin-6-4

Hz, 1H), 2.76 (damg,z:ejgﬁ,o?i 4-|j}indézla')-7-yaaggﬂﬁ}iI’Wno(.s[pim?tw:'dazgli%é-{2’—:‘ndane]—2,5—

5  dione. Title compound was prepared from (+/-)-5'-Amino-spiro[imidazolidine-4,2'-

indane}-2,5-dionein a manner analogues to the prepération of 4-Chloro-9-(2,2-
dimethyl-propyl)-7-(S)- {2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-cne.
Material was obtained as a white solid. '"H-NMR (CD;0D, 400 MHz) & 0.79 (s, 9H),

10 2.53(dd, J=15.61,5.04 Hz, 1H), 2.92-3.3 (m, 6H), 3.46 (dd, J= 16.49,9.44Hz, 2H),
3.66 (4, J=13.60 Hz, 1H), 3.98-4.08 (m, 1H), 4.63 (d, J=17.37 Hz, 1H), 5.47 (d,
J=16.87 Hz,1H), 7.15 (d, J=8.06 Hz, 1H), 7.21 (s, 1H), 7.25-7.35 (m, 1H), 7.50 (d,
J=16.12Hz, 1H), 8.23 (5, 1 H); Mass spec. 563.24(MH™), Calc. for CaoH3,CIN:O4
562.21; R~=2.15 (4 min gradient run)

15

- EXAMPLE 88

N—NH



3.70 (mIH), 3.90-4.07 (m 1H), 4.64 (d, J=17.37 Hz, 1H) 5.47 (d, J=17.37
Hz,IH), 7.02 (d, J=8.31 Hz, 1 H), 7.21(s, 1 H, 7.22-7.30 (m i H,
7.35-7.45 (ml|l H), 8.22 (d, J= 2.52 Hz,1H); Mass spec 577.25(MH ), Calc.
for C30H33CIN6O4 576.23; R&.15 (4 mn gradient run) 25 219 EXAMPLE 87
NNC | O ONH NNO OH(+-)-1 -[[(7S)-4-chloro-9-(2,

2-di net hyl propyl )-3, 6, 7, 8, 9,10- herahygé

oxoazepi no[ 3, 4- eJi ndazol - 7yIJacetyIJAn1no €|r0[|n1dazolld|ne 4, 2' -i ndane] -
2,5- 5 dione. Title conpound was prepared from

(+/-)-5' - Ani no- spi r qfF, #) Namhoqu-(ﬁen cyledﬁns,b I8, s’émihmﬁy&o&eﬁmme:

(2 oxo o 4 (2 SREEEAHyarge éi%qa el Ay Dpiperdin P ) (9

pi peridi n-1-yl ] capdxdimidife. ho%geqlxdoatolfa;ha&ﬂlih&g&iéb?m?l%nu@za cycl ohept afe] i nd
en-8-one. Material was obtained as a white CD30D, 400 MHz)
S 0.79 (s, 9H),tetghydroazeningf3,4-slindazgh 33! nwetmsulfgnayz(@osna, 9, 78ammol) 3. 46
dd, J= 16. 49, Ynd4ie b

e (d, J=17. g’? e, l’%bmg“%s%@%’hlm 8%2537" , da'%égﬁrdé s 0! mﬁi
111), 7.21 (s, llywedzbmmmywwmﬁl mk) ﬂmr@@thmxxtmx@sgwatm:) 8.23 (s,
1H); Mass spec. eﬁ%ﬁ{&%h%@rca&ﬂfn &W&uh@@%ﬁhﬁﬁﬁ?s%4 mn

gradi ent run) 15
hydrogencarbonate to give (E, Z)-1-cyano-3-{(9-neopentyl-8-oxo-3,6,7,8,9,10-

hexahydroazepino{ 3,4-e]indazol-7-yl)-2-phenylisourea in 95% yield. MS (ESI) 431
10 (M+H); Re=2.22 (3 min gradient run).

To a solution of (E, Z)-1-cyano-3-(9-neopentyl-8-0x0-3,6,7,8,9,10- -
hexahydroazepino[3,4-¢]indazol-7-yl)-2-phenylisourea (301 mg, 0.7 mmol) in
isopropanol (25 mL) was added 3-(piperidin-4-yl)-3,4-dihydroquinazolin-2(1H)-one

15 (323 mg, 1.4 mmol) and the reaction mixture was refluxed for 72 h. The solvent was
evaporated and the crude product was purified by flash chromatography to give (E,
Z)-N'-cyano-N-(9-neopentyl-8-ox0-3,6,7,8,9,1 0-hexahydroazepino[3,4-¢]indazol-7-
yl)-4-(2-ox0-1,2-dihydroquinazolin-3(4H)-yl)piperidine- 1 -carboxamidine (130 mg)
in 33% yield. MS (ESI) 568 (M+H) ; Rf=2.19 (3 min gradient run). -

20
EXAMPLE 89
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NNNH 1 NCN Na O HAN-INH 220 (E,

Z) - N -cyano- N- (9- neopent yl - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydr oazepi no[ 3, 4

e] i ndazol - 7-yl ) - 4-(2- oxo- 1, 2-di hydr oqui nazol i n-3(4H) -yl ) pi peri di ne-| -

car boxam di ne. To a solution of 7-am no-9-neopentyl-6,7,9, 10-

t et rahydr oazepi no[ 3, 4-e] i ndazol - 8( 3H) - one, net hanesul fonate (300 ny, 0.78
mmol) 5 in CH2A 2 (20 nL) was added di phenyl N-cyanocarboni m date (221 ng,
0.93 mol) followed by triethylamine (I #). The reaction m xture was
stirred at room tenperature for 12 h- The reaction m xture was then washed
wi th aqueous sodi um CAL Q%%gy 1R 2

(E, 1)-1-cyano- 3-(9- nggjgg%?y?rygéo%% 3 7)(}%992\/-&8}’&018"@“@”‘11"3

hexahydr oazepi ndjpinetidét-i-mhietid)- 912942)#{@%@}0/11’1687&#%&”911?@6@@]1%[3&- M5 (ESI)
431 10 (M+H) ; 3 of (E, 2)- |
_cyano- 3- ( 9- neo mdf_azcl% @%negl{lgcgfogtga,% %ﬁ MexaIer@-SS-&o%-tP,f'Z

hexahydr oazepi rmﬂ‘lﬁap@eﬂayi)ﬂcﬂa.‘ztriazi—(&bl-c)yelbh@ﬁ[n},uhdeaéuylhaet(&ﬁd 80 o, 9.32nol ) . i

i sopr opanol 25 m_ V\ﬁi i 2 i 0

3- (pi peri di )én éPW B dsitroprrdg(2 Spyrimidip (1 Hrong 4 )y

and the reacti Odlhj’rﬂrddl'ﬂtirﬁie\(m mgf0.40¢ahof) overe?a:dibmema asmim!a'rdnalb@ms teﬁ&por ated

2N - eyano. N (BeRREIEA 31O -Gty SO AR BRI o1 ndazo
| -7-yl)-4-(2- ogiRydko-2H; d&y&amggumgﬁﬁﬂﬂdm-ﬁ(yﬂ_k&h%} 5 TR E-fetthliy@rd- sEax foxani di ne

130 in 33%yield, M (ESI , radiept n
(20 EXR?DLE 89 goa%/g-cy[qlohepta[cfmden-&one 1(1th compound was c»btmm::d3 as pa?c )gellow so{]é .

10 in 43% yield. High resolution MS m/e (M+H)"= 587.1785.

EXAMPLE 90
) H Ci
N
\
O
3
E

F ]

i5
(S)-4-chloro-7-(2-oxo0-2-(4-(2-ox0-1 .2-dihydraquinélin—.?-yl)ptperidin-l -

yDethyl)-9-(2,2, 2-trifluoroethyl)-6,7,9, 10-tetrahydroazepino{3,4-e] indazol-8(3H)-
one. [4-Chloro-3,6,7,8,9,10-hexahydro-8-ox0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-
(S)-cyclohepta(e]inden-7-yllacetic acid (115 mg, 0.31 mmol) and 3-(piperidin-4-

20 yl)quinolin-2(1H)-one hydrochloride (96 mg, 0.36 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-
0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin- 1-yi]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[elinden-8-one. Title compound was obtained
as white solid in 65% yield. High resolution MS m/e (M+H)"= 586.1811.

25



O *LNLaHr 221
(S)-4-chloro-7-(2-0x0-2-(4-(2-0xo0-1, 2-di hydro-1, 8-napht hyri di n-3
yl ) pi peridin-1
yl)ethyl)-9-(2,2,2-trjuoroethyl)-6,7,9, 10-tetrahydroazepi no[ 3, 4-
eJi ndazol -8(3H)-one. [4-Chloro-3,6,7,8,9, 10- hexahydr o- 8- 0xo0-9- (2, 2, 2-
trifluoroethyl)-2,3,9-triaza-(S)- cycloheptaie]lnden 7-yl]acetic aC|d (120
, 0.32 5 mmol) and
3-(piperidin-4-yl)-3,4-di hydropyrido[ 2, 3-d] pyrimdin-2(1 H)-one
di hydrochl oride (120 ng, 0.40 nnDI) WegERANPIF 91ed i n a manner anal ogous to
the preparation of 4-Chloro-9-(2,2-dinethyl-propyl)-7-(R)-
{2-oxo-2-[4-(2-0xo0-1, 4- H cl
)-piggﬁ' 1g-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H 2
i
I

di hydr o- 2H- qui nazol i n- 3-yl
,3,9- triaza-cycl oheptale]indeny8-
yellow solid 10 in 43%yield. H gh\sesSolution Ms me (MH)' = 587. 1785.
EXAMPLE 90 HC NNO FF NNO
7-(2-0x0-2-(4-(2-o0x0- 1, 2-dih¥drogui pR] i4<3 plperldln | -
yl)ethyl)-9-(2.2, 2- |r1uoroet , W, 9, 1% -trapydroazeplno[S
4- eJi ndazol - 8(3H) one. 0 NH
[4-Chloro-3,6,7,8,9, 10- hexahydro 8- ox0-9-(2, 2, 2- tlif uoroet hyl)-2,3,9-triaz
a- (9- cyclohepta[e]lnden 7-yl]acetic acid (115 ) 1 nmmol) and
3-(piperidin-4 20 yl)quinolin-2(1H) -one hydrochl orikg
were conbined in a manner anal ogous to the preparation of
4- Chl oro-9- (2, 2-di et hyl - propyl ) -7-(R) - {2-
SX%)_Z- [4-(2-0x0-1, 4- ?&)@-’3{1&;—2}3&9{%‘-& ugrl’ol 9—oxo-¥ Z)dtgydro'eqr:}ugollg:-.?l ylypz}er% hyl }-6.7,
5 yl)-2-oxoethyl)-9-(2,2,2-trifluoroethyl)-6,7,9,10-tetrahydroazepinof 3,4-ef indazol-
8(3H)-one. [4-Chloro-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-
triaza-(S)-cycloheptafe]inden-7-yljacetic acid (115 mg, 0.31 mmol) and &-fluoro-3-
(piperidin-4-yl)quinolin-2(1H)-one hydrochloride (96 mg, 0.36 mmol) were
combined in a manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-
10 propyl)-7-(R)-{2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-
ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e}inden-8-one. Title
compound was obtained as white solid in 55% yield. High resolution MS m/e

(M+H)"= 604.1760.

5 EXAMPLE 92

H Cl

3-Piperidin-4-yl-1H-2,1-benzothiazine 2,2-dioxide p-toluenesulfonate (55 mg,
0.13 mmol) and {4-chloro-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-



tetrahydro-3H 2, 3,9-triaza-cycl ohepta[ e]i nden-8-one. Title conpound was
obtained as white solid in 65%yield. Hi gh resolution M5 nde (MtH)' =

586. 1811. 25 222 EXAMPLE 91 HCO NNO FF1L ,NNO F ONHF
(S)4-chloro-7-(2-(4-(8Jl uoro-2-o0xo0-1, 2-di hydroqui nolin-3 yl)piperidin-I- 5
yl)-2-oxoethyl)-9-(2,2,2-trjuoroethyl)-6,7,9, 10-tetrahydroazepi no[ 3, 4-eJi nd
azol 8(3H)-one.

[ 4- Chl oro-3, 6, 7, 8,9, 10- hexahydr o- 8- oxo0-9-323, 2, 2-tri fl uoroet hyl )-2, 3, 9-
triaza-(S)-cycl ohepta[e]inden-7-yl]acetic acid (115 ng, 0.31 nmol) and
8- 1 uor 0-3- ( pixpesilip1dy Heldbtie]ihdin?/ Jidoe RNEiOUATAE Bl 0rhA6]) bR MU, 0. 36
mmol ) were conbined I n‘a’manner anal ogous to the preparation_ of

4- Chl or o- 9- ( 2, Zoghbined liry4 magner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-

propy!) - 7- (R - Lahor &l fo-bi-21iloit- b M6 AltaBbAAROL- i) pibetilin: Riper | di n-

I-yl]- ethyl)-
10- t et r ahydr o- 3#hy}-6,79; t0r-tetatydmy 33 3eb traze FyclehentaB]inden-8-pae.| Titleconpound was

L5175 4T A e A 0 ARS8

610.2268.

EXAMPLE 93

H Cl
N

N
N
Ci

10
(8)-4-chloro-7-(2-(4-(2,4-dichlorophenyl)piperidin- 1-yl)-2-oxoethyl)-9-

neopentyl-6,7,9, 10-tetrahydroazepino(3,4-e] indazol-8(3H)-one. 4-(2,4-
Dichtorophenyl)-piperidine (32 mg, 0.0.8 mmol) and [4-chloro-9-(2,2-dimethyl-
propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-cycloheptafe]inden-7-yl]acetic

15  acid (25 mg, 0.07 mmol) were combined in a manner analogous to the preparation of
4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)- {2-0x0-2-[4-(2-0x0- 1 ,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl}-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-
cycloheptale]inden-8-one. Title compound was obtained as off-white solid in 40%
yield. High resolution MS m/e (M+H)'= 575.1747.

20
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P, I ZZ" 3-Piperidin-4-yl-1H 2, 1-benzot hi azi ne 2, 2-di oxi de

p-tol uenesul fonate (55 ng, 0.13 mml) and

[ 4-chl oro-9- (2, 2-di met hyl - propyl ) - 8- o0xo0- 3, 6, 7, 8,9, 10- hexahydro 223
2,3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]acetic acid (40 ng, 0.11 mol)
were conbined in a manner anal ogous to the preparation of

4-Chl oro-9-(2, 2-dinethyl - propyl)-7-(R)-

{2-oxo0-2-[4-(2-0xo0-1, 4-di hydro- 2H—qU|nazoP?h 3-yl)-piperidin-l-yl]-
ethyl)-6,7,9,10-tetrahydro-3H 2, 3,9-triaza-cycl ohepta[e]inden-8-one. Title
5 conpound was obtai ned as tan sol i d i oMY eigal d. High resolution Ms nfe
(MtH) += 610.2268. EXAMPLE 93 N CI NNNO No NCI \ ~C 10
(S)-4-chloro-7-(2-(4-(2, 4- dlchlorﬁphe@yl)plperldln 1 yl)-2-oxoethyl)-9-
neopentyl -6,7,9, 10-tetrahydroazegpe B8, 4- eJi ndazol - 8(3H)-one. 4-(2, 4-

Di chlorophenyl) pi peridine (32 mMy % 8 mmol ) and

[ 4-chl oro-9-(2, 2-di net hyl - propyl ) -g=dxo- 3, 6, 7,

8,9, 10- hexahydro-2, 3,9-triaza-(S)- @ale] inden-7-yl] acetic 15 acid
(25 ng, 0.07 mmol) were conbineq i ¢ G-aloqgus to the preparation
of 4-Chloro-9-(2,2-dinethyl-p (
{2- 0x0-2-[4-(2-0x0-1, 4-di hydro-"2H o NH
qui nazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9, 10- |etrahydro 3H2,3,9-triaza
- cycl ohepta[ e]inden-8-one. Title conpound was obt as off- mhlte solid
in 40% vyield. Hgh resolution M5 me (MH)+= 575. 1% 20

(5)-4-bromo-9-neopentyl-7-(2-oxo-2-(4-(2-oxo-1, 2-dihydroquinolin-3-

5 ylpiperidin-1-yl)ethyl)-6,7,9, 1 0-tetrahydroazepino{3,4-ef indazol-8(3H)-one. [4-
Bromo-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cycicheptajelinden-7-yl]-acetic acid (56 mg, 0.14 mmol) and 3-(piperidin-4-
yl)quinolin-2{1H)-one hydrochloride (35 mg, 0.15 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-

10 oxo-2-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -yl]-éthyl}-6,7,9, 10-
tetrahydro-3H-2,3,9-triaza-cyclohepta(e]inden-8-one. Title compound was obtained
as white solid in 61% yield. High resolution MS m/e (M+H) = 618.2064.

EXAMPLE 95

NH

15

(5)-4-bromo-7-(2-(4-(8-fluoro-2-oxo-1, 2-dihydrogquinolin-3-yl)piperidin-1-
yi)-2-oxoethyl)-9-neopentyl-6,7,9, 10-tetrahydroazepino(3,4-e] indazol-8(3H)-one. [4-



25 30 224 EXAMPLE 94 Br O N O 045

(S)-4-brono-9-neopentyl -7-(2-o0x0-2-(4-(2-0x0-1, 2-di hydroqui nolin-3- 5

yl ) pi peridin-1

yl)ethyl)-6,7,9,10-tetrahydroazepi no[ 3, 4- e] i ndazol - 8(3H)-one. [4-

Br ono- 9- (2, 2-di net hyl - propyl ) - 8-0x0-3, 6, 7, 8,9, 10- hexahydro-2, 3,9-tri aza-(S)
- cycl oheptale]inden-7-yiJ-acetic acid (56 , 0.14 mol) and

3-(pi peridin-4- yl)quinolin-2(1H)-one hyd??-)‘chl oride (35 ng, 0.15 nmmol) were
conbined in a manner anal ogous to the preparation

of 4- Chl or 0- 9- ( -

0X0-2-[4-(2- oxézl%mg gTPtflaﬂm ﬁy‘lﬁﬂﬁé’@%‘?b% 91ﬁ)-lg)ﬁxalgr’d|m-|2n3 91tr1 (Se)t hyl }-6, 7,
9, 10- tetrahydrayclohemale ngrlenf’!‘rzdlrace@ywdlﬁ@ﬁom&(é] agd §rfduord gt(P’@ﬂé‘bnﬁound

155 SoLained Shotll ot et lidnd bR Sk Bt s (141 1=

('S) - 4- br ono- 7- (1Ranhdr dr@foguus to-tife prepardtion-of HGhdorodi2iodimetiyyl-ptopl) e@®)di2n- | -
y1) - 2- oxoet iyl ) 3-ngopenn 4 Gnfal.ARabiRkio RS PpRERKAAL ) dugl F836! - 8(3H) -

one. [4 225
Br ono- 9- ( 2, 2- diteedhiygido-JH-3)2-kriaBa-cycbolidpla| elinBerB8-bfe. HEixle hymwipaumnd vais Obtainedz a- ( S)

as white solid in $7% yield. High resolution MS m/e (M+H) = 636.1973.

EXAMPLE 96

10

(S5)-4-bromao-7-(2-oxo-2-(4-(2-ox0-1,2-dihydro- 1,8-naphthyridin-3-
yvlpiperidin-1-ylethyl)-9-(2, 2, 2-trifluoroethyl)-6,7,9, 1 0-tetrahydroazepino{3,4-
e/indazol-8(3H)-one. [4-Bromo-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-

15 trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (69 mg, 0.16
mmol) and 3-(piperidin-4-y1)-3,4-dihydropyrido[2,3-d]pyrimidin-2(1H)-one
dihydrochloride (120 mg, 0.40 mmol) were combined in a manner analogous to the
preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-ox0-2-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yi}-piperidin-1-yl}-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-

20  triaza-cyclohepta{e]inden-8-one. Title compound was obtained as white solid in 55%
yield. High resolution MS m/e (M+H) "= 631.1279.

25



cycl ohepta[ e]i nden-7-yl]-acetic acid (65 ng, 0.16 mml) and
8-fluoro-3-(piperidin-4- yl)quinolin-2(1H)-one hydrochl oride (45 ng, 0.16
nol ) were conbined in a nanner anal ogous to the preparation of

4-Chl oro-9- (2, 2-di met hyl -propyl )-7-(R-{2 5

0X0- 2- [ 4- (2- ox0- 1, 4-di hydr o- 2H- qui nazol i n-3-yl)-piperidin-1-yl]-ethyl}-6,7,
9,10- tetrahydro- 3FL2 3,9-triaza-cycl ohepta(e]inden-8-one. Title conmpound

was obtained as white solid in 57% vyi el #26H gh resolution M5 me (MH) +=
636.1973. EXAMPLE 96 HSr N N [ \ o FFJ~~\ ,NNOFONHN 10
(S)-4-brono-7-(2-o0xo0-2-(4-(2-o0xo0-1, Z'QMLQE% 8- napht hyri di n- 3-

yl ) pi peridin-1

yl)ethyl)-9-(2, 2, 2- trlfluoroethylg 6,d, 9, 10-t et rahydr oazepi no[ 3, 4-

elJi ndazol - 8( 3H) - one. [ 4- Br ono- 3, §:M 8./9, 10- hexahydr o- 8- ox0-9-(2, 2,2 15

trifluoroethyl)-2,3,9-triaza-(S \rchepta[e]lnden 7-yl]acetic aC|d (69
ng, 0.16 mmol) and

3-(pi peridin-4-yl)-3,4-di hydropyri do[ 2y3-d pyri m di n-2(1H) - one

di hydrochl oride (120 ng, 0.40 I mpiped in a manner anal ogous to

the preparation of 4-Chloro-§: o et hy N prppy®) - 7- (R) -

{2-oxo-2-[4-(2-0xo0-1, 4- F o
di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n-1-yl ] - et hyl
, 3,9 20 triaza-cycl ohepta[e]inden-8-one. Title co

mhite solid in 55% vyield. H gh resolution M5 nfe (

N9,9,10-tetrahydro-3H—2
was obt ai ned as
+= 631.1279. 25

_ (S)-4-bromo-7-(2-0x0-2-(4-(2-0x0-1, 2-dihydroquinolin-3-yl)piperidin-1-

5 yhethyl)-9-(2,2,2-trifluoroethyl)-6,7,9, 10-tetrahydroazepinof3,4-e} indazol-8(3H)-
one. [4-Bromo-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-
(S)-cyclohepta[e}inden-7-yl]acetic acid (73 mg, 0.17 mmol) and 3-(piperidin-4-
yl)quinolin-2(1H)-one hydrochloride (50 mg, 0.19 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-

10 oxo0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained
as yellow solid in 62% yield. High resolution MS m/e (M+H) = 630.1315.

EXAMPLE 98

15

(§)-4-bromo-7-(2-(4-(8-fluoro-2-ox0-1, 2-dihydroquinolin-3-yl)piperidin- I -
Yh-2-oxoethyl)-9-(2,2,2-trifluoroethyl)-6,7,9, 10-tetrahydroazepino[3,4-¢] indazol-
8(3H)-one. [4-Bromo-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-triflucroethyl)-2,3,9-



226 EXAMPLE 97 NBr NL/ \ 0 FF/NY%H F O (S)-4-brono-
7-(2-0x0-2-(4-(2-0x0-1, 2-di hydroqui nolin-3yl)piperidin-I- 5 yl)ethyl)-9-(2,
2, 2-trifluoroethyl)-6, 7, 9, 10-tetrahydroazepi no[3, 4-e]indazol-8(3H)-

one.

[ 4- Bronp- 3, 6, 7, 8,9, 10- hexahydr o- 8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza
- (S)-cycloheptal[e]inden-7-yl]acetic acid (73 ng, 0.17 mmol) and

3-(pi peridin-4- yl)quinolin-2(1H) -one hyd#dchl oride (50 ng, 0.19 nrnol)
were conbined in a manner anal ogous to the preparation of

4- Chl 9-(2

0X0- 20{2 (2( oxgr l%a%gi%Alﬂﬁéﬁ%i#b?ﬂ'z\g@ﬁeﬁga%&qo )T 0 legrmgwR aImd)i/3 ﬂ“""" %yl }-6,7,

9,10- tet rahydr(plpehdlﬁ 43le}utnohaiél—I{f)ymied1h¢p‘cld{mqe| 06&1@13— 9-28mamolfwetee conpound
bt d 2‘V h I M-H) +=

630. 1315, | ExandrEodst Hp Bt abgloghifiothSppal oty Ehlolfed £ Mindlht, V)

7-(2-(4-(8fl uorpma;ﬁfi)e’%a{)l{ﬂe:d:-hwmﬁw-an&&-zH-)qpmpmimeB -piHpiperidin-1-y1]-

y! )e J Iznggggt Byl thyl}( g 7 9210~tetrahydI'ol-§ﬁ Z%e& E‘M—cyclehebt&?z’]mﬁm— _oqlghi(glréoazepi no(3,

compound was obtained as off-white solid in 64% yield. High resolution MS m/e
(M+H)"= 648.1217. '

EXAMPLE 9%

10

(R)-7-Amino-4-chloro-9-(2,2-dimethyl-propyl)-6,7,9,10-tetrahydro-3H-
2,3,9-triaza-cyclohept{e]inden-8-one (108 mg, 0.34 mmol} was dissolved in N,N-
dimethylformamide (1.8 mL). N,N-Diisopropylethylamine (200 pL, 1.1 mmol) was

15  added to the mixture followed by diphenyl cyanocarbonimidate (86‘mg, 0.36 mmol).
Mixture was held at room temperature with stirring for 1.25 hours. 3-(Piperidin-4-
yhquinolin-2(1H)-one hydrochloride (100 mg, 0.38 mmol) was added to the mixture
with N, N-dimethylformamide (2.0 mL). Reaction was warmed to 110°C and held
with stirring for 5.5 hours. Mixture was cooled to 80°C and held with stirring for 20

20 hours. Reaction was quenched with 1:1 acetonitrile:water. Material was purified by
preparatory HPLC (C18, acetonitrile-water-ammonium acetate). Major peak was
isolated. Acetonitrile was removed from the proper fractions in vacuo. Material was
extracted from the remaining aqueous twice with ethyl acetate. Organic phase was
dried (magnesium sulfate), filtered and concentrated to dryness. Title compound was

25  obtained as pale yellow solid in 40% yield. High resolution MS m/e (M+H)*=
599.2622,



8(3H) - one.

[ 4- Bronp- 3, 6, 7, 8,9, 10- hexahydr o- 8- 0x0-9-(2, 2, 2-trifluoroethyl)-2,3,9 227
triaza-(S)-cycl ohepta[e]inden-7-yl]acetic acid (80 ng, 0.19 mol) and
8-fluoro-3- (piperidin-4-yl)quinolin-2(1H) -one hydrochloride (61 ng, 0.22
mmol ) were conbined in a manner anal ogous to the preparation of

4- Chl oro-9- (2, 2-di net hyl -

propyl ) -7- (R) -{2- oxo- 2- [ 4- ( 2- oxo- 1, 4- di hy&®o- 2H qui nazol i n- 3-yl ) - pi peri di n-
| -yl] 5 ethyl) -6,7,9, 10-tetrahydro-3H 2, 3,9-tri aza-cycl ohept a[ e]

i nden-8-one. Title .conpound was obt agRgfpasE @of -white solid in 64%yield.
High resolution Ms me (MH)+= 648.1217. EXAMPLE 99 Hcl N N $NN H-%\H O
10 (R)-7- Am no-4-chl oro-9-(2, 2-digret hyl -propyl )-6, 7,9, 10-t et rahydr o- 3H
2,3,9-triaza-cycl ohept[e]inden-g- (108 ng, 0.34 mmol) was dissolved in
N, N dinethylformamde (1.8 ni) .Q i i sopropyl ethylam ne (200 L, 1.1
nmmol) was 15 added to the m xture | oned by di phenyl cyanocarboni m date
(86 nmg, 0.36 mmol ). Mxture was helf/d ay r@omtenperature with stirring for
1.25 hours. 3-(Piperidin-4- yl)guinoli ne hydrochl oride (100 ng,
0.38 Mol ) was added to the m'“;ﬁu.ve i NAN- d} me@hy! f or mani de (2.0 ni).
Reaction was warmed to 110C ant hel d ©w th stLFMN fi@" 5.5 hours. Mxture
was cooled to 80C and held with stirring for 20 b hours. Reaction was
guenched with 1:1 acetonitrile:water. Material was {fied by preparatory
HPLC (Cl 8, acetonitrile-water-amoni um acetate). peak was i sol ated.
Acetonitrile was renoved fromthe proper fractions in vacuo. Material was
extracted fromthe renai ni ng aqueous twice with ethyl acetate. Organic
phase was dried (magnesiumsulfate), filtered and concentrated to dryness.
Titl e conpound was 25)-éxahhEcheapenpdl’q2yeb2q¥-(2-oko-d, 2-din/dbgujnadined- Hi gh

resolution NB 0,8, O M) o bethyl)-6,7,9, 10-tetrahydroazepino 3,4-¢] indazol-8(3H)-one. [4-
Methyl-9-(2,2-dmlethyl-propyl)-8-0x0-3,6,7,8,9,10—hcxahydro-2,3,9-triaza—($)—
cyclohepta[e]inden-7-yl]-acetic acid {37 mg, 0.11 mmol) and 3-(piperidin-4-

yl)quinolin-2(1H)-one hydrochloride (32 mg, 0.12 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-

160 oxo-2-{4-(2-ox0-1,4-dihydro-2H-quinazolin-3-y})-piperidin-1-yl]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-cone. Title compound was obtained
as white solid in 55% yield. High resolution MS m/e (M+H)"'= 554.3121.

EXAMPLE 101

15



599. 2622. 228 EXAWMPLE 100 HNNO NNO O NH
(S)-4-nmet hyl -9-neopentyl -7-(2-o0xo0-2-(4-(2-o0xo-1,2-di hydroqui nolin-3- 5
yl ) pi peri din-|
yl)ethyl)-6,7,9,10-tetrahydroazepi no[ 3, 4- e] i ndazol - 8(3H)-one. [4-
Met hyl - 9- (2, 2-di net hyl - propyl ) - 8- oxo- 3, 6, 7, 8, 9, 10- hexahydro-2, 3,9-triaza-(S
)- cycl oheptale]inden-7-yl]-acetic acid (37 ng, 0.11 nmol) and
3- (pi peridin-4- yl)quinolin-2(1H)-one hyd28chl oride (32 ng, 0.12 nmmol) were
conbined in a manner anal ogous to the preparation
of 4- Chl oro-9- (2, 2-di &gt hyl ;. - ( ; .
0X0-2-[ 4- (2-o0xo0-1, 4('?}3%?%(4 Wﬁ&%—?noé%ﬁ ﬁ‘{’édr%‘%mozm 3%’?‘%’458'-“{‘" IIJTU %at hyl } - 6 7,
9,10- tet rahydD@W)%&;eﬂ:y{-?—wmnggfé.VW@QEI&{:@WM@W&?&F&}M@GHS@WG}@Ound
T L e M G R 85 RS LS
(S)-7-(2-(4- (S&yaloitepeal?e}GMm-I-yIj-aﬂ:hdwmd)@mmg) 0i18-03mpl) pyd Pduogd-3+(plhperidjn-2-
iy -one. | a3nesHevneir ST ant bidrrtlosie 60 el ol avire Sombined fa 720!~ (3
7, 8,9, 10- hexahyhiyfleran@lof@oudsid & PrdpBation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-
0X0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yt]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cycloheptale}inden-8-one. Title compound was obtained
as white solid in 48% yield. High resolution MS m/e (M+H)'= §72.3021.

10

EXAMPLE 102

(S)-4-methyl-7-(2-oxo-2-(4-(2-oxo-1,2-dihydrogquinolin-3-yl)piperidin-1-

15 ylethyl)-9-(2,2,2-trifluoroethyi)-6,7,9, 10-tetrahydroazepino[3,4-e] indazol-8(3H)-
one. [4-Methyl-3,6,7,8,9,10-hexahydro-8-ox0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-
{S)-cycloheptale}inden-7-yi]acetic acid (65 mg, 0.18 mmeol) and 3-(piperidin-4-
ylquinolin-2(1H}-one hydrochloride (55 mg, 0.21 mmoi) were combined in a
manner analogous to the preparatioh of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)- {2-

20 oxo-2-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin- 1-yl]-ethyl}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[é]inden-S-one. Title compound was obtained
as white solid in 58% yield. High resolution MS m/e (M+H)'= 566.2364

25



cycl ohepta[ e]i nden-7-yl]-acetic acid (60 ng, 0.18 mml) and
8-fluoro-3-(piperidin-4 5 yl)quinolin-2(IH)-one hydrochloride (60 ng, 0.21
mol ) were conbined in a nanner anal ogous to the preparation of

4- Chl or0-9- (2, 2-di met hyl -propyl )-7-(R)-{2-

0X0- 2- [ 4- (2- ox0- 1, 4-di hydr o- 2H- qui nazol in-3-yl)-piperidin-l-yl]-ethyl}-6,7,
9,10- tetrahydro-3H 2, 3,9-tri aza-cycl oheptale]inden-8-one. Title conpound
was obtained as white solid in 48%yiel d230H gh resolution M5 rate (MH)+=
572.3021. 10 EXAMPLE 102 HN N O FFINYWH F O

(S)-4-nmethyl -7- (2 0X0- 2- (4- (2- oxo0- 1, 2¢ nolin-3 yl)piperidin-1- 15
yl)ethyl)-9-(2,2,2-trii Eﬁbﬁuﬁtﬁﬁb&

| uoroet hyl )-6, 7, 9 10- tetrahydroaﬁeplno[S 4- eJi ndazol - 8( 3H) -

one.[4-Met hyl -3, 6,7,8,9, 10- hexahydr o/ 8- oxo-9-(2, 2, 2-trifluoroethyl)-2,3,9-t
riaza- (9S)- cyclohepta[e]lnden-f detic acid (65 ng, 0.18 mmol) and

3-(pi peridin-4- yl)quinolin-2(1H~ong hydrochloride (55 ng, 0.21 mvl) were
conbined in a manner anal ogous tqg/thy prgparation of

4- Chl or0-9- (2, 2-di et hyl - propy#) R 20_0xo0- 2-[ 4- ( 2- ox0-

1, 4- di hydr o- 2H- qui nazol i n- 3- \A Nyl -ettyl }-6,7,9, 10-
tetrahydro 3H2,3,9-tri aza-cye ohepta[e]ind o) NHTltIe conpound was
obtai ned as. white solid in 58% yi el d. High reso[utlon NB me (MH)+=

566. 2364 25 230 EXAMPLE 103 H

(S)-7-(2-(4-(8-fluore-2-ox0-1,2-dihydroquinolin-3-yl)piperidin-1-yl)-2-

5  oxoethyl)-4-methyl-9-(2,2,2-trifluoroethylj-6,7,9, 1 0-tetrahydroazepinof3,4-
elindazol-8(3H)-one. [4-Methyl-3,6,7,8,9,10-hexahydro-8-ox0-9-(2,2,2-
trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (65 mg, 0.18
mmol} and 8-fluoroe-3-(piperidin-4-yl)quinolin-2(1 H)-one hydrochloride (62 mg, 0.22
mmol) were combined in a manner analogous to the preparation of 4-Chloro-9-(2,2-

10 dimethyl-propyl)-7-(R)-{2-o0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cycloheptafe]inden-8-one.
Title compound was obtained as white solid in 53% yield. High resolution MS m/e
(M+H)"= 584.2302. '

15
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25



IN NL O FFNYHFOF

(S)-7-(2-(4-(8Jl uoro-2-oxo0-1, 2-di hydroqui nolin-3yl)piperidin-1yl)-2- 5
oxoet hyl )-4-net hyl -9-(2,2,2-triuoroethyl)-6,7,9,10-tetrahydroazepi no[ 3, 4
eJi ndazol - 8(3H) -one. [ 4- Met hyl -3, 6, 7, 8, 9, 10- hexahydr o- 8- oxo0-9- (2, 2, 2-
trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (65
ng, 0.18 mmol) and 8-fl uoro-3-(piperidin-4-yl)quinolin-2(1H)-one

hydrochl oride (62 ng, 0.22 nmol) were col®ined in a manner anal ogous to
the preparation of 4-Chloro-9-(2,2 10

di met hyl - propyl ) - 7- (R) - { 2- ox0- 2- [ 4- ( 2geaapilE fo4i hydr o- 2H- qui nazol i n-3-yl) -
pi peridin-1-yl]-ethyl
}-6,7,9,10-tetrahydro-3H 2, 3,9-tri aza
conpound was obtained as white soflid
(M+H) "= 584.2302. 15 20 25 23N ExXA
(S)-4-isopropyl-9-neopenty|-7-(2\
yl ) pi peridin-1

yl )ethyl)-6,7,9,10-tetrahydroazepi o[ 3,H i ndazol -8(3H)-one. [4

| sopropyl -9- (2, 2-di met hyl -pro ) - QY . 9, - hexahydro-2, 3,9-tri aza
-(S)- cycl ohepta[e]inden-7-yl]-A4C ticoacid ( .11 mmol) and
3- (pi peri di n-4- NH

-cycl oheptale]inden-8-one. Title
53% vyield. H gh resolution M5 me
PLE 104 H N;N O N 9%\H
(4-(2-oxo-1, 2-di hydroqui nolin-3- 5

(S)-4-isopropyl-9-neopentyl-7-(2-oxo-2-(4-(2-oxo-1,2-dihydroquinolin-3-

5  ylpiperidin-1-yl)ethy!})-6,7,9,1 O—tétrahydroazepino[ 3,4-¢]indazol-8(3H)-one. [4-
Isopropyl-9-(2,2-dimethyl-propyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-(S)-
cyclohepta[e]inden-7-yl]-acetic acid (42 mg, 0.11 mmol) and 3-(piperidin-4-
yDquinolin-2{1H)-one hydrochloride (36 mg, (.14 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-

10 oxo-2-[4-(2-oxo-1,4—dihydm-2H-quinazolin—3-.yl)-piperidin-l-yl]-ethjrl}~6,7,9, 10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained
as white solid in 33% yield. High resolution MS m/e (M+H)"'= 582.3466.

EXAMPLE 105

NH
|

15



yl ) qui nolin-2(1H)-one hydrochloride (36 ng, 0.14 mmol) were conbined in a
manner anal ogous to the preparation of

4- Chl oro-9-(2, 2-di met hyl -propyl )-7-(R)-{2 10

0X0- 2- [ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol in-3-yl)-piperidin-l-yl]-ethyl}-6,7,
9, 10- tetrahydro-3H 2, 3,9-triaza-cycl oheptale]inden-8-one. Title conpound
was obtained as white solid in 33%yield. H gh resolution M5 nle ( MtH) +=
582. 3466. EXAMPLE 105 HIN NL O N N O NH2F 15 232 (S)-7-(2-(4-(8

Jl uor o- 2- oxo- 1, 2-di hydroquinolin-3 yl)piperidin-1 yl)-2

x00Uhy1 ) 41 SODT 0Dk B BePRERL Y %m0 12 Sl Sk A SPRE I + ]
one. [ 4- | sopr opy;bcoe%y(1)24—8'oﬂ:iop}a¢91yéoppmplpqi7p 18=ta)ﬁﬂzyaroﬁze?m&[&;¢4e9mhmhwdf)o 2,3,9

A S C%ﬁ%iﬁ Tpriegt SR d iy oo 4 ﬁ@"mﬁ?ﬁﬁﬁgw@wééi%n%@a“g. 25

ol ) were Lthe;sta[a]lmmeﬂ]mbaaat(soh@ .22 mi R PaidE-figdo ot
4- Chl oro-9- - di net

propyl ) - 7-( ) P%@dﬂﬂ[l)aumh%%@-%e amyﬂﬂwdzm?amsna%w%ww) pi peri di n-
t-yl]- ethyl)- @mﬁbﬁeé—ﬁré:ﬁﬁt&ﬁhéﬂl repdritichE4c01AbRRpl Alpddinden- 8- one.

Title conmpound was obtai ned |te s |d in 60%yield. H gh resolution
MBS me 10 (MrH)Pqubdb(Rs)3{?201&0@d&k@t%%le‘bdlhvﬁm-ilﬂ-qumazolm- -yl)-piperidin-1-yl}-

ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[ejinden-8-one. Title
compound was obtained as white solid in 60% yield. High resolution MS m/e
10 (M+H)'=600.3372.

EXAMPLE 106

H

N
N
\

o]
. ;\/N
F N O
F 0
NH
15 (5)-4-isopropyi-7-(2-oxo-2-{4-(2-0x0-1,2-dihydroquinolin-3-yl)piperidin-1-

yDethyl)-9-(2,2, 2-trifluoroethyl)-6,7,9, 1 0-tetrahydroazepinof3,4-e}indazol-8(3H)-
one. [4-Isopropyl-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-trifluoroethyi)-2,3,9-triaza-
(S)-cyclohepta[elinden-7-yiJacetic acid (50 mg, 0.13 mmol) and 3-(piperidin-4-
yDhquinolin-2(1H)-one hydrochloride (41 mg, 0.15 mmol) were combined in a

20  manner analogous to the preparation of 4-Chlbr0-9-(2,2-dimethyi-propyl)—7—(R)— {2-
0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-y1]-eth yi}-6,7,9,10-
tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one. Title compound was obtained
as white solid in 62% yield, High resolution MS m/e (M+H)"= 594.2682.

25



NLO FF7\__ NYH F 15
(S)-4-isopropyl-7-(2-0x0-2-(4-(2-0xo0-1, 2-di hydroqui nolin-3 yl)piperidin-I-
yl)ethyl)-9-(2,2,2-trii luoroethyl)-6,7,9,10-t

et rahydr oazepi no[ 3, 4- e] i ndazol - 8( 3H) -

one. [ 4-1sopropyl-3,6,7,8,9, 10- hexahydro-8-0x0-9-(2,2,2-trifluoroethyl)-2,3,
9-triaza- (S)-cycloheptale]inden-7-yl]acetic acid (50 ng, 0.13 mmol) and
3-(pi peridin-4- yl)quinolin-2(1H)-one hyd#33chl oride (41 ng, 0.15 mmol) were
conbined in a 20 manner anal ogous to the preparation of

4- Chl oro-9- (2, 2-di et hyl - propyl ) - 7- (R} E 107

0X0- 2-[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol | n- VB pi peridin-1-yl]-ethyl}-6,7,
9,10- tetrahydro-3H2,3,9-triaza-cygl oheptale]inden-8-one. Title conpound
was obtained as white solid |nd§2@6; el d. High resolution M5 me (MtH)'
594.2682. 25 233 EXAMPLE 107 w HNL O FFNY%H F F
(S)-7-(2-(4-(8-1uoro-2-oxo0-1, 2- oqui nolin-3 yl)piperidin-1yl)-2- 5
oxoet hyl)-4-isopropyl -9-(2, 2, 2- oroethyl)-6, 7,

9, 10- t et r ahydr oazepi no[ 3, 4 o
eJi ndazol - 8(3H) - one. [ 4- Isoprgg;\H/

> exghydr o- 8- oxo-9- (2, 2, 2-

NH
|

(8)-7-(2-(4-(8-fluoro-2-0x0-1,2-dihydroquinolin-3-yl)piperidin-1-yl)-2-

5  oxoethyl)-4-isopropyl-9-(2,2, 2—trt;ﬂuoroethyl)-6, 7,9, 10-tetrahydroazepino[3,4-
e]indazol-8(3H)-one. [4-Isopropyl-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-
trifluoroethyl)-2,3,9-triaza-(S)-cyclohepta[e]inden-7-yl]acetic acid (50 mg, 0.13
mmol) and 8-fluoro-3-(piperidin-4-yl)quinolin-2(1H)-one hydrochioride (43 mg, 0.15
mmol) were combined in a manner analogous to the preparation of 4-Chloro-9-(2,2-

10 dimethyl-propyl)-7-(R)-{2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl}-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[ e Jinden-8-one.
Title compdund was obtained as white solid in 66% yield. High resolution MS m/e
(M+H)"=612.2578.

15 EXAMPLE 108




trifluoroethyl)-2,3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]acetic acid (50
nmg, 0.13 mmol) and 8-fl uoro-3-(piperidin-4-yl)quinolin-2(1H)-one

hydrochl oride (43 ng, 0.15 mol) were conbined in a nanner anal ogous to
the preparation of 4-Chloro-9-(2,2 10

di met hyl - propyl )-7-(R) -{2-0x0-2-[ 4-(2-0x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -
pi peri di n-
1-yl]-ethyl}-6,7,9, 10-tetrahydro-3H 2, 3, &¥ri aza-cycl ohept a[ e] i nden- 8- one.
Titl e conpound was obtained as white solid in 66%yield. H gh.resolution M

i MrH) * = 612. 257 = OMNH & S) -
7 (o owor o (4 (5. ond )1 PB AR 2 dlyrodgitin S MpiBa Ly Dedife (D
(prop-1-en-2 ylprop-l-en-2yP-%@2,2,2-trifluoroethyl)-6,7,9, 10-tetrahydroazepino( 3,4-e] indazol-
' thyl)-6, 7 0-tetrahyd ' 4-e] | | < .
b3ty one. 1 a1 SsThmrgen s SRSSEE 80| CndabldB AR S22 2 rithuagoqtioll | o gt
yl )l-)z, 389;; | 2739-(rBradS)ed fhﬁaﬂtﬂ[eﬁllcllepdbﬂ]aietjddc&t@ﬁizgg,@dﬁfin@&%aﬂt?i—za 12 o 16
mo an 1 per.l dl N- 4-V|. I_NOoI 1 n- -='0n or e , .
ol ) wer e SconfBPRER iRt teee Bubahibrt iz M DS Bebo e *0 ™
4- Chl I0 ; O-7 9E (R )2 %gd;bm hyat mann( 2er analog:{)usz1 todth?] prgparatéoli of 4_-Ch!oro|—9-(2,%—din|1ethyl-_- i

ro - (- - - 0X0- ¢- - -0X0-_1, 4-dl I O- I NQZOl I N- p-V. - Pl peri dl n-
0 ylo]y- ethyl } - @,@@:’xéﬂrér?@r&r&ﬂr@:%n;w?"gdwﬂ%ﬂgﬂew% m%ﬁ)nn@@ - 8- one.
Title corrpouncémse,o,b;muem&%-mw&m. dl(b’he?)é%’]%ﬁéﬂ-g-on&" Tiler €50l Ut i on

MS me 10 (MrH)' = 592, 2544, EXAMPLE 109 H NIN : _
_ compound was obtained as white solid in 55% yield. High resolution MS m/e '

10 (M+H)"=592.2544.

EXAMPLE 109

15 {S)-7-(2-(4-(8-fluoro-2-oxo-1, 2-dihydroguinolin-3-yl)piperidin-1-yi}-2-
oxoethyl)-4-(prop-1-en-2-yi)-9-(2,2, 2-trifluoroethyl)-6, 7,9, 1 O-tetrahydroazepino[3,4-
efindazo!-8(3H)-one. [4-Isopropenyl-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-
triflucroethyl)-2,3,9-triaza~(S)-cyclohepta[e]inden-7-yl)acetic acid (47 mg, 0.12
mmol) and 8-fluoro-3-(piperidin-4-yl)quinolin-2(1H)-one hydrochloride (44 mg, 0.16

20  mmol) were combined in a manner analogous to the preparation of 4-Chloro-9-(2,2-
dimethyl-propyl)-7-(R)-{2-ox0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-ethyl}-6,7,9,10-tetrahydro-3H-2,3,9-triaza-cyclohepta[ e]inden-8-one.
Title compound was obtained as white solid in 60% yield. High resolution MS m/e
(M+H)"= 610.2457.

25



FF)-/ NYWH FF 15 (S)-7-(2-(4-(8fluoro-2-o0xo-1, 2-di hydroqui nolin-3

yl )pi peridin-1 yl)-2- oxoethyl)-4-(prop-I -en-2-yl)-9-(2,2,2-tr
juoroethyl)-6,7,9,10-tetra hydroazepi no(3, 4-

eJi ndazol - 8(3H) - one. [ 4- I sopr openyl -3, 6, 7, 8, 9, 10- hexahydr o- 8- oxo-9- (2, 2, 2-
trifluoroethyl)-2,3,9-triaza-(S)-cycl ohepta[e]inden-7-yl]acetic acid (47
ng, 0.12 mmol) and 8-f|uoro-3-(piperidiq;%—yl)quinolin-Z(l H) - one

hydrochl oride (44 ng, 0.16 20 mol) were nmbi ned in a manner anal ogous to
the preparation of 4-Chloro-9-(2, 2-

di net hyl - propyl ) -7-(R) - {2- oxo- 2- [ 4- ( 2ERAMPLEH I hydr o- 2H- qui nazol i n-3-yl ) -
pi peridin-l-yl]-ethyl}-6,7,9,10-tetrahydro-3H2,3,9-triaza-cycl oheptal[e]ind
en-8-one. Title conpound was obHai negd-as white solid in 60%yield. High
resol ution Ms nf S 25 235 EXAMPLE 110 HNNO F F-)--/
NY%NH F~p F (9 4!;? | uor o- 2- oxo- 1, 2- di hydr oqui nol i n-3
yl)piperidin-1 yl)-
2-oxoet hyl)-9-(2, 2

~8(3H) ]
one.[4-Ethy|-3,6,7,8,9,10-hex§ﬁydf

iaza-(S)- cycl ohepta[e]inden-7-yl]ac
8-fl uoro-3-(piperidin-4-

(S)-4-ethyl-7- (2—(4-(8;)‘1uorb-2—oxo—1 .2-dihydroquinolin-3-yl)piperidin-1-yl}-

5  2-oxcethyl)-9-(2,2,2-trifluoroethyl)-6,7,9, 10-tetrahydroazepino{3,4-e]indazol-8(3H)-
one. [{4-Ethyl-3,6,7,8,9,10-hexahydro-8-0x0-9-(2,2,2-trifluoroethyl)-2,3,9-triaza-(S)-
cycloheptale]inden-7-yl]acetic acid (25 mg, 0.07 mmol) and 8-fluoro-3-(piperidin-4-
yDquinolin-2(1H}-one hydrochloride (24 mg, 0.09 mmol) were combined in a
manner analogous to the preparation of 4-Chloro-9-(2,2-dimethyl-propyl)-7-(R)-{2-

10 ox0-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethy}}-6,7,9,10-

tetrahydro-3H-2,3,9-triaza-cycloheptafe]inden-8-one. Title compound was obtained
as white solid in 49% yield. High resolution MS m/e (M+H)"= 598.2465.

EXAMPLE 11

15

(5)-4-bromo-9-(cyclopropylmethyl)-7-(2-0xo0-2-(4-(2-ox0-1,2-
dihydroquinolin-3-yl)piperidin-1-yl)ethyl)-6,7,9, 1 0-tetrahydroazepinof 3,4-e] indazol-



yl)qui nolin-2(1H)-one hydrochloride (24 ng, 0.09 mmol) were conbined in a

manner anal ogous to the preparation of

4- Chl oro-9-(2, 2-di et hyl -propyl )-7-(R)-{2 10 oxo-2-[4-(2-o0xo-

1, 4- di hydr o- 2H qui nazolin-3-yl)-piperidin-l-yl]-ethyl}-6,7,9, 10-

tetrahydro-3H 2, 3,9-triaza-cycl ohepta[e]i nden-8-one. Title conpound was

obtained as white solid in 49%yvyield. Hi gh resolution M5 nlfe ( MtH) +=

598.2465. EXAMPLE I I I NBr N O /~!1-2B6N N O p NH 15 (S)-4-brono-9-

(cycl opropyl met hyl) - 7- (2- oxo- 2- (4- (2- oxo- 1, 2- di hydroqui nol i n-3

L A0 Pore !t s 3y nforo- 2y iBpro YR RE RO, 788, 10HeRYER 2.3 90

((S) - 4- Br onp- 9ttaraicgelvhgpyflelindenyl-yIPacexio add §9Vmg, @23 thntodiemk \BelpipeAdid; H-

triaza-cycl ohept[elinden:.¢-yl)-acetic 1 d ( 0.23 ] ) , and

3 (pi per 1 di n- aSDRERE AT b cHioriteRBhimgt o PR V&8 HEEH! 85 ol ) ver e

Z 0 g: ned '9 n 621 gﬁ%ﬂ&%ﬁl@ sQ@ﬂiéﬁar&p?ra‘(tigf)i‘ 0?;—6?!5:@-@1(Qﬂ-diﬁlethyl-propyl)—'?—(R)-{2-
-Cnloro-9-(2, 2-dimet hyl -propyl ) - /- (R).-1 2.

0x0- 2- [ 4- ( Z-gox(‘i‘!‘ﬁ',zzi‘-“d?WﬂTl -éﬁu%aﬁﬁa%Wﬁlﬂﬁw);ma?fHéﬁ‘-ilthlh@ﬂlﬂinﬂﬁ:%l%y| }-6,7,

9,10- tetrahydigraBbh &ﬁ-@,ﬂ}%ﬁﬁi&g&%kﬂkﬁ@ﬁﬁﬂnﬁ-bme["itl@c&ﬂ%una' wak ebtamepound
was obtained as white solid in 32%vyield, ngh resolytion Ms me (MtH) ' =
602. 1776. EXAVPE hitq solidin 82 %enyield GHigh'rpsqlugiep MS m/e (M+H)"= 602.1776.

EXAMPLE 112

NH

10

($)-4-bromo-9-(cyclopropylmethyl)-7-(2-(4-(8-fluoro-2-oxo-1,2-
dihydroquinolin-3-yl)piperidin-1-yl)-2-oxoethyi)-6,7,9, 1 0-tetrahydroazepino(3,4-
elindazol-8(3H)-one. ((S)-4-Brome-9-cyclopropylmethyl-8-oxo-3,6,7,8,9,10-

15  hexahydro-2,3,9-triaza-cyclohept[e]inden-7-yl)-acetic acid (90 mg, 0.23 mmol) and
8-fluoro-3-(piperidin-4-yl)quinotin-2(1 H)-one hydrochloride (80 mg, 0.28 mmol)
were combined in a manner analogous to the preparation of 4-Chloro-9-(2,2-
dimethyl-propyl)-7-(R})-{2-0x0-2-{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-
piperidin- 1-y1]-ethy!}-6,7,9, 10-tetrahydro-3H-2,3,9-triaza-cyclohepta[e]inden-8-one.

20 Title compound was obtained as white solid in 56% yield. High resolution MS m/e
(M+H)"= 620.1665.
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OF 10 (S)-4-brono-9-(cycl opropyl nethyl)-7-(2-(4-(8fl uoro-2-oxo-1, 2-

di hydroqui nolin-3 yl)piperidin-1

yl)-2-oxoet hyl)-6,7,9,10-tetrahydroazepi no[ 3, 4- e]indazol - 8(3H)-one.
((S)-4-Brono-9-cycl opropyl net hyl - 8-oxo-3,6,7,8,9,10 15

hexahydro- 2, 3, 9-tri aza-cycl ohept[e]inden-7-yl)-acetic acid (90 ng, O.23
nmmol ) and 8-fl uoro-3-(piperidin-4-yl)quinotin-2(1H) -one hydrochl oride (80
ng, 0.28 mol) were conbined in a manner2#nal ogous to the preparation of
4- Chl oro-9-(2, 2- :

di met hyl -propyl )-7-(R) -{2-0x0-2-[4-(2 ﬁﬁgﬂﬁqg i hydr o- 2H- qui nazol i n-3-yl) -
pi peri di n- I-yI]-ethyI}-6,7,9,10-tetrg ydr o- iy

H2,3,9-triaza-cycl ohepta[e]inden-@-ong 20 Title conpound was obtained as
white solid in 56%yield. H gh rggdlution M5 me (MH = 620.1665. 25 237
EXAMPLE 113 HSr N N O NN o@ ‘

(S) - 4- bronco- 9- ( 2- net hoxyet hyl ) - 7-(%-0%X0- 2- ( 4- ( 2- oxo- | , 2- di hydr oqui nol i n- 3-

5 yl)piperidin-1
yl )ethyl)-6,7,9,10-tei rahydroazepi n§ 4 ndazol - 8(3H)-one. [(S)-4-
Br onmo- 9- ( 2- met hoxy- et hyl ).- 8- oxo- 2+.6, 7738, 9; fdro-2,3,9-tri aza-
cycl ohept[e]inden-7-yl] -acetit@acid (400 ng, gl ) and
3-(piperidin-4- yl)quinolin-2(1H)-one hydrochl ori dg ng, 0.30 nmol) were
conbined in a manner anal ogous to the preparation
4-Chl oro-9-(2, 2-di met hyl -propyl )-7-(R)-{2 10

0X0- 2-[ 4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi pertdin-1-yl]-ethyl }-6,7,
9, 10- .

(S)-4-bromo-9-(2-methoxyethyl)-7-(2-ox0-2-{4-(2-ox0- 1, 2-dihydroquinolin-3-

5 ylpiperidin-1-yl)ethyl)-6,7,9, 10-tetrahydroazepinof3,4-e] indazol-8{3H)-one. [(S)-4-
Bromo-9-(2-methoxy-ethyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-
cyclohept[e}linden-7-yl]-acetic acid (100 mg, 0.25 mmol} and 3-(piperidin-4-
yDquinolin-2(1H)-one hydrochloride (80 mg, 0.30 munol) were combined in a
manner analogous to the preparation of 4-Chloro-9—(2,2-dimethyl-pro§y])-7-(R)- {2-

10 oxo-2-{4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin- 1-yl)-ethyl}-6,7,9,10-

tetrahydro-3H-2,3,9-triaza-cyclohepta{e]inden-8-one. Title compound was obtained
as white solid in 35% yield. High resolution MS m/e (M+H)"= 606.1730.

EXAMPLE 114

NH

15

(8)-4-bromo-7-(2-(4-(8-fluoro-2-oxo-1, 2-dihydroquinolin-3-yl)piperidin- | -
Yl}-2-oxoethyl)-9-(2-methoxyethyl)-6,7,9, 10-tetrahydroazepino[3,4-e]indazol-8(3 H)-
one. [(8)-4-Bromo-9-(2-methoxy-ethyl)-8-0x0-3,6,7,8,9,10-hexahydro-2,3,9-triaza-



tetrahydro-3H 2, 3,9-triaza-cycl ohepta[ e]i nden-8-one. Title conpound was
obtained as white solid in 35%yield. Hi gh resolution M5 nle ( MtH) +=

606. 1730. EXAMPLE 114 NO 5N~~NBr OO F 15

(S)-4-brono-7-(2-(4-(8Jl uoro-2-oxo-1, 2-di hydroqui nolin-3 yl)piperidin-I-
yl)-2-oxoet hyl)-9-(2-nmethoxyethyl)-6, 7, 9, 10-telrahydroazepi no[ 3,

4- eJi ndazol - 8( 3H) -

one. [ (S) - 4- Br onp- 9- ( 2- net hoxy- et hyl ) - 8-0x2383, 6, 7, 8, 9, 10- hexahydro-2, 3, 9-tri
aza 238 cyclohept[e]inden-7-yl]-acetic acid (100 ng, 0.25 mml) and

8-fl uoro- 3-(pi R0 [I's PR/ AV ' ' - o O, § 3 0. 30
ol ) ver o combnoeefads L ARKARE s 1o e, U1A pHD AR B HIORE S pertin«
4- Chl or o- 9- ( 2, F)quinelinY{lHoophiydrechlqride(§2mg, 0.30 mmol) were combined in a

ool a (2 i P 51 aui Iin. L Co i 11-6, 7,
8?(20 5[ t e§ r aﬁ?%@lﬁa%g%q? r %’géjfl-a% ?’i éﬁ 8?%&?‘ L%—?;(gggcﬁfn'gglgﬁg&p %/‘lb%l'(gs'g%rr%)ou nd
\8/5212 22; zii nedXASE?_AZHml(MOHL@ﬁﬁ?%ﬁ@lin—?ﬂgpipmmtylﬁg%%ﬁ&'{/%-I\/H;—D ‘S:
ppm- 5 79. ( SS A ﬁﬁﬁaﬁl&a’gﬁ%& 3 %N(iﬁ?aqctq‘}?fpt%eggqm'&m& |:lLihlt.a cox1(1pound was ’obtachP

as white solid in 56% yield. High resolution MS m/e (M+H)"= 624.1631.

EXAMPLE 115

Cl

10
'"H NMR (400 MHz, MeOD) & ppm 0.79 (s, 9H), 1.45-1.52 (m, 2 H), 1.83-
2.02 (m,2 H), 2.37-2.42 (m, 1 H), 2.68- 2.76 (m, 1 H), 3.04- 3.17 (m, 4 H), 3.64 -
3.68 (m, 2 H), 3.92- 4.06 (m, 1 H), 4.18- 4.25 (m, 1 H), 4.63- 4.74 (m, 3 H), 5.46-
5.54 (m, 1 H), 7.23 (s, 1 H), 7.12-7.23(m, 1H), 7.53 - 7.59 (m, 1 H), 7.75 (s, 1 H),
15  8.23 (s, 1 H); Mass spec. 610.25 (MH"), Calc. for C33HyCIF2NsO; 609.23

EXAMPLE 116

Cl

N

N
\ O O
N N
N
> T
_ - Cl
20 "H NMR (400 MHz, MeOD) & ppm 0.80 (s, 9 H), 1.47-1.60 (m, 2H), 1.75-

1.80 (m, 1 H), 1.88-2.03 (m, 2H), 2.32-2.48 (m, 1 H), 2.68-2.78 (m, 1 H), 3.07- 3.18
(m, 4 H), 3.66-3.68 (m, 1 H), 3.96-4.05 (m, 1H), 4.13-4.24 (m, 1H), 4.53 (s, 2 H),



.04- 3.17 (m 4 H),
1

2.02 (m2 H), 2.37-2.42 (m 1 H), 2.68- 2.76 (m 1 H),
8 H, 4.63- 4.74
5

3 3
3.64 - 3.68 (m 2 H, 3.92- 406 (m 1 H, 4.18- 4.25 (m
(m 3 H), 5. 554 (m | H, 7.23 (s, 1 H, 7.12-7.23(m 1H), 7.53 - 7.59
(m 1 H, 7. s, I H, 15 8.23 (s, | H); Mss spec. 610.25 (MH), Cale.
for C32H34C F2N5CB 609.23 EXAMPLE 116 CI N N1 ONN _yIJNC 20 "H NWMR
(400 MHz, MeOD) S ppm0.80 (s, 9 H, 1.47-1.60 (m 2H), 1.75- 1.80 (m |
H, 1.88-2.03 (m 2H), 232248(m | H)2392.68-2.78 (m | H), 3.07- 3.18
(m 4H) 3.66-3.68 (m | , 3.96-4.05 (m 1H), 4.13-4.24 (m 1H), 4.53

2 H . 239 4.6 0 | o a A7 |
(H)s, 25 (s, 14 24?3?%%?2@“5@ ELN Afﬁ 11 ﬂ;?&?‘%l %,7‘?:(%’41. ’é‘%’ﬁ'ﬁ‘?{d( .
8.23 (s, 1 H Jwﬂzatﬁzspﬂ) 7.80@, 23 486H2, | E)(RDE(s, 1 &) ; BRRHRCIRREARMETY,. 21 5
EXAVPLE 117 O N dd 'H NVR (400 MHz, MeOD) 8 ppm O. 79
(s, 9 H, 1. 46@%6?532}?5?&%%? 21y g5 (rn | H),(l 90 - 2.08 (2n 2 h
236 - 251 (m I H, 273 - 281(m 1K, 297 10206 (s 1H, 3.00-

3. 20 4 3.60 - 3.68 (m 1 | ,421- .27 |
H), 4(216 45073 (m 21-1), 5.(216 54‘9’5';5“’1-%14)% (515 - 7.23 (m 2 H) (7.m55

\ Cl

"H NMR (400 MHz, MeOD) & ppm 0.79 (s, 9 H), 1.46-1.70(m, 2 H), 1.73 -
1.85 (m, 1 H), 1.90 - 2.08 (m, 2 H), 2.36 - 2.51 (m, 1 H), 2.73 - 2.81 (m, 1 H), 2.97-
10 2.06 (s, 1 H), 3.09 - 3.20 (m, 4 H), 3.60 - 3.68 (m, 1 H), 3.95- 4.08 (5, 1 H), 4.21 -
4.27 (m, 1 H), 4.66- 4.73 (m, 2 H), 5.46 - 5.54 (m, 1 H), 7.15 - 7.23 {m, 2 H), 7.55 -
7.62 (m, 2 H), 7.79 (d, /=15.86 Hz, 1 H), 8.23 (s, 1 H); Mass spec. 608.26 (MH"),
Calc. for C3;H3sCLN;O; 607.21.

15 EXAMPLE 118

'"H NMR (400 MHz, MeOD) & ppm 0.80 (s, 9 H), 1.46- 1.56 (m, 1 H), 1.57-
1.74 (m, 1H), 1.80-2.08 (m, 2H), 2.35-2.50 (m, 1 H), 2.69- 2.80 (m, 1 H), 2.89- 3.04
20 (m, 1 H), 3.09 - 3.20 (m, 4 H), 3.63 (dd, J=19.14, 13.85 Hz, 1 H), 3.95- 4.07 (m, 1
H), 4.20- 4.32 (m, 1 H), 4.60 - 4.72 (m, 3 H), 5.47 (d, J=19.14 Hz, | H), 6.88 - 6.96
(m, 1 H), 7.12 (t, /=8.94 Hz, 1 H), 7.22 (5, 1 H), 7.39 - 7.47 (m, 1 H), 7.88 (d,



7.62 (m 2 H, 7.79 (d,.ft15.86 Hz, 1 H), 8.23 (s, 1 H; Mass spec. 608. 26
(MH), Caic. for C32H35C12N503 607.21. 15 EXAMPLE 118 C O N+ 01/ 1
N'H NVR (400 MHz, MeOD) 6 ppm0.80 (s, 9 H), 1.46- 1.56 (m 1 H), 1.57-
1.74 (m 1H), 1.80-2.08 (m 2H), 2.35-2.50 (m | H), 2.69- 2.80 (m | H),
2.89- 3.04 20(m I H, 3.09 - 3.20 (m 4 H), 3.63 (dd, J=19.14, 13.85 Hz,
| H), 3.95- 4.07 (m | H), 4.20- 4.32 (m 1 H, 4.60 - 4.72 (m 3 H), 5.47
(d,.Th 19.14 Hz, 1 H), 6.88 - 6.96 (m 1240 7.12 (t, J=8.94 Hz, | H),
7.22 (s, 1 H, 7.39 - 7.47 (m 1 H), 7.88 (d, 240 .P-21.66 Hz,.1 H), 8.23
(s, 1 H; Mss , r TR0 MPLE
130 o i VReS 7ErRes MRS 2 1My sepisoR AL ,%0|\7e )%ﬁgﬁﬁqﬁ 79
(s, 9 H, 1.455918 (m 2 H), 1.70- 1.83 (m 1 H), 1.90-2.07 (m 2 H, 2.38
- 250 (m I H, 2.69- 2.80(m 1 H, 2.92- 3.18 (m 4 H), 3.60 - 3.69 (m
1 H, 3.95- 4.07 (m 1 H, 4.18-4.32(m | H), 4.56 10 4.69 (m 3 H),
5.43-5.58 (m 1 H), 6.41 (s, | H), 7.ERAMPLEIlI®), 7.64-7.70 (m 1 H),
7.80-7.84(m1H), 8.23 (s, 1 H); Mss spec. 593.25 (W), Calc. for
C31H34C1FN603 c

0]

\

N
2 N
. ) F
'"H NMR (400 MHz, MeOD) & ppm 0.79 (s, 9 H), 1.45-1.66 (m, 2 H), 1.70-
1.83 (m, 1 H), 1.90-2.07 (m, 2 H), 2.38 - 2.50 (m, 1 H), 2.69 - 2.80 (m, 1 H), 2.92-
3.18 (m, 4 H), 3.60 - 3.69 (m, 1 H), 3.95- 4.07 (m,' 1 H), 4.18-4.32(m, 1 H}, 4.56-
10 4.69 (ni, 3 H), 5.43-5.58 (m, 1 H), 6.41 (s, 1 H), 7.23 (5, 1 B), 7.64-7.70 (m, 1 H),

7.80-7.84(m,1H), 8.23 (s, 1 H); Mass spec. 593.25 (MH"), Calc. for Ca;H34CIFNgO;
592.24, '

EXAMPLE 120

Cl

3%

'"H NMR (400 MHz, MeOD) § ppm 0.79 (s, 9 H), 1.45-1.68 (m, 2 H), 1.71-
1.82 (m, 1 H), 1.90-2.07 (m, 2 H), 2.37 - 2.49 (m, 1 H), 2.68 - 2.79 (m, 1 H), 2.92-
3.18 {m, 4 H), 3.59 - 3.68 (m, 1 H), 3.94- 4.06 (m, 1 H), 4.17-4.30(m, 1 H), 4.55-
20 4.68(m, 3 H), 5.43-5.58 (m, 1 H) 6.95 - 7.04 (m, 2 H) 7.22 (s, | H) 7.61 - 7.68 (m, 1
H) 7.75 (d, /=14.60 Hz, 1 H) 8.23 (5, 1 H); Mass spec. 592.28 (MH"), Calc. for
CazHisCIFNsO; 592.24. '

15



592.24. EXAMPLE 120 C N N- ONN J~-1 O 15 F ~H NMR (400 Miz, MeOD) S
ppm0.79 (s, 9 H), 1.45-1.68 (m 2 H), 1.71- 1.82 (m 1 H), 1.90-2.07 (m 2
H, 2.37 - 2249 (m 1 H, 2.68- 2.79 (m | H, 2.92- 3.18 (m 4 H), 3.59 -
3.68 (m 1 H), 3.94- 4.06 (m 1 H), 4.17-4.30(m | H), 4.55 20 4.68 (m 3

H, 5.43-5.58 (m 1 H 6.95 - 7.04 (m 2 H 7.22 (s, 1 H 7.61 - 7.68 (m
H 7.75 (d, J 14.60 Hz, 1 H 8.23 (s, 1 ; Mass spec. 592.28 (MH), Calc.
for C32H35CI FN503 592.24. 241 CLAIMS Iclaim 5 1. A conpound of
Formulal R3 RZNNn R6 R' xi N O Rs'I wherein: 10 R is Cl.6alkyl,
C2- 6al kenyl, C3-7cycloal kyl, CS-7cycloabkgpyk, C _6(C3acycl oal kyl)al kyl,
Cl_6hal oal kyl, Cl1-6(Cl-6al koxy)al kyl, CL-6(Ar")al kyl,

We claim;
5 1. A compound of Formula I
RS
Rl R
{
n
N Y-, -R®
Rl }Wﬁx/ \';l
o} RS
I
wherein:

10
R'is Cisalkyl, Cs galkenyl, Csscycloalkyl, Csscycloalkenyl,
Ci-6(Ciacycloalkyl)alkyl, C,ghaloalkyl, C,¢(C,¢alkoxy)alkyl, CHs(Ar')alky],
C1.s(NR'R®alkyt, N-(®*)-pyrrolidinyl or N-(R®)-piperidinyl;

15 . R?is hydrogen, halo, hydroxy, C,.calkyl, Cs.alkenyl, benzyloxy, or NR'RS;
RYis hydrogen; hydroxy, halo, Cmalkyl, or Cy¢alkenyl;
or R? and R® taken together are CHNNR®
20
R* is hydrogen, halo or C,.alkyl, or Cz.¢alkenyl,;
R’is hydrogen or C, ¢alkyl;
0 o]

NH
= “NH
0 }
Oy HULX X

25 RS is hydrogen, C,.alkyl, = 7 ,0r H O,



C .6(NR7R)al kyl, N-(R -pyrrolidinyl or NN(R9)-piperidinyl; 15 R2 is

hydr ogen, hal o, hydroxy, Cl.bal kyl, C2-bal kenyl, benzyl oxy, or NR7R8; R3

i s hydrogen, hydroxy, halo, G -6alkyl, or CZ bal kenyl; or R2 and R3 taken
together are CHNNR5; 20 R is hydrogen, halo or Cl.6al kyl, or C2-6al kenyl, ;
RS is hydrogen or C4alkyl; NHO NOJ L NH H 25 R6 is hydrogen,
Cl-6alkyl, H, or 0 242 ~r \N & NAN O AN* NNH NH Il N, or NR5R6 taken
together is ~Z2R10 nr2 , 100 1 ANOAN H# NANONHNH NH\ OR7 is
hydrogen or Cl.balkyl; 5 R8 is hydrogen or Cl_6al kyl; or NR7Rs taken
together is selected fromthe group consisging of pyrrolidinyl,

pi peridi nyl, N (R9)-piperazinyl, norpholi n{‘lN ng HH oforphol pnyl; 10 R9 is
hydr ogen, Cl.6al kyl, C 1 -6al kyl carbonyl, or\C] oxycgarb |; R1O is
phenyl, naphthyl, pyridinyl, pyr v’:c“ N oxi de Agunmol i ny4~"\ quamol i nyl

N- oxi de, isoquinolinyl, or isoqui inyl N oX , and is sﬁb‘{ti tuted with
0-2 substi tuentos}mSRgﬁkagb érrupmt WHup consf sting of hal ;?,

Cl. 6al kyl , ' C1- 6ha| oal kyl , C 6al koxy,

NH NH

R’ is hydrogen or Csalkyl;
5
R® is hydrogen or Cy.¢alkyl; or
NR'R® taken together is selected from the group consisting of pyrrolidinyl,
piperidinyl, N-(Rg)-piperazinyl, morpholinyl, and thiomorpholinyl;
10 '

R®is hydrogen, C, galkyl, C,¢alkylcarbonyl, or C;_salkoxycarbonyl;

R" is phenyl, naphthyl, pyridinyl, pyridinyl N-oxide, quinolinyf, quinolinyl N-oxide,
isoquinotinyl, or isoquiholinyl N-oxide, and is substituted with 0-2 substituents

15  selected from the group consisting of halo, C,salkyl, C;¢haloatkyl, C;salkoxy,
hydroxy, and phenyl;

or R' is selected from the group consisting of



hydr oxy, and phenyl; or R10 is selected fromthe group consisting of 243
0'1 0 00l O O ANANH ANANH "'- .N'" "NHAN AN ~N~-N R" R" R" Rt R' Rn
RR R RR R ,rr O000O0 NHNHNH{ I NH INNINS R, Rt Rt Rt R" R’
R Rt Rt R" ,r O~r O00O0 r I NHFI NH'NH "NHNH ~\MN NI\ NN N I
] INI~~IN tt "R RR Rt R RI1 R" Rt R, RI1 R'"" 0 10ul® 0O f /\ J 02
p2 r~NrN/ NHNH 1~-N S¥%H S~-NH \ I\\ I\ 00l NR1 Rt R R Rl'" RR R1
1111 R, R\ NR' RI1 | 02 02 02 02 X S M$3~-NH NH I S-NHO O I\ I\ | N
"NHN~ Rttt 11Rn twJ" t~N t p/ TN 5 RRRRRRAre Are

]
;UL.:':

NH ;‘:. N
Hr% Y % @n )
WX J |J
, Rﬂ
(8] C (9] 0]

Rl RY R1

each R' is independently hydrogen, halo, Cigalkyl, C,ghaloalkyl, or Cy.¢alkoxy;

10 Ar'is phenyl, naphthyl, pyridinyl, or imidazolyl, and is substituted with 0-2
substituents selected from the group consisting of halo, C,alkyl, and C,_ghaloalkyl;



ONNHO9 0 N Ar2 , and Are each Rl11l is independently hydrogen, halo,

Cl. sal kyl, C, 4hal oal kyl, or C,.bal koxy; 10 Art is phenyl, naphthyl,
pyridinyl, or imdazolyl, and is substituted with 0-2 substituents
selected fromthe group consisting of halo, C -salkyl, and C, -6hal oal kyl ;
244 Are is phenyl, naphthyl, or pyridinyl, and is substituted with 0-2
substituents sel ected fronlthe group consisting of halo, C-6alkyl, and
Cl. 6hal oal kyl ; X-Y is am nocar bonyl, oxyé@ﬁbonyl met hyl enecar bonyl ,

ethylene, or 5 anino(cyano)ininonethyl Zis Nor CH and nisOorl; 10 or

a phar maceutl C@JHM pﬁefﬁ@% £, @dﬁx@l aediéah&nmammio-z sdbstiuenierieg of
Formul a 11 "N X where 20 R is Cl.6al kyl,

C2. 6al kenyl , c@gmdy@g@ap Rws;su@sgﬁwwbaalkﬂnwd,Cwbill?qdbdzs-| cycl oal kyl ) al kyl ,
Ci _bhal oal kyl, C1.6(G .6al koxy)allcyl, G _6(Ar')alkyl, CL. 6(NR7Rs)alkyl,
N-(R)-pyrroli d| nyl or N-(R9)-piperidi nyI

X-Y is aminocarbonyl, oxycarbonyl, meﬂ1ylenecarb0nyl ethylene, or

5 ~ amino(cyano)iminomethyl;

ZisN or CH; and
nisQorl;
10 .
or a pharmaceutically acceptable salt or solvate thereof.
2. A compound of Formula II
15
I
where

20
' R' is C,alkyl, Ca.salkenyl, C;scycloalkyl, Cs scycloaikenyl,
Cy.6(Cascycloalkyl)alkyl, C,ghaloalkyl, Ci4(Cy.salkoxy)alkyl, C|.5(Ar‘)alkyl,
C1s(NR'Ralkyl, N-(R%)-pyrrolidinyl or N-(R®)-piperidiny};

25 Rtis hydrogen, halo or Cgalkyl, or C; salkenyl;

R’is hydrogen or C.salkyl;



25 R4 is hydrogen, halo or G _6alkyl, or C2. 6a|keny| R5 is hydrogen or C
1l.6alkyl; 245 0 O~p ; NNH N R6 is hydrogen, O__6a|ky|, H, or Ho' p
AN NWO "N ANt ~1 NH NH \ or{NRSR6 taken together is R70, , "NH-NNo Ap N
ONHNHN\N. I\ pI \ NH N or 5 R7 is hydrogen or Cl 6alkyl; Rs is
hydrogen or Cl.6al kyl; or 10 NR7Rs taken together is selected fromthe
group consisting of pyrrolidinyl, piperidinyl, N (R9)-piperazinyl,

mor phol i nyl, and thi onorpholinyl; RO is 8rogen, C1 al kyl,

G - 6al kyl carbonyl, or Cl_6al koxycarbonyl; 15 R10 is phenyl, naphthyl,
pyridinyl, pyridinyl N-oxide, quinoligyl, qui nol i nyl N-exide,

I soqui nolinyl, or isoquinolinyl N-oxidey—# RSt
substituents selected fromthe r ' 1. 6a|ky|

Cl. 6hal oal kyl 6al koxy Fay L ant yl = Sefof d E sel ect ed
fromthe groupR05H§a§EF l lk% ;or

N\(O 0
J'LN/\l NH NH
5p6 . I\/Z~ 10
or NR'R” taken together is R™, » s
‘i‘n Ho "{"N ‘ "iN 9 A o
NH NH NOH(
- \(NH
N'--.
: ) , ,or A2 .

R’ is hydrogen or Cy_salkyl;
R? is hydrogen or Cy.alkyl; or

10 NR'R® taken together is selected from the group consisting of pyrrolidinyl,
piperidinyl, N-(R*)-piperazinyl, morpholiny}, and thiomorpholinyl;

R’ is hydrogen, Cy.galkyl, C,salkylcarbonyl, or C_salkoxycarbonyl;

15 R'is phenyl, naphthyl, pyridinyl, pyridiny! N-oxide, quinolinfl, quinolinyl N-oxide,
isoquinolinyl, or isoquinolinyl N-oxide, and is substituted with 0-2 substituents
selected from the group consisting of halo, Calky!, Ci.shaloalky], Cisalkoxy,

hydroxy, and phenyl;

.20 orR'"is selected from the group consisting of



246 AN O ANANO O O"™ NH"™ "NH"™" NHANANNIT VI \ I ~NII R++ R11 R++
Rt++ R++ RI1 RI1 Rl ,~+r OO O ,r OO NNHNH r NH' NH N\
R++ RI11 R++ R++ R" R++ R++ R++ R1I1' OO0 OO .0 | NH I NH 1-NH
NH NNNN ++ R++' NRR + R++ /v\ R++ R++ \ R++ R++ ~ R
++ OO0 0O0Os ~s s 0z NH N?NNHNH+-N'NHRI1R R1RI1 R
R11 R++ R11 R7+ R+~v R++ 0 1/ Oz Oz ,s 02 02. SSNH NH + . | NH + |
N\ > NHN-"'" 0+ 5 Rt+ R++280 ++ R++ R+ + R++ R++ R++ Ar2

R++ R’

I'N ++ KR
Al NH 7,

O(\
Are

\

Q
P A,
R
Y ,1 /«f\ /
R R11 R R11 R1‘I
» 3
o O O o} O
‘ "{N NH NH "‘I NH l NH
™ » ) ™ »
R“/ N\R" Rﬂ/ ﬁé\R" R‘H/ \;\R" Rﬂ/ N\R" R“/ v\R"

0 o 0o o -0
"“ l NH I NH ":‘ [ NH lai‘t/“\NH "{‘ll)LNH
N N N

| Y ] = ﬁ I e i S
/“KJ NS /X /\’X’l AN

r"" RM r" R g1t RY Rt RY" R?
» Hd

each R'! is independently hydrogen, halo, C galkyl, C.ghaloalkyl, or C; calkoxy;

10 Ar'is phenyl, naphthyl, pyridinyl, or imidazolyi, and is substituted with 0-2
substituents selected from the group consisting of halo, C,salkyl, and C,.shaloalkyl;

I XNN

R++ R
R1
"'NH O



ree. . ONN O Are, and Arz ; each R is independently hydrogen,
hal o, Cr_6al kyl, C .6hal oal kyl, or C+-6al koxy; 10 Arr is phenyl, naphthyl,
pyridinyl, or imdazolyl, and is substituted with 0-2 substituents
selected fromthe group consisting of halo, C, _6al kyl, and Cr.6hal oal kyl ;
247 Arz is phenyl, naphthyl, or pyridinyl, and is substituted with 0-2
substituents selected fromthe group consisting of halo, Cl.6alkyl, and
Cl4hal oal kyl ; X-Y is ami nocarbonyl, oxyc@#bonyl, nethyl enecarbonyl,

ethyl ene, or 5 am no(cyano)ininonmethyl; Zis Nor CH and the carbon

bearing the ash??f%ﬁ yF ngﬂr)]ar n’hcy}ﬁ a @%h&ﬂﬁﬁé&%@-ﬁs‘xﬁs@lt&eﬁ%seleﬂeﬂ

configuration,; acceptabl e salt or solvate
thereof. 3. A &Qﬁﬁbﬂmunpﬂf@isanmﬂlﬂméhaaikil*lea!d&lbbﬁlﬁiﬂ'éﬂr| ng the asterisk is
of the (S) configuration. 15 4. A conpound of claim1l or 2 where R4 is
chloro, fluoro, or nmethyl. 5. A conpound of claiml or 2 }}w~ here NR-R6
t aken t oget her Xi¥ ifanzi@iapbon@l) oSycartboophpethyinedfartongl, eth¥lens, o2 wher e NR5R6

t aken togetglerammo(cyanNS)lmmol\Qetgle ONNDO

Zis N or CH; and

the carbon bearing the asterisk is either the (S) configuration or the (R) configuration;

10
or a pharmaceutically acceptable salt or solvate thereof.
3 A compound of claim 2 where the carbon bearing the asterisk is of the (5)
configuration.
15
4. A compound of claim 1 or 2 where R* is chloro, fluoro, or methyl.
5. A compound of claim 1 or 2 where NR’R® taken together is
é“ \N/\‘
k/ 4 ‘Riﬂ
20

6. A compound of claim 1 or 2 where NRR® taken together is



\ NHNH\ NH\ / Nzf2 T NNO NHNH O, or 248 7. A conpound of claim1
or 2 where R1 is selected fromthe group consisting of 00 ,s 0 O,s O AN
}'" "NH ANANH FAN} 1" "NH AN AN R' RI11 R1 R g RI1 XNX | Q R++ R11 R11 R11 R
OO0OOO ANNHNHNHNH NR~/NIN- Rg1l RI1Rf R1Rf RI1 RR" R11
RL1 00 OO,ss ONHNHNH" NHNH NI\ ry NNry' ,JJ 5 R R11 R11 R11
Rig

\

R11 R1I1 R11 Rg Rat O0 0 O1f As s 020 "‘NNHr NHeN-NHNH \ \
00N 248

—

7. A compound of claim 1 or 2 where R'° is selected from the group consisting

o 0
J\ Ay "’S\N

&L,
k@ l\(kJ Kh AR,

W b #X
, RN R R R“ RrH R"

R11 R

10 8. A compound of claim 1 or 2 where R" is hydrogen, chloro, flucro, or methyl.

9. A compound of claim 1 or 2 where Z is CH.



CoERE e

Rl11 Rf RlI1 R1 - R11 R11 R11 | R11 R11 R11 R* 0z 02 02 02 S~NH S~NH S~NH"
, SNHO O\ \' I ~ry "_.NHNRR RRI1 RR~RA2 AAe >>e e e ONHI
ON Ar2 , and Are 10 8. A conpound of claiml1l or 2 where R' is hydrogen,
chloro, fluoro, or nethyl. 9. A conpound of claiml or 2 where Z is CH
249 10. A compound of claiml1l where nis 1. 11. A conposition conprising a
conpound of claiml and a pharmaceutically acceptable adjuvant, carrier,

or diluent. 12. A conposition conprising z9conpound of claim2 and a
pharmaceutically acceptable adjuvant, carrier, or diluent.

10. A compound of claim 1 where n is 1.

11. A composition comprising a compound of claim 1 and a pharmaceutically

acceptable adjuvant, carrier, or diluent.

12. A composition comprising a compound of claim 2 and a pharmaceutically

acceptable adjuvant, carrier, or diluent.



