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cholesterol is a significant risk factor for developing atherosclerosis and associated
coronary artery disease in humans. Indeed, several studies on lipoprotein profiles of CHD
patients have shown that about 50% of the CHD patients have cholesterol levels that are
considered to be in the normal range (<200 mg/dl). Furthermore, these studies found low
HDL cholesterol in about 40% of the normo-cholesterolemic CHD patients as compared
to the general population reported in the National Health and Nutrition Examination
Survey. Since low levels of HDL cholesterol increase the risk of atherosclerosis, methods
for elevating plasma HDL cholesterol would be therapeutically beneficial for the
treatment of cardiovascular disease including, but not limited to, atherosclerosis, CHD,
stroke, and peripheral vascular disease.

Cholesterol ester transfer protein (CETP) is a 74 KD glycoprotein that facilitates
the exchange of cholesterol esters in HDL for triglycerides in triglyceride-rich
lipoproteins (A. R. Tall et. al., (1999) 1999 George Lyman Duss Memorial Lecture: Lipid
transfer proteins, HDL metabolism and atherogenesis. Arterio. Thromb. Vasc. Biol.

20:1185-1188.). The net result of CETP activity is a lowering of HDL cholesterol and an
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Antibodies either directly injected into the plasma or generated through vaccine
injection can effectively inhibit CETP activity in hamsters and rabbits resulting in
elevated HDL cholesterol (C. W. Rittershaus, (1999) Vaccine-induced antibodies inhibit
CETP activity in vivo and reduce aortic lesions in a rabbit model of atherosclerosis.
Furthermore, antibody neutralization of CETP in rabbits has been shown to be anti-
atherogenic (Arterio. Thromb. Vasc, Biol. 20, 2106-2112;G.F.Evans et. al., (1994)
Inhibition of cholesteryl ester transfer protein in normocholesterolemic and
hypercholesterolemic hamsters: effects on HDL subspecies, quantity, and apolipoprotein
distribution. J. Lipid Research. 35, 1634-1645). However, antibody and/or vaccine
therapy is not currently a viable option for the treatment of large populations of patients in
need of treatment for dyslipidemia and resultant or associated disease state

manifestations.
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sulfonate, p-hydroxymercuribenzoate and ethyl mercurithiosalicylate inhibit CETP.
Connolly et al. (Biochem. Biophys. Res. Comm. 223, 42-47 (1996)) describe other
cysteine modification reagents as CETP inhibitors. Xia et al. Describe 1,3,5-triazines as
CETP inhibitors (Bioorg. Med. Chem. Lett., 6, 919-22 (1996)). Bisgaier et al. (Lipids, 29,
811-8 (1994) describe 4-phenyl-5-tridecyl-4H-1,2,4-triazole-thiol as a CETP inhibitor.
Oomura et al. Disclose non-peptidic tetracyclic and hexacyclic phenols as CETP
inhibitors in Japanese Patent Application No. 10287662.

United States Patent No. 6,586,448 B1 describes 4-caboxamino-2-substituted-

1,2,3,4-tetrahydroquinolines of formula I
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Wherein R' and R? each is optionally halogenated C, ¢ alkyl, etc.; and R3, R* and R’ each
is a hydrogen, halogeno, etc., provided that R® and R* may form an optionally substituted
homocycle or heterocycle in cooperation with the carbon atoms bonded thereto; A is —
N (R7) (RB), etc.; ring B is aryl or a heterocyclic residue; R®is hydrogen, halogeno, nitro,
Ci.6 alkyl, etc.; and n is an integer of 1 to 3); a prodrug of the compound; or a
pharmaceutically acceptable salt of either.

European Patent Application No. 818448 by Schmidt et al. describes

tetrahydroquinoline derivatives as cholesteryl ester transfer protein inhibitors. European
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wherein

nis0, 1, 2, or 3;

mis0,1,2,or3;

pislor2;

qis0,1,2,0r3;

Y is a bond, C=0, or S(O),; wherein tis 0, 1, or 2;

R' is selected from a group consisting of hydroxy, C;-Cs alkyl, aryl, C,-Cg alkenyl, C;-Cs
haloalkyl, C,-Cg alkylheterocyclic, C3-Cg cycloalkyl, C,-Cg alkylcycloalkyl; Ci-Ce
alkylaryl, heterocyclyl, C,-Cs alkylalcohol, C;-C¢ alkoxy, aryloxy, -OC,-Cs alkenyl, -OC;-
Cs haloalkyl, -OC,-Cs alkylheterocyclic, -OC;3-Cg cycloalkyl, -OC,-Cs alkylcycloalkyl, -
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R’ is hydrogen;

R* is a group represented by the formula -NR’R'?,

R’ is selected from a group consisting of hydrogen, hydroxy, halogen, C;-Cs haloalkyl,
C;-Cg cycloalkyl, C-Cg alkylaryl, C;-C¢ alkylheterocyclic, aryl, heterocyclic, cyano, nitro,
C,-Cs alkyl, C,-Cs alkenyl C;-Cg alkoxy, aryloxy, -OC,-Cg¢ alkenyl, -OC,-Cs haloalkyl, -
Co-Cs alkyINR'R®, Co-Cg alkylCOR’, Co-Cg alkylCO,R’, Co-Cs alkyICONR'R?,
CONR’SO,R?, NR’SO;R®, NR'COR®, N=CR’R®, OCONR'R?, S(O)tR7 SO,NR'R?, C;-
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-OC,;-Cs alkylheterocyclic, and -OC;-Cg alkylaryl wherein each of the alkyl, cycloalkyl,
aryl and heterocyclic groups is optionally substituted by oxo, alkyloxy, aryloxy; and
wherein any two R® groups may combine to form an optionally substituted 5-7 member
carbocyclic or heterocyclic, saturated or unsaturated ring fused with the A- ring to which
they are attached;

R®is independently selected from a group consisting of hydrogen, C;-Cs alkyl, C>-Cs
alkenyl, hydroxy, COR’, C,-Cs alkoxy, aryloxy, -OC,-Cg alkenyl, -OC,-Cs haloalkyl, C,-
Cs alkyINR''R'?, C3-Cy cycloalkyl, heterocyclic, aryl, and C;-Cs alkylcycloalkyl;

each R’ is independently selected from a group consisting of hydrogen, C;-Cs alkyl, C,-Cg
alkenyl, C,-Cg alkynyl, -O C;-Cs alkyl, C,;-Cg¢ haloalkyl, -O-aryl, -OC3-Cg cycloalkyl, -O-
heterocyclic, -NR''R'"?, -C,-C; alkylcycloalkyl, -OC,-Cg alkylcycloalkyl, -OC;-Cs
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alkylalcohol;

R'' and R'? are independently selected from a group consisting of hydrogen, C;-Cg alkyl,
C,-Cg alkenyl, C3-C;s cycloalkyl, heterocyclic, aryl, C;-Cg alkylaryl, wherein each aryl
cycloalkyl and heterocyclic group is optionally substituted with 1-3 groups independently
selected from halogen, C,-Cs alkylheterocyclic, and C,-Cg haloalkyl, or R'' and R"?

combine to form a nitrogen containing heterocyclic ring which may have 0, 1, or 2
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The present invention provides a method for treating and/or preventing diseases
related to abnormal CETP activity comprising administering a compound of formula I,
pharmaceutically acceptable salt, solvate, enantiomer, racemate diastereomer, mixture of
diastereomers, or prodrug thereof, to a patient in need thereof.

The present invention provides a method of raising the ratio of plasma HDL-
cholesterol to plasma LDL-cholesterol in a mammal comprising administering a
therapeutically effective dose of a compound of formula I, pharmaceutically acceptable
salt, solvate, enantiomer, racemate, diastereomer, mixture of diastereomers, or prodrug
thereof, to a patient in need thereof.

The present invention provides a method of raising the level of plasma HDL-

cholesterol in a mammal comprising administering a therapeutically effective dose of a
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thereof, conprising adm niStering a conpound
comprising admmlstermg an effective dose of a compound of formula I pharmaceutically
acceptable salt, solvate, enantiomer, racemate, diastereomer, mixture of diastereomers, or
prodrug thereof, to a patient in need thereof.
The present invention also provides a combination therapy involving a compound
of formula I and one or more other cardio protective agents such as for example, statins,

leptin, and/or other LXR, CETP, ABC A1 or lipid regulating agents useful for the

treatment and/or prevention of atherosclerosis.

DETAILED DESCRIPTION OF THE INVENTION
The current invention provides novel compounds of formula I useful in
modulating CETP activity.
The term “modulation” would include, but not be limited to, up-regulation, down-
regulation, inhibition, agonism, antagonism of the CETP receptor as appropriate to
achieve HDL raising, or LDL lowering and the resulting biological sequelae from such

intervention.
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The term "treatment” bears its usual meaning which includes prohibiting,
inhibiting, ameliorating, halting, restraining, slowing or reversing the progression, or
reducing the severity of a pathological symptom related to or resultant from the
modulation of CETP activity, especially as related to raising plasma levels of HDL, or
lowering LDL-cholesterol levels or raising the HDL/LDL ratio or controlling
atherosclerosis, hyperlipidemia and/or hypercholesterolemia.

Generally, one of skill in the art is aware that valency must be conserved
(complete) for all stable molecules. Therefore, the necessary implication that hydrogen
atoms are necessary and available to complete valency in all structures including formula
I unless expressly indicated otherwise, is imputed to the general knowledge of one of skill
in the art.

General chemical terms used in the description of compounds herein described

bear their usual meanings. For example, the term "C,_ alkyl," or “(Ci-Ce)alkyl” or “C;-

Cs alkyl” refers to a straight or branched aliphatic chain of 1 to 6 carbon atoms including
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The term “optionally substituted” as used herein unless otherwise specified means
that the subject group may be substituted with one or more fragments or groups selected
from C;-Cs alkyl, C;-Cs alkoxy, hydroxy, COR’, -COOR’, Cy-Cs alkyINR’R®, nitro, oxo,
chloro, fluoro, bromo, cyano, C3-Cs cycloalkyl, C,-Cq alkylcycloalkyl, C;-Cg haloalkyl,
C,-Cs haloalkoxyalkyl, heterocyclic, and Cy-Cg alkylheterocyclic.

The term “aryl” refers to a substituted or unsubstituted aromatic or heteroaromatic
carbocyclic or heterocyclic radical selected from the group consisting of 2-furyl, 3-furyl,
2-thienyl 3- thienyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, phenyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, 1-naphthyl, 2-naphthyl, 2-benzofuryl, 3-benzofuryl, 4-benzofuryl, 5-benzofuryl,
6-benzofuryl, 7-benzofuryl, 2-benzothieny, 3-benzothienyl, 4-benzothienyl, 5-
benzothienyl, 6-benzothienyl, 7-benzothienyl, 1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-
indolyl, 6-indolyl and 7-indolyl. As used herein the term aryl also encompasses the
benzyl group.

The term “C3-Cg cycloalkyl” or similar terms refer to a saturated carbocyclic ring

having from 3 to 8 carbon atoms.
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active, in vivo. Derivatives of the compounds of this invention have activity in both their
acid and base derivative forms, but the acid derivative form often offers advantages of
solubility, tissue compatibility, or delayed release in a mammalian organism (see,

Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985). Prodrugs

include acid derivatives, such as, esters prepared by reaction of the parent acidic
compound with a suitable alcohol, or amides prepared by reaction of the parent acid
compound with a suitable amine. Simple aliphatic esters (e.g., methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl) or aromatic esters derived from acidic groups
pendent on the compounds of this invention are preferred prodrugs. Other preferred esters
include morpholinoethyloxy, diethylglycolamide and diethylaminocarbonylmethoxy. In
some cases it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl
esters or ((alkoxycarbonyl)oxy)alkyl esters.

As used herein, the term “protecting group” refers to a group useful for masking

reactive sites in a molecule to enhance the reactivity of another group or allow reaction at
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Included within the definition of pharmaceutically acceptable salts are the

relatively non-toxic, inorganic and organic base or acid addition salts of compounds of the
present invention. Base addition salts include for example, ammonium, quaternary
ammonium, and amine cations, derived from nitrogenous bases of sufficient basicity to
form salts with the compounds of this invention (see, for example, S. M. Berge, et al.,
“Pharmaceutical Salts,” J. Phar. Sci., 66: 1-19 (1977)). Moreover, the basic group(s) of
the compound of the invention may be reacted with suitable organic or inorganic acids to
form salts such as acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, hydrobromide, camsylate, carbonate, clavulanate, citrate, chloride, edetate,
edisylate, estolate, esylate, fluoride, fumarate, gluceptate, gluconate, glutamate,
glycolylarsanilate, hexylresorcinate, hydrochloride, hydroxynaphthoate, hydroiodide,
isothionate, lactate, lactobionate, laureate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, palmitate,
pantothenate, phosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,

tannate, tartrate, tosylate, trifluoroacetate, trifluoromethane sulfonate, and valerate.
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aﬁlglsrﬁglq{t%%tecg@ %Cﬁiagea?%t%ﬁll%ﬁﬁ S,althet erocyclic, and C -C
al ky laheingyouay 6f the-invidh€ioh @& Musaitid by ffmRIST hy &ccur as any one of
substituted or unsubstituted aromatic or

it pputonal brierss semopbryishliisoragrs petegivoisY@Eiscall eldvhigh are objects of
. 0t Si i - .
BpERAP. ST Rapo Rl S B pFL O o o

cértexy ) andlthbs, mplgerist in Ghtipylly atyive f@npy Lildywise, 4hep yirel adypounds
e o BB i e S e S o s

isONREIB 2O of lthe & 8. TR ardr REEARD bEMixtures thereof, including
4- benzot hi enyl, 5- benzothienyl, 6-benzothienyl,

riceipenmottiviee asy/well as imixtotey lof eantinaietsydr cis3 andtaiisy isomers, are
4-ind I - .l ndol yl -1 ndol yl and 7-indol yl . :
ctubPRlean B, ArOiRds nBlf it o gypsen n
s@stitient drogp bshras ey aligakroyp. Arsush BohRfs dsewdlBas'thé afixtufes thereof
a saturated carbocyclic ring haviégg from3 to 8 carbon
c

aggyigiepdedio.beprdudegimtheciayepsione e PaHCyiareraRiFmer if desiied. it can
| . e . .

o e RSB NN TR 61 00 Bt cactions i

serngpassds thyt canpan shecdsymmetyceansdrk yiid are ylréalglréseined.

cl aal kyl ene, napht hyl, enyl a thel'k.él'gbeterm
A‘i%g}aély%lg)%?l@%’ster f(@f‘%& W?@f% .p’}lepalfela.. é{leép%iﬁ}g?til to mixtures of
tHeek@ESisdherd afd sibs€fuent IREBETREGN BRknbval @etho@arEdrakhMple, a racemic
unsat urated, or aromatic nono-cyclic or a benzofused
npKiggempy; be reacted with a single enantiomer of some other compound i.e. a chiral
resolving agent. This changes the racemic form into a mixture of stereoisomers and
diastereomers, because they have different melting points, different boiling points, and

different solubilities and can be separated by conventional means, such as crystallization.

Preferred Embodiments of The Invention
Preferred n, m, p,t and q ,
Preferably n is O, or 1. More preferably, n is 0.
Preferably m is O, or 1.
Preferably p is 1, or 2.
Preferably t is O, 1 or 2. More preferably tis 1 or 2
Preferably, q is O, 1 or 2. More preferably q is 1 or 2. Most preferably, q is 1.



ring containing 1-5 heteroatons selected fromN, S or
wherein said heterocycle is optionally substituted

w@toosastiecm or nitrogen aton(s) unless ot herw SBECT/US2004/030907

speci fied. Most preferred heterocyclic groups include

pyrolidinyl, piperidinyl, hexagoethyl enei nm no,

nor phol i no, benzt hi ophene, indolyl, quinolyl,

i soqui nol ylI , tetrazolyl, and pyridinyl. As a

ﬁgﬁﬁ%dRYy, the term "al kyl het erocyclic" or

"al kyl heterocycle” i;s understood to nean that the

al kylA gretamgd iRs gaoupadthestected fram theegrevipegnsising afianyleay, -OC;-Co

o) the L n8

hRRAiRY, 6 ARBI Elto?ﬁ( e C'J% phghudaask e PR vcloak R R,
—@Sl-@aﬂcyhgrbballtylmcw de, Cg) ﬁlkOXﬁnD@ (I6ra|lltylar§or auﬂat(ﬂl@xaﬁ
Fentafluoroethoxy trifluorpethoxy

kylhsteregygli¢ aMOy: prpf?érefl &3 Rhgjoup é‘FlR‘S}?Q%_{IP’@cﬁ:ﬂoq:ﬂ alkhlppn -Es alkoxy,
$i

r oar ugs” desc ri %@1@@5\?@@&? tMgStcpg%ggEﬁ%rQn R group

rd:maemed &yt ey alkmcty dnﬂe(iaﬂhlejdt)@hiaﬂlwlmr Gye€adyoloatkyl.| y

cl eavabl e groups and becone by sol vol ysis or under

‘physi ol ogi cal conditions the conpounds of the

PrdT¥@éd RON, which are pharmaceutically active, in vivo.

Derivatives of, the conpounds of this invention have

act i v prpferied (RG tamoups &g selestsiddrom thepgreed ernsistiag pikydregesshydroxy,

BRI BLRBFAR, FLECS A A i

OE;?L@aﬂEylfbyté@llgmng alliyl(NRjRﬁJ S)G&(S@zﬂléylatyndgm@cl s,

sign o rodr ug

eralia-osteye prpfeﬁraﬁ ony Rngﬂoua & afé?%fc‘ra@rhy\f}a%yv@s Cs alkyl, halo
G l@g‘hlﬁﬁhalﬁﬁtaﬁﬁ € Rfs%ﬂé‘)rx%’ik?y NI6@phdfeRe s ah ke gP@Uper@f)resented by
aci di ¢ conpound wth a“suitabl e al cohol, or "amd

hpdrogerr edlCh{s aléglct i on of the parent acid conpound MAth

a suitable amne. Sinple aliphatic esters (e.g.,

met hyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
PrefeiredrI Yyl ) or aromatic esters derived fromacidic

groups pendent on the conpounds of this invention are
Rorighydroged. pr odrugs. Other preferred esters include

nmor phol i noet hyl oxy, diethyl gl ycol am de and

di et hyl am nocar bonyl net hoxy. 1In



sonme cases it is desirable to prepare double ester
type prodrugs such as (acyl oxy) al kyl esters or
w@ ¢@bskawyear bonyl ) oxy) al kyl esters. As used heP@i/m$20051@30907
term "protecting group” refers to a group useful for
maski ng reactive sites in a.pgl ecule to enhance the
reactivity of another group or allow reaction at-13-
anot her desired site or sites foll ow ng which the
Pefepic@®‘i Ng group may be renoved. t Protecting groups

are usyally used tq protect or mask groups including
Pro{arTeAd. it itkierat K RO Thengspumrii RSB reisgsblpispessented by a

oSS LRI 0 27 1y

Synt hegje, 3rd editiomcrx eene, T. WEFWIts, P.G

Eds., John Wl ey and Spons, New York 999. As used
her ei he term"so e" is a for t he conpg
of tha i ention whe ) cryst g tals 0

compound ofCthe, |‘vent|oncﬁav- !
STO chionetric on- st oi chi onmetf\rige anount ofy\ t he
campolnd of forny%L_W and a ,sta@*thionmetric a R
non- st oi chi onetric anmount of a solvent. Typica

[ [ ude for exanpl wat er,
one and dine f or mam de.
~conpound of i nvention

nay be nred whi ch aﬁéﬁFw , e
an§%0r7nore physipetrigi cal |y sulltabl e than tle ﬁarent
co und. Represg#ntative pharn®ceutical » acoeptabl'e
salts, include but are not Iimted to, the alkali and
alkallnecegrth salts such-as lithium sodium

pot assi u cal ci um magngsi um al um num &hd the |ike
onveni ently ared fromth ree aC|d b

Salts

treati t acid in solutjon with a b
expogi ngM heCacid to §change cm Iud
wi't hi\n t,he defi ni tH+oh of phar euthpally acceptwbl CF
salg er t he 4}—9 , NP ’
(@] //S_ R7
o)
Preferred R’

R’ is preferably selected from a group consisting of hydrogen, hydroxy, C;-Cs alkyl, C»-
Cs alkenyl, halo, heterocylic, aryl, C;-C¢ haloalkyl, C,-Cg¢ alkoxy, aryloxy, -OC,-Cs
alkenyl, -OC,-Cs haloalkyl, -CH2NR7R8, -NH,, -CN, -COOH, benzyl, and NO;;

Preferred R

R® is at each occurrence independently selected preferably from a group consisting of
hydrogen, C,-Cg¢ alkyl, and C;-Cs alkoxy, C,-Cg cycloalkyl, C,-Cg alkylaryl, C,-Cg
alkylheterocyclic, and aryloxy.



relatively non-toxic, inorganic and organi c base or

acid addition salts of conpounds of the present
WO pwsnsizecn. Base addition salts include for exempis2004/030907

amoni um quat ernary ammoni um and am ne cati ons,

derived from nitrogenous basgg-of sufficient basicity

to formsalts with the conpounds of this invention

(see, for exanple, S. M Berge, et ai, "Pharnaceutica
pRdti& R’ Phar. Sci. 66: 1-19 (1977)). Mreover, the

basi c gyoup(s) of the conpound of the |nvent|on may be
Predereadely iniatgiowquselegtaddram gmgr@umornsmn@ ahtcCaelkys Cichc, alkenyl,

R GG MBRRERIG]. Sy SOERAES b A, Brerpeyelp and 1

Gaadﬂylhbtemydm OarGyydliayl eoc;@e bmeﬂyleocwca\ammsalt ®aryl Ci-Cs
chl oride, edetate, edisylate, ol a
ffwglpékylﬁ Plsteresaclic ansh gt éiéalgv@&@bq%léc Ve atyl or
e
P ey o B L S KPS IRy seected rom
Gléhtaﬂk}@,ﬂalﬂ(e andl 651Gthejoalkytt dbiro peetf@abllya&r satkectedditogathe group

cHBETE Lt P At hcaf e a1 G St #h e o

oxal ate, pal mtate, pantothenate, phosphate,
pol ygal acturonate, salicylate, stearate, subacetate,
f@ﬁdn%te, tannate, tartrate, tosylate,
§ Qac , i QL0 a _ '
PR R R A Biccld it OB AR ofte BECEES mgP Cary akenyl
Gliﬂéeilit)ilnyl phalylideteirdugclivy dhd) CH@Qulkgibeeaddyclid, nherein each aryl or
dr obrom de. sal t isulfate salt, the net
hg%{% ICcEraeR 1 ogap?alfyt%stﬁut% Ml B ﬂftdeamdan@mqlecwd from
d?ldﬁﬂlhrl "ﬂa?o ahﬁ‘@ Q%%ﬁfaﬁ(y@n@dc;rg ?réfélﬁﬁl@t R® ﬁ%l:fecte&‘from the group

conpound he invention as illustrated by fornula |
consjsting of Cmﬁs aley), @res dkenyl < ipBsalkylaryhland pbemyls,
stereochem cal isomers or regio-isoners, all of which
are objects of the invention. Certain conmpounds of the
P'rdf&:eéttk%n may possess one or nore chiral centers, and
t hus, exist in ogl}lcally active forns. leevvlse

f\/m»réf?nieﬁ bt SHPCOBNIAFISITR i8Isrlerpd Tiom the gEanpI copaisting of Ci-

LANP CLESIReX IS digyIRIE B, RE ] dikic ‘ia%ﬁ a@dcycloalkyl, phenyl
Ct%ra Si szorr%riﬁ% ror'ms6t o?yfﬂﬁe co‘J LP\'{CPQO % Shg & phenyl
hetsmopels, amrbICmOAallqylbeieltohmiEoOCHGacallkm ®@.-Cs alkenyl, OC;-Cg
alkylaryl, Oaryl, C;-Cs alkylcycloalkyl, Oheterocyclic, and OC;-Cealkylheterocyclic
wherein each aryl or heterocyclic group is optionally substituted with 1-3 groups

independently selected from C;-Cs alkyl, halo, and C;-C¢ haloalkyl.

Preferred R'° ,
R'"%is preferably the group optionally substituted aryl, alkylaryl, heterocyclic or
alkylheterocyclic. More preferred is an optionally substituted ary! or alkylaryl.



racem c m xtures as well as m xtures of enantioners or
cis- and trans- isoners, are contenplated by this
WO pwsnsizecn. Additional asymmetric carbon at onsPCEIS1964/030907
present in a substituent group such as an al kyl group.
Al'l such isomers as well as -i&e m xtures thereof are
intended to be included in the invention. If a
partlcular stereoi somer is desired, it can be prepared
PisferredtRi0asd REI | known in the art by using

PR FREA g AR il g R &
ci-esalked; CALY §lk2ﬁhgyleﬁldYC d@(,sa] Jmsiat@rb@ycﬂ@l »sﬁumh%aéma&ybgmup is

prepared by net t hat to mxtures of the
opioapknsubshitest wﬂdlétgsgmuedﬂpen@dw seleepd HpmkGoGmalkyl, halo, and
quﬁﬂﬁgﬁleor exanple, a racemc mxture may be reacted

Vngle enantioner of sone other conpound i.e. a

chiral resolving agent. This changes the racemc form

into a m xture of stereoisonmers and di ast ereoners,

bec afPecfemed compaungdiof therlayantieg it 2 sRMPRINA Selectad frogy bp group
C&@klh%gfp0|nts and different solubilities and can be

separated by conventional neans, such as
S-€AysylalBlS-iattiimorofe iy b bereg]) Emio odli- el wrarhethiple2,3,4,5-tetrahydro-

tion Preferr and q Preferably n is

|
b"d’%@ azep‘l%recaﬁl?oé‘fyg? ﬁﬂfl)}sof’ﬁgqy%e%er Preferably mis 0, or

54 3F§ steth@lbbbbn&th}& b@nz)ﬁl’)r m@thoﬁ’%&ﬁﬁfn@phﬁiﬁo]ﬂ&nﬁuorlmﬂ:ﬁhy?& 3,4,5-
preferably t referably, qgis 0, 1 or

tegahm éefpipﬂf]é?@@lmeyl qarb@,xmcmdzsomeml epeferably, q is

5-#3051-% - t?'h‘ﬁfn%rn{e‘?@l %%névtl)?fr}]lg{hgwc%%q%%l M%%z-t}@uér%kn%%y‘?‘i 3.4,5-

rou onsi
telfralh)mlad)-byﬂz,o[b]&épnﬁ bldpbylicl aonl deyyl esteﬁ; C

kI | kyl C -C al kyl I | kyl NR R -C
ngy}ylcéci glgﬂz yigRmegyl-b %Za r@%ﬁ’&f)o q%@fuw&?tﬂwh %ﬂri-tegﬁ’awdro-

ben%:[bjegepme 1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl! ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-bromo-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-bromo-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-7-bromo-2,3,4,5-tetrahydro-
benzo[bJ]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methoxy-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-trifluoromethyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-fluoro-7-trifluoromethyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,



al kyl heterocyclic. Mre preferred is an RL group
selected fromC -C al kyl, CpC al koxy, -OC -C

wa@bdoglozaryé , and - OC - C al kyl cycl oal kyl NR R8. MdGT/US2004/030907
preferred is an Rl group represented by C -C al koxy or
CpC al kyl cycl oal kyl, or cycld3i kyl. Preferred R2 A
preferred R2 groups is selected fromthe gr oup

consi st n of hydro hydr oxy, C hal oal kyl, C C
5 GARGY-(Ghis-triGuoaolyl hmyaeammokz@eamwl rifligromathyl-2.3.4.5-

IR RS o S e R i ¢ Nore

smAeétyr @e&ibisarlﬂﬁoﬁﬁlegfyd}b&ngrngﬁth}M JArdimethyH7-oifluorGmetByl-
aIk alo C -C alkyl halide and C -C al koxyal kyl .
t%ﬁﬁbf@?rb@azq[élaawnmlga@ensylrw@é@we 65{? ’hydr ogen

6- Ac%glqr f d tr1 EBﬁgﬁfﬂﬁge#&l)%hﬁ] @Xﬁﬂ%@ﬁeméﬁ3 4,5,6-tetrahydro-

erre I's t group - NR>9R1 Foup -
2]PI|FE&n®o[b}azpazleéércaﬂioyylncem@iar;epntopyﬂ dstera group sel ect ed

6]11[\8 r&}t—&% glré?_tH &%nplsé&}]%/&n%@nn%% tr%llzdorometthB 49}!5 -tetrahydro-
2H-benzo[b]azocine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-trifluoromethyl-3,4,5,6-tetrahydro-
2H-benzo[b]azocine-1-carboxylic acid isopropyl ester,
4-[Acetyl-(3,5-bis-triﬂuoromethyl-benzyl)-amino]-7-triﬂuoromethyl-2,3,4,5-tetrahydfo—
benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[bJazepine-1-carboxylic acid isopropyl ester, or a pharmaceutically acceptable salt,

solvate enantiomer or diastereomer or mixture thereof.

The geometric isomers associated with the asymmetric carbon atoms of
compounds of formula I are also within the scope of the current invention as useful for the

treatment of diseases related to CETP modulation.

Synthesis of Compounds of the Invention

Intermediates and compounds of the instant invention can be synthesized as
illustrated in the following schemes. Anthranilate intermediates of Formula 1 can be
chemically prepared, for example, by following the synthetic routes set forth in the
schemes below. However, the following discussion is not intended to be limiting to the
scope of the present invention in any way. The reagents and starting materials are readily
available commercially or by derivation from other available starting materials to one of
ordinary skill in the art. Other necessary reagents and starting materials may be made by
procedures which are selected from standard techniques of organic and heterocyclic

chemistry, techniques which are analogous to the syntheses of known structurally similar



CF, - NCF, CF, - \ //OPreferred R°5 is preferably

sel ected froma group consisting of hydrogen, hydroxy,
wa@bdoglo377@2- al kenyl, hal o, heterocylic, aryl, PCT/US2004/030907
hal oal kyl, al koxy, aryl oxy, alkenyl, -OC -C hal oal kyl,
-CH NR>rR8, -NH, -CN, -CO330-benzyl, and NO ;

Preferred R R6 is at each occurrence independently

sel ected preferably froma group consisting of

i grmegiipses, ar(qoi@ thé¢ Ripceduaesiespribed|ik theyprepatations hudkiapplesthelow,

C K r kletero c'c ryl oxy. =17-.

LR bRl Pl R IREREGbhlis nBmBidle it of o
cgroomlcca@ns h§drongisf a@&ﬁl@dohydarbcalyke wh,, an@RGbsey et agt¥lification.
CpC al kyl cycl oal kyl , cycl oal k phenyl, heterocyclic,

Inypddlitaon, oae REPidEaEt gl & the artog Yl ool appEcialf thatmany@ahmwwsaw
e%entgzopgtgéq rn¥elter1 g{(%pb&ar%y%b@fﬁéﬁyﬁé @Bllﬁ ercial. sup%hcr?] The R,

eterocyc C, heterocycl i erein
Ri: RIZ RB, IbaeRé,rR)@,yamd usedow dhip this segpion Goethe pu@uk&tf itlugtenting the

A ol B SRR FELSEEH Py
sjnﬁm%ﬁioﬁﬁrﬁs‘éo%é’ Qf’éhgelﬂl% K @mﬁ%‘ gfcﬁlk's 0¢dah tlﬁ Cg'eﬂtli Mcturgfor

- C al kenyl ary , phenyl erre
cPmpdwrds of f@mug h Ingmfpr @dnexstne ginfilap nvtnh@SQfooﬁpal Compounds
consi stin C -C al ken

(%ﬂn%gﬂu gil?iq}]% Hle\/ﬁn 10n) ??!ghgelrs(g%%?s are c%ﬁﬁt%laflve in s%ope and meaning
cainlsyrel €3 gxfoﬁpsl@dcupying\fsﬁﬂﬁm Postaeity a3d¢finéd for the generic structure of

compounds of formula L
Intermedaite compounds of formula 1 or 4 useful for preparing compounds of the

invention may be prepared as shown in Scheme 1.

Scheme 1
O
R1 _R3
DE:
R4
R2 l}l
RS
1
R1 R6 R5 R1 R6
’N\ ——
@[ + R4” H .R5
R2 F R2 N
: R4
2 3
4 R6=CN
1 R6 = CO,R3

According to Scheme 1, the nucleophilic aromatic substitution occurs by methods
known in the art, (Wells», K. M. et al. Tetrahedron Letters, 1996, 37(36), 6439-6442). The
appropriately substituted amine 1s dissolved in a suitable solvent, such as DMF or DMSO,
with a base, such as cesium carbonate, and the appropriately substituted fluoro benzoate
or benzonitrile (R6 = CN or CO;R3). The reaction proceeds at 0°C to elevated

temperatures in anywhere from ten minutes to several days depending on the stability of



het erocyclic group is optionally substituted with 1-3

groups i ndependently selected from C]-C al kyl, hal o,
w@ewsa377® hal oal kyl . More preferably, R is sel BCT/E82004/030907

fromthe group consisting OC|-C alkyl, C -C al kenyl,

CpC al kyl aryl, and phenyl. PRéferred RO A preferred RO

is the group CCR? wherein R7 is selected fromthe

group consisting of Cp C alkyl, C -C al kenyl, %
thg|siayting ppaterigls CThp p;ngymf@gpktyre 4 Ree@)or ge(m@ﬁ O,R3) can then

oS PERer o PLEARY s QSR RLPNEL frn R
mathogd$ oynebqaiaklwatloﬁeehmqmwommnlﬁﬂdplayﬁ in the art.

al kyHet erocyclic wherein each ary het er ocycli c
gr ouB‘“’rrg’eS § %%Hquyg%efbfgfwlatléa 4\M5th‘1 ﬁOfyr@aaaggompoundS of the
i BARRGRAPALY e BRpEEN Sl @fedt y! . hal o, and CpC
oal k . Pre red 'S preferably the group
optlonally substituted aryl, aIkyIaryI het erocyclic
or al kyl heterocyclic. More red is an optionally
substituted aryl or alkylal ‘5%“”%% Preferte and 12
Preferred R and R12 are independently selected froma
group consisting of al kyl, alkenyl, aIkyIarYI and -C
al kyl Reterogyclic, mheseln each aryl grou
opti on substltuteﬂ MAth—%—G—gP@UpS i nde uently
sel ect &%yt hal o, and C - C ha|peFky|-F°A
pr ef ePPed cghﬁound of the invention is a cowpoum%
sel ect edsfrom the gro®ip consisting of:

5-TAcetyl -(3,5-bis-trifluoronethyl-benzyl)-a _I r
i f1 uoronet hyl -2, 3, 4,5-tetrahydrobenzo[ ‘T‘ﬁé) C(?'Ffs

b] az gpsdhgmle2¢ tel®AY 1 Guphihdlod aAYIRYho@SkRRwn in th H :
5-1(3, 5- Blg trlefl)lﬂ&g?orrg? ?0 enzmtrrgt hox }i_cne;rntgoen?/rlt( ntwig

Jie} al7 Angewi Gberoninthid. EngB 199837, 2046 2067).

substituted amine is dissolved in a suitable solvent, such as DMF, with a base, such as

he appropnately

cesium carbonate or sodium tert-butoxide, the appropriately substituted halogenated
benzoate or benzonitrile (R6 = CN or CO,R3), and a suitable catalyst complex, such as
palladium acetate and diphenyl phospino ferrocene. The reaction proceeds at 0°C to
elevated temperatures in anywhere from ten minutes to several days depending on the
stability of the starting materials. The product of structure 4 (R6 = CN) or 1 (R6 =
CO;R3) can then be isolated by a standard aqueous workup, followed by normal phase
chromatographic methods or recrystallization techniques commonly employed in the art.
Intermedaite compounds of formula 1 or 4 useful for preparing compounds of the

invention may also be prepared as shown in Scheme 3.

Scheme 3
0]
(@]
.R5 RS
Rz~ N R2 N

7 1



t etrahydr o- benzo[ b] azepi ne-1-carboxylic acid isopropyl
ester,
W®2(40683 5981 s-tri fl uoronet hyl - benzyl ) - met hoxycar@pDrgi00a00907
ino]l-7-trifluoronethyl-2,3,4,5-
t et rahydro- benzo[ b] azepi ne-l_ggarboxylic acid ethyl
ester,
5-[Acetyl -(3,5-bis-trifluoromethyl-benzyl)-amnno]-7-tr
i f1 UBreeRemB Bl thé carbdnatiét 6RNKAHyIR&ASE known in the art, (Heck,
bl azepi ne-1-carboxylic acid ethyl ester

Palqdpee Rorgenss, B-Qrggnic Synthetis; weadbmic-Bresz Ney- ¥orknt852p $48-
3§Ikg.g gp(g %é;ﬁg%rga{tgl}l k&Rl %Fﬁ)llorr}ﬁaé 1%%54@81)%41 iCa &fitaflle solvent, such

asDMF3with Bitaisé, siléH asarsiori daybonkeror gbJiumere haxywadd)and h switable
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st gheesatipg gl PRERIP UL ALTIF LR L SR g ey @
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t et rahydr o- benzo[ b] azepi ne- I - carboxylic acid ethyl
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5-[Acetyl -(3,5-bis-trifluoromethyl -benzyl)-am no]-7-br

ono- 2, 3, 4, 5-tetrahydr obenzo[ b] azepi ne-1-carboxylic

aci dinedringdaiesioatpounds of formula 1 or 4 useful for preparing compounds of the
. 5-[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-am no]-7-ne
inyeRiiop.mayalye b prepareh puthoB@s SrePadepi ne- | - car boxyl i c

acid ethyl ester,

5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-amno]-8-tr

i fluoronethyl -2, 3, 4, 5-t et rfSehymedbenzo|

b] azepi ne-1-carboxylic acid isopropyl esterg

5-[ Acetyl -R13,.5- j4,s-tri fl uoronet hyl - begzyl ) - am X -8-f1

uoro-7-tri f onet hyl - 2, 3, 4, 5- o’

t et r ahydr o-Yemzq[bazepi ne-1 - car boxyl i i d _pgsopropyl

ester, - 19-R2 | R2 N
5-[ Acetyl - (3,.5- B#%-trifl uoronet hyl - benzyl ) - B no] - 2- me
thyl -7-trifl doronethyl -2, 3, 4, 5- 1

te g: g@@eﬂsﬁe Reg A AZSRITKarERbRYYY He@EETkAKAPRIIRY hrt,
(Boger, D. L. et al, Journal of Organic Chemistry, 1994, 59(17), 4943-4949, Volpin et al,
Organomet. Reactions, 1975, 5, 313-386). The appropriately substituted aryl bromide is
dissolved in a suitable solvent, such as diethyl ether or tetrahydrofuran, with an alkyl
lithium, such as n-butyl lithium or fer- butyl lithium or magnesium turnings. The
resulting anion is quenched with a suitable carbon dioxide source, such as dry ice, or
dimethyl carbonate. The reaction proceeds at -78°C to room temperature in anywhere
from about five minutes to several hours depending on the stability of the starting
materials. The product of structure 1 can then be isolated by a standard aqueous workup,
followed by normal phase chromatographic methods or recrystallization techniques

commonly employed in the art.
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co&ﬁé&sgtl6r{)%)§cﬂ§at§o% e l? gﬁg@\f\? fos my{ %zgﬁgir{%\#el? Qhich is

cussion I's no
subjected to acid hydrolysis and de carboxylatlon to give benzodlazepin-S-one derivatives

12. Removal of tosyl group with either acid (e.g. PPA (polyphosphoric acid)) or TMSI
(trimethylsilyliodide) provides intermediate benzazepin-5-one 13.
Benzazepine-5-ones of general structure 13 are converted to compounds of

formula I utilizing the steps outlined in Scheme 6.



scope of the present invention in any way. The
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an organic base such as pyridine. Alternatively, treatment with an acid chloride or an

R
0

appropriate activated ester, such as those generated in-situ from the reaction of an
appropriately substituted aryl or alkyl carboxylic acid Generation of urea derivatives from
13 is accomplished by treatment with a carbamoy] chloride in the presence of base such as
pyridine and DMAP (dimethylamino pyridine) or an alternative base such as NaH in
DMF. Alternatively treatment with phosgene, or carbodiimide (CDI) reagent such as
cyclohexylcarbodiimide or analog thereof, followed by the addition of an appropriately di-
substituted amine will afford ureas of structure 14. Formation of sulfonamide derivatives
from 13 can be accomplished by reaction with appropriately substituted sulfonyl chlorides
in the presence of base. Conversion of ketone 14 to 17 may be performed either through
direct reductive amination with an appropriately substituted alkyl or aryl amine to directly
afford 16, or alternatively through formation of the amine derivate 15 by reduction of an
intermediate oxime, followed by alkylation with an appropriately substituted benzylic
halide, mesylate or tosylate, or reductive alkylation with the appropriate aldehyde or
ketone in the presence of a reducing reagent such as NaCNBHj. 16 is converted to 17 (a
compound of the invention) by acylation with an appropriately substituted symmetrical

anhydride or acid halides to afford amides, or chloroformates to afford carbamates, or



According to Schene , the nucleophilic aromatic
substitution occurs by nethods known in the art,
W@ Ys03779K. M et al. Tetrahedron Letters, 1996PCBU§B6/030907
6439- 6442). The appropriately substituted amne is
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starting materials. The product of structure 4 (R6 =
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shown in Schene 2. Schenme S¢h@@eR 5 + R4 Br, 4 R6 = CN
1 R6= C R3 In Sche 2, the N-Aryl coupl |Fpg occurs by

met h s&g@gninth r oooveHar (S%g, J. A

Ange em , RHLPC @s&gl 37, 20‘20
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conpl ex, such as pall adi um acetate and di phenyl
phospi no ferrocenS: The reacti on proceeds at OC to

tduene E;jj\ HO, HOAC @(\D\wmws m

x A 33 A
For example, tosylation of 1 to give 8, followed by alkylation with 30 provides 31.
Deickmann cyclization (Leonard, et al.: J. Org. Chem., 1969, 34, 1066) of 31 provides 1-
benzazacin-6-one 32, which is further elaborated to 34 after decarboxylation and tosylate

removal.

1-Benzazacin-6-one compounds of general structure 34 are converted to

compounds of formula I (38) utilizing the steps outlined in Scheme 8.
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trpatepar with as appropmately sSotteuted dryl Scdlkeytehlbroformate in the presence of

an organic base such as pyridine. Alternatively, treatment with an acid chloride or an

appropriate activated ester, such as those generated in situ from the reaction of an
appropriately substituted aryl or alkyl carboxylic acid Generation of urea derivatives from
34 is accomplished by treatment with a carbamoyl chloride in the presence of base such as
pyridine and DMAP or an alternative base such as NaH in DMF. Alternatively treatment
with phosgene, or CDI, or an analog thereof, followed by the addition of an appropriately
di-substituted amine will afford ureas of structure 35. Formation of sulfonamide
derivatives from 34 can be accomplished by reaction with appropriately substituted
sulfonyl chlorides in the presence of base. Conversion of ketone 35 to 38 can be
performed either through direct reductive amination with an appropriately substituted
alkyl or aryl amine to directly afford 37, or alternatively through formation of the amine
derivate 36 by reduction of an intermediate oxime, followed by alkylation with an
appropriately substituted benzylic halide, mesylate or tosylate, or reductive alkylation
with the appropriate aldehyde or ketone in the presence of a reducing reagent such as
NaCNBHj3. 37 is converted to 38 (a compound of the invention) by acylation with and
appropriately substituted symmetrical anhydride or acid halides to afford amides, or
chloroformates to afford carbamates, or isocyanates, carbamoyl chlorides, etc. to form

ureas, or appropriately substituted sulfonyl chlorides to afford sulfonamides.
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According to Scheme 9, 6-aminoindane-5-carboxylic acid methylester (42) is N-
protected by reacting with isopropylchloroformate to afford compound 42. Compound 42
is oxidized at the benzylic carbon atoms to afford the indanone mixtures 43A and 43B.
The mixture may be separated by chromatography or other techniques known to one of
skill in the art. The compound 43A is reacted with Deoxo-Fluor ® (registered trademark
of Aldrich Chemical company) available from Aldrich Chemical Company, Milwaukee
Wisconsin, USA, 2004-2005 catalog of fine chemicals, number 49, 411-9. The
fluorination reaction is performed in the presence of a suitable solvent such as
dichloromethane to afford the difluorinated compound 44. Compound 44 is N-alkylated
with OJ-bromobutyl methyl ester in the presence of a mild base such as cesium carbonate
to afford the diester 45. The diester is cyclized by decarboxylation in the presence of a
strong protic base such as for example potassium t-butoxide. The reaction is worked up

using aqueous extraction conditions followed by isolation of the intermediate keto
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Scheme 10 shows the conversion of the other indene isomer to a compound of

formula I (for example, compounds 54).
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According to Scheme 10, the other difluoro isomer 43B may be converted to a

compound of formula I using procedures analogous to those described for Scheme 9.

N-acyl analogs of compound of formula 55 and 49 may be prepared as shown in

scheme 11 for preparing an analog of compound 55.
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ASSAY
The following assay protocols and result(s) thereof demonstrating the utility and
efficacy of the compounds and/or methods of the current invention are given for the

purpose of illustration and are not meant to be limiting in any way.

IN VITRO CETP INHIBITOR ASSAY: SPA ASSAY

An in vitro scintillation proximity assay (SPA) has been used to test the ability of
compounds of this invention to inhibit the transfer of radiolabeled cholesterol esters
between HDL and LDL. This assay rhonitors the inhibition of the transfer of
[3H]cholesterol esters from HDL (Amersham) to biotinylated LDL (Amersham) by a
CETP source. CETP produced by AV-12 cells that have been created to express human
CETP has been used to mediate the transfer. After a 30-minute incubation at 37 C in
which the radiolabeled cholesterol ester is transferred in a HEPES-NaCl based buffer, the
reaction is stopped and the biotinylated LDL is bound to streptavidin/scintillant coated

SPA beads (Amersham). Then the radioactive signal is measured in a Packard 96-well
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Examples of IC50 values determined by these methods are summarized in Table 1.

Tablel.
Inhibition of CETP Activity (SPA assay)
Compound of
example No. IC50 nM
1 293
117 65
111 68
119 42
129 54
182 191

Alternatively, additional CETP sources can be used to mediate the transfer of
radiolabeled cholesterol ester in this assay. Endogenous CETP from human plasma, CETP
from mice made to express human CETP, endogenous CETP from hamsters, and CETP
from additional mammalian species can be used as the CETP source in this assay.

Alternatively, other sources may be used as the buffer. In addition to the HEPES-
NaCl based buffer that has been used in this éssay, human plasma, mouse plasma or a
Tris-buffer that may be high in albumin may be used as the buffer in which the transfer of
radiolabeled cholesterol esters from HDL to LDL may occur.

Alternatively, other sources of radioactivity and or acceptors may be used to track
the CETP activity in this assay.

Alternatively, radiolabeled-LDL may be used in this assay. One of skill in the art
is able to practice the different assay methodologies disclosed herein with minimal

experimentation.
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apslipopritdis Aed (’DaCohrceGbnﬁmiIow thY)als Ql@ffd)tartm] kcompbuntds &€ thin
t he presence of base such as pyridi DVAP or an
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| owed by the addition of an opriately
Bdkpodsa bRewed toadbtaumil serum is obtirfed it canteléugatmn sCEUCtagtivty is
determlngé Brag Imoenho%fsmﬁllrftg rt]ﬁj‘arpdescrlbed for the in vitro CETP activity assay,
except that plasma from treated animals is used as the CETP source in the assay.

The efficacy of compounds of the invention in vivo may also be determined
utilizing Syrian Golden Hamsters, which express endogenous CETP. Test compounds are
administered orally in selected aqueous or oil based vehicles for up to one week. At
various times after dosing, ranging from 4h to 24, blood is obtained. Blood is allowed to
clot and serum is obtained by centrifugation. CETP activity is determined by a method
similar to that described for the in vitro CETP activity assay, except that serum from
treated animals is used as the CETP source in the assay.

Alternatively, a strain of transgenic mice that express human CETP (Taconic,
Germantown, NY) is used to test compounds of this invention. Test compounds are
administered once orally or IV in selected aqueous or oil based vehicles. At various times
after dosing, ranging from 4h to 24h, blood is obtained. Blood is allowed to clot and
serum is obtained by centrifugation. CETP activity is determined by a method similar to
that described for the in vitro CETP activity assay, except that serum from treated animals

is used as the CETP source in the assay.

ASSAY OF PLASMA LIPIDS IN VIVO.

Activity of compounds of this invention in vivo can be determined by the level of
elevation of HDL cholesterol relative to control by a given amount of compound in a
CETP-containing animal species. A strain of transgenic mice that express both human
CETP and human apolipoprotein A-1 (Taconic, Germantown, NY) is used to test
compounds of this invention. Test compounds are administered once orally in selected
aqueous or oil based vehicles. At various times after dosing, ranging from 4h to 24h,

blood is obtained. Blood is allowed to clot and serum is obtained by centrifugation. HDL
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Wi th appropriately substituted sul fonyl chlorides in

wo bmspsesence of base. Conversion of ketone 35P¢DUSB04/030907
can be performed either through direct reductive
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aryl amne to directly afford 37, or alternatively
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I socyanat es, carbanoyl chlorides, etc. to form ur eas,

or Tapp dplevaiionlof Hbshdl¢stareldiesal$ tddhy by ehirople 8f the invention
af ford sul fonam des. -27- Conpounds of formula I

wherein two RSCQ,hqjépﬁd cpndihgie Oral flor mpaplcl opent ane

or other cycl oafgydmﬂléngpaﬁy(nkgk@re%bggtegﬁcordi ng to
the follow ng scheye 9 pr known vari giiens thereof.

" Schene 9 43A‘T—K€f‘§u, tpiuer 7T G CF, 75 AcOH HCl, HO
TI(OPT) , C‘H%ldCO Pr— 22y, PEM—2 Il ; MeCH
Acetic anyd de According to Schenme 9,
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Npr ot ected by reacting with isopropylchloroformate to
ugitigige S yel {d&g Hpgnsterg, n’ﬁl@ﬁmnmnds can be tested in hamsters made

hypercholesterolemic by feeding a high fat high cholesterol diet for a minimum of two

weeks or in non-hypercholesterolemic hamsters fed normal chow for two weeks. Test
compounds can be administered orally in selected aqueous or oil based vehicles for up to
1 week. Serum can be obtained and lipids can be analyzed by enzymatic methods. Lipids

~in the VLDL, LDL and HDL fractions are analyzed by enzymatic methods after
precipitation or size exclusion chromatography.

Alternatively, a strain of transgenic mice that express human CETP (Taconic,
Germantown, NY) is used to test the efficacy of the compounds of this invention. The
hCETP mice can be made hypercholesterolemic by feeding a high fat chow diet such as
TD 88051, as described by Nishina et al. (J Lipid Res., 31, 859-869 (1990)) for at least
two weeks before the start of the study. Test compounds can be administered orally in
selected aqueous or oil based vehicles for up to 1 week. Serum can be obtained and lipids
can be analyzed by enzymatic methods. Lipids in the VLDL, LDL and HDL fractions are

analyzed by enzymatic methods after precipitation or size exclusion chromatography.
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eAaddnter 48 prodrug thereof, and a pharmaceutlcally acceptable carrier, diluent, or
excipient.

The total active ingredients in such formulations comprises from 0.1% to 99.9%
by weight of the formulation. By "pharmaceutically acceptable" it is meant the carrier,
diluent, excipients and salt must be compatible with the other ingredients of the
formulation, and not deleterious to the recipient thereof.

Pharmaceutical formulations of the present invention can be prepared by
procedures known in the art using well-known and readily available ingredients. For
example, the compounds of formula I can be formulated with common excipients,
diluents, or carriers, and formed into tablets, capsules, suspensions, powders, and the like.
Examples of excipients, diluents, and carriers that are suitable for such formulations
include the following: fillers and extenders such as starch, sugars, mannitol, and silicic
derivatives; binding agents such as carboxymethyl cellulose and other cellulose
derivatives, alginates, gelatin, and polyvinyl-pyrrolidone; moisturizing agents such as
glycerol; disintegrating agents such as calcium carbonate and sodium bicarbonate; agents

for retarding dissolution such as paraffin; resorption accelerators such as quaternary
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may be converted to a conmpound of formula | using

procedures anal ogous to those3qgescribed for Schene 9.
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prepared as shown in schene for preparing an anal og of
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The compounds also can be formulated as elixirs or solutions for convenient oral
administration or as solutions appropriate for parenteral administration, for example, by
intramuscular, subcutaneous or intravenous routes. Additionally, the compounds may be
formulated as sustained release dosage forms and the like. The formulations can be so
constitute(i that they release the active ingredient only or preferably in a particular
physiological location, possibly over a period of time. The coatings, envelopes, and
protective matrices may be made, for example, from polymeric substances or waxes.

Compounds of formula I, generally, will be administered in a convenient
formulation as determined by the attending physician. The following formulation
examples are only illustrative and are not intended to limit the scope of the present

invention.

Formulations
In the formulations which follow, “Active Ingredient” means a compound of
formula I, a salt, solvate, racemate, enantiomer diastereomer or mixture of diastereomers,
or prodrug thereof, or a combination of a compound of formula I and other effective agent

for the treatment or prevention of dyslipidemia or atherosclerosis.

Formulation 1:Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Ingredient : Quantity (mg/capsule)

Active ingredient 0.1 - 1000
Starch, NF ' 0-650
Starch flowable powder 0-650
Silicone fluid 350 centistokes 0-15

The formulation above may be changed in compliance with the reasonable
variations provided.

A tablet formulation is prepared using the ingredients below:
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AahRiIMEdcB¥aliese methods are summari zedssn Table .

Polyvinylpyrrolidone 4
(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5
Talc 1

The active ingredient, starch, and cellulose are passed through a No. 45 mesh U.S.
sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with the
resultant powders that are then passed through a No. 14 mesh U.S. sieve. The granules so
produced are dried at 50°-60° C and passed through a No. 18 mesh U.S. sieve. The
sodium carboxymethyl starch, magnesium stearate, and talc, previously passed through a
No. 60 U.S. sieve, are then added to the granules, which after mixing, are compressed on
a tablet machine to yield tablets.

Suspensions each containing 0.1 - 1000 mg of medicament per 5 ml dose are made

as follows:



Table 1. Inhibition of CETP Activity (SPA assay)

Conpound of exanple No. 1C50 nM1 293 117 65 11 68 119
W@ 20038977%1 182 191 Alternatively, additional QIRUS2004/030907

sources can be used to nediate the transfer of

radi ol abel ed chol esterol est®- in this assay.
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The medicament is passed through a No. 45 mesh U.S. sieve and mixed with the
sodium carboxymethyl cellulose and syrup to form a smooth paste. The benzoic acid
solution, flavor, and color are diluted with some of the water and added, with stirring.

Sufficient water is then added to produce the required volume.

An aerosol solution is prepared containing the following ingredients:

Formulation 5: Aerosol

Ingredient Quantity (% by weight)
Active ingredient 0.25
Ethanol - 2575
Propellant 22 (Chlorodifluoromethane) - 70.00

The active ingredient is mixed with ethanol and the mixture added to a portion of
the propellant 22, cooled to 30° C, and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted with the remaining propellant.

The valve units are then fitted to the container.
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and/or procedures involving minimal experimentation known to one of skill in the art.

Example 1
Synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-

benzo[b]azepine-1-carboxylic acid isopropyl ester.

Step 1. Preparation of 2-(Toluene-4-sulfonylamino)-benzoic acid methyl ester.

To a mixture of 2-Amino-benzoic acid methyl ester (900 g, 6 mol) in pyridine (6
L) was added p-Toluenesulfonyl chloride (1500 g, 7.5 mol). The mixture was stirred
overnight at room temperature. The mixture was poured into ice water, and the resultant
precipitates were collected by filtration. The filtrates were dissolved in CH,Cl,, and the
solution was washed with diluted HCl, H,0O, and dried over MgSQs. The residue thus
obtained was crystallized from ethanol to give 2-(Toluene-4-sulfonylamino)-benzoic acid

methyl ester (1454 g, 80%).



Activity of conmpounds of this invention in vivo can be
determ ned by the | evel of elevation of HDL

wa@bws®estes ol relative to control by a gi ven anpCmusSmh4/030907
conmpound in a CETP-contai ning ani mal species. A strain
of transgenic mce that expreéss both human CETP and
human apol i poprotein A-1 (Taconic, Germantown, NY) is
used to test conmpounds of this invention. Test
conmpounds are admi nistered once orally in selected

s or.oil..b vehi ¢l es. At.various, tipes,.aft.er .
St oafiioiat 3 R Bhosm CarBo S D aBI e B R iR -benzoic
aadQﬁéihirlses@H owed to clot and serumis obtained by
centrifugation. HDL-32- cholesterol levels in the

ser urfy mixtyeet o 2nf Toduengryt-suifion dapings-beezpieaid methyl ester (1000 g,
i . . gl . - aical
SO0 S A orobOSEORRT e, s ) M2 Bl P63 yagpeated a

réftiek for 0 aburs eAften the padisorcas dgnead wae thixtyreenasypoatdddnto ice-
met hods, Lipjds in the VLDL, LDL and _ HDL fr?%%i ons are

WA IS B UKAY PrRCIRT IS R el eated O TiraliqngiThe titggiesgyere washed

vgihzéih &e&uféitengLew.ﬁmm(rgr@%pa?yé@g?@&ér@&se&tct.gmonyl)-am()]-

evati on of chol est 8hr are
bsuamaadid ewthyh estatb (8902%, Pal)e 2. El evati on of HDL
chol esterol levels at 8hr by exanple 98 of the
i nventi on Conpound Single Oral HDL of Exanpl e Dose

Sters. KpepaaQdest £ORb- INGolubhiC4-8@sehyl) 193 G- tkaahytiie 1H-
efficacy of conmpounds of the invention in vivo may
banzadblgecriea-cpibrarlicacid ¢thylgstesyri an Gol den Hansters.

The i r )

e PR SR E ST BB TR olocne 4 )
70N Gl vesstadded 2-d{3eEthbrycaebomyiRpropyi)-0tolitene-4veaiksylpamino]-benzoic acid

non- hyper chol erglem c hansters fed nornml chow for
Wﬂﬂﬁé@k@%ﬁ’b&ﬁ%ﬁm R0 Vs RPRPLALEST o PRI gys cooled
b Food teRffePAuR NGOl in® ite RARLITHEBIEABS HRh CHLA Pwas
successively done, and organic layer was dried over MgSO, and concentrated under
reduced pressure to afford crude compound 5-Oxo-1-(toluene-4-sulfonyl)-2,3,4,5-
tetrahydro-1H-benzo[b]azepine-4-carboxylic acid ethyl ester (450 g) as a mixture of Me

and Et esters.

Step 4. Preparation of 1-(Toluene-4-sulfonyl)-1,2,3,4-tetrahydro-benzo[b]azepin-5-one.
To the mixture of 5-Oxo-1-(toluene-4-sulfonyl)-2,3,4,5-tetrahydro-1H-
benzo[b]azepine-4-carboxylic acid ethyl ester thus obtained, were added AcOH (2.4 1),
conc.HCI (800 ml) and H,O (240 ml). The mixture was heated at reflux for Sh and poured
into ice water. The pH was adjusted to about 7-8 by adding diluted aqueous NaOH. The
mixture was extracted with CH,Cl, The organic layer was separated, dried over MgSOsy,
concentrated, and the residue was crystallized from the mixture (4:1 n-hexane:AcOEt) to
give 1-(Toluene-4-sulfonyl)-1,2,3,4-tetrahydro-benzo[b]azepin-5-one (278 g, 60%) as a

white powder.
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aqueous NaHCOs, brine, then dried (Na;SO4) and concentrated to an oil. Purification by
silica gel chromatography (eluent, 3:1 n-hexanes:ethyl acetate) provided 5-Oxo0-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester (1.91 g).

Step 7. Preparation of 5-(3,5-Bis-trifluoromethyl-benzylamino)-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester.

A mixture of 5-Ox0-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid
isopropyl ester (283 mg, 1.14mmol), 3,5-Bis(trifluoromethyl)benzylamine (304 mg,
1.25mmol) and titanium(IV)isopropoxide (0.43 ml, 1.43 mmol) was stirred at room
temperature for 6 hours. The mixture was diluted with methanol (5 ml) and treated with
sodium borohydride (65 mg, 1.71 mmol), then stirred at room temperature for 18 hours.
The mixture was treated with 0.1N NaOH (25 ml) and stirred for 10 minutes, then filtered
through Celite. The filtered residue was washed successively with diethyl ether and

dichloromethane. The filtrate was transferred to a separatory funnel and the organic layer



i ntranasal. These conpounds preferably are fornul at ed

prior to adm nistration, the selection of which w ||
whevdesizged by the attendi ng physician. Thus, BCIDUBEN4/030907

aspect of the present invention is a pharmaceutical

conposi tion conprising an eff@ctive amount of a

conpound of Formula |, or a pharmaceutically

accept abl e salt thereof sol vate, prodrug, enantioner

wag separ@@ﬁiu@uqd{é%e%@o and orceptialedrepravide sTUdg SA3cxBisabl e

EXEl Th

it Beh o R o B s bR e Bin TPy
isblﬁoﬁﬁ e, mhiviewghélatedrated evithottpuridiichsn. By

"“pharmaceutically acceptable” it is neant the carrier,

di l uent, excipients and salt nust be conpatible with

[

A S L T Tt
tefratryaiod-berizofig azppirtehlecpbesdictacidrivemopyd nstcxan be pr epar ed

% 2 RTGGE PT e S agr i arrome B et laprunS)hg 4 euranycro-
ben26MPPALBFIRe A caftxFlt acill iDLt (DOl & e@'42\41ﬁlﬂol9: @RdBYtidine

excipients, diluéents, or carriers, and forned into

(0t89bnk119.5 rempbiin é@hlowgﬁémq @r8l) apiopelemperatte Mag teatkd with
il C

o GRG0 0, 51 LE N ) O SIS o AL 0 Hhe mixure
whdtir@dian giond ieiﬂpl?.‘feSuralﬁd ZET(K(EIM mgs nfikire was aiowb dc(lg" C) and treated

sugar.s, nannito sii1cl erivatives I ndi ng
with ghltlté,a% @pd é‘éff%da%égwﬁ'ﬂtﬁ%/l SAPGPUE Layenes girsied With
dlelﬂudﬁke%ﬁle dexd é@ﬁﬂlf{&ﬁorgﬁhg E%E@@ereg%{sﬂéd Pith WHCl dried

pol yvi nyl - pyrrol i done; turizing agents stch as
(Pbile@éraoﬂ Coxmhestramégr ant q)uhg’ual@emczn yusthicages] clabuiatography (eluent,

ar.bonat e .and od a en s for ar di.n

2 AR s e Gerd LSl SHRRASH B PR ot teut BB g idtninol-
2,8 ucsnte&shw@beﬁm]uze?pﬁre BOABOK Y L TIRSHHBEN este Il 143 Geg).

active agents such as cetyl al cohol, glycerol

nonost ear ate; adsorptive carriers such as kaolin and

bent RBkitiGnal ABRHpbiRes wWedl b2 Bei in whi

nagnegc,i]élhulnl{l Stearat eS andb B?Mg ﬁ?y%?L?fan’?fllngﬂth??l@E}d in which
R1 is variable and is introduced by replacement of acetic anhydride with alternative

reagents following the procedure of Example 1, Step 8 for the synthesis of 5-[Acetyl-(3,5-
bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-benzo[b]azepine- 1 -carboxylic acid
isopropyl ester.

FF

Example # Reagent R’ MS (ES+)

Example 2 methylchloroformate | methoxycarbonyl 533 (M+H)




The conpounds al so can be formul ated as elixirs or

solutions for convenient oral adm nistration or as
wa@eelansone appropriate for parenteral adm ni stPEL/USIWN4/030907

for exanple, by intranuscul ar, subcutaneous or

i ntravenous routes. Additiondliy, the conpounds may be

formul ated as sustai ned rel ease dosage forns and the

i ke. The formul ati ons can be so constituted that they

rel ease the active ingrediExampleBy or preferably in a

rti . physi ol ogi cal | qcatio SSi e
sHRERsULE bR ot Berneannf D Biag 24 g iy o
bEZRI S aidpUR- TBArbbGAe abRMsdRoppdaer f Or exanpl e, from

pol ymeri c substances or waxes. Cbnpowggs of formula I

generally, will be adnmi nOstered in
formul ati on as determ ned\b
The follow ng fornul ati
illustrative and are no limt the scope
of the present inventi In the v
formul ati ons which fo "ActAd ve I ngredient” neans a
compound of fornul &I, 7 sol vate, racenate,
enanti omer di astereoner or_ui xtyre of diastereoners,

or prodrug thereof, or a @oniy ion of a conpound of
formula | and other effective agent for the treatnent
or piTew&Hed compdundy whs picganil folwiag Herppeeiders desribed in

F lation 1: tin Capsul d_gel at i | |
Ex oDl PR 8 Py R aDE ASIOBE Y S e A B e -
bévM CRRE MY Aedriiy Bxhmpleadsepti. dad (ESHOGB1 h, NFO

- 650 Starch fl owabl.e powder 0 - 650 Silicone fluid
350 centistokes 0 - 15

Example 4
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-8-chloro-2,3,4,5-tetrahydro-

benzo[b]azepine-1-carboxylic acid isopropyl ester

0]
B

CF3

CF,

oA L

The titled compounds was prepared following the procedures described in

Cl

Example 1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-chloro-
benzoic acid methyl ester in Example 1, step 1 as well as replacing acetic anhydride with

methyl chloroformate in Example 1, Step 8. MS (ES+): 567 (M+H).

The following Examples were prepared utilizing the same methodology described
in Example 1 wherein R1 is a variable and is introduced by replacement of 2-amino-
benzoic acid methyl ester with alternative reagents following the procedure of Example 1,
Steps 1-8 for the synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester.



The formul ati on above may be changed in conpliance
Wi th the reasonabl e variations provided. A tablet

wo eoosBaEdé on i s prepared using the ingredi ent SPCT/US2004/030907
bel ow. - 35- Fornmul ation 2: Tablets Ingredient Quantity
(ng/tablet) Active ingredien#22.5 - 1000 Cel |l ul ose,
m crocrystalline 200 - 650 Silicon dioxide, funed 10 -
650 Stearate acid 5 - 15 The conponents are bl ended
and conpressed to formtalets. Alterhatively, tablets
each containing 2.5 - 1000~g”0 ive ingredient are
made up as follows: Eoﬁﬂﬁlat|on Tabl ets | ngredi ent
Quantity (ng/tablet) e gr edizent 25 - 1000
Starch 45 Cel |l ul ose, niF 0 al 17 he 35
Pol yvi nyl pyrrolidone 4 ( %8Rl ution in water)
Sodi um car boxynet hyl cellgkd§g/é 5 Magnesi um st earate
0.5 Talc 1 The active ingredi® starch and
cellul ose are passed through a hb Y45 nmesh U

Example # Reagent R1 MS (ES+)

Example 4A 2-amino-5- bromo 595 (M+H)
' bromobenzoic acid

methyl ester

Example 4B 2-amino-5- trifluoromethoxy 601 (M+H)
trifluoromethoxybenzoic

acid methyl ester

Example S
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-methyl-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate
CF;

e N
HyC
CF,

CH,
0 O,l\

Purge a mixture of isopropyl—S-[acetyl-(3,5-blstrlﬂuoromethylbenzyl)amino]-7-
bromo—2,3,4,5-tetrahydrobenzo[b]azépine-l-carboxylate (0.400 g, 0.672 mmol),
trimethylboroxine (0.084 g, 0.672 mmol), and potassium carbonate (0.279 g, 2.02 mmol)
in anhydrous tetrahydrofuran (5 mL) with nitrogen, then add
tetrakis(triphenylphosphine)palladium (0) (0.077 g, 0.067 mmol) and stir at reflux for 1 h.
Cool the mixture to room temperature and dilute with ethyl acetate (30 mL) and wash
with water and brine (10 mL each). Dry the organic layer over anhydrous sodium sulfate,
filter and remove the solvent under reduced pressure. Chromatograph the residue over
silica gel, eluting with hexanes/ethyl acetate (20:1 to 3:1), to provide the title compound
as a white solid (0.156 g, 44%): ESIMS 531 (M+H).



si eve and m xed thoroughly. The sol ution of
pol yvi nyl pyrrolidone is mxed with the resultant

U S. sieve.

wezwaessod hat are then passed through a No. 14PQEB$R004/030907
The granul es so produced are dried at

50-60 C and passed through agfNo. 18 nesh U. S. sieve.

The sodi um car boxynet hyl
and tal c,
are then added to the granul es,
are conpressed on a tablet nmachine to

si eve,
m xi ng,

starch,

magnesi um st ear at e,
previ ously passed through a No. 60 U. S.
whi ch after
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with sonme of the materﬂdhd
Sufficient water is
vol ume. An aer osol
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mﬁagﬁ
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is prgp

The

5 past e.
col or
ith stirring.

ucaﬁmeﬁhy@evzylmmlﬂealem{ ép:4.5-
assed through a No. 45 nesh
x%’lﬁtejtohe sodi um car boxymet hyl

are diluted
roduce the required

aAred containing the
thgn 5: Aerosol
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0™ “cn,
Example # Reagent R1 MS (ES+)
Example Sa 4-methylphenylboronic 4-methylphenyl 607 (M+H)
acid
Example 5b | 4-chlorophenylboronic acid | 4-chlorophenyl 627 (M+H)
Example 5c 4-methoxyphenylboronic 4-methoxyphenyl 624 (M+H)
acid
Example 5d 4-fluorophenylboronic acid | 4-fluorophenyl 611 (M+H)
Example Se 2-fluorophenylboronic acid | 2-fluorophenyl 611 (M+H)
Example 5f 2- 2-trifluoromethylphenyl | 662 (M+H)
trifluoromethylphenylborn
onic acid
Example 5g | 2-methylphenylboronic 2-methylphenyl 607 (M+H)
acid
Example Sh | phenylboronic acid Phenyl 593 (M+H)
Example 5i 4- 4-(trifluoromethyl)phenyl | 661 (M+H)

(trifluoromethyl)phenylbor

onic acid




I ngredient Quantity ( by weight) Active ingredient
0. 25 Et hanol 25.75 Propellant 22
w@ @080 f | uor onet hane) 70. 00 The active i ngredi/es1004/630907
m xed with ethanol and the m xture added to a portion
of the propellant 22, cooledg4o 30 C, and transferred
to afilling device. The required anount is then fed
to a stainless steel container and diluted with the
remai ni ng propellant. The pMahifie gnits are then fitted
to the container.-37- Formulation 6: |ntravenous
Issmowi i}facwg(bﬂibmﬂ@ammhwgbemﬂ)anenq']ﬁgmemheﬁnoaci& 45-
s cgnl?e Znenl1 0Q L The solution of the above
ﬂ§¥ g é’ﬁ? Ef§p]i Rtlrf SRS v adni ni stered to a pati ent
at a rate of about 1 L per gnnute. @rfpl es The
fol I owi ng exanpl es i pel ude Wctua d prophetic
exanpl es. The exarrpp th’CEI e not
all-inclusive and a ‘ $ to limt the scope
of the invention but to ) de an $3l ustration of the
breadt h and scope  of the onpauAds falling within the
scope of the invention. aﬂ 3 commercially
avai | abl e reagents have bee very attenpt has
been made to teach processes and/o 3procedures for

pr eIO@bhibi_hertﬁHd%ﬁﬂ;ﬂfd@h@ketbﬁ@@@ﬁﬂﬁdmﬁ&h@}(@ 031, 0934 wirdol),
for making a reagent is _not tau it is presuned that

ragemic-4, 8a@émﬂph¢a§f phesphinge- Ly~ bé@?@%blf(Oléltéﬂ I 041R2 méolmd sodium #-
b&tsutdggo 0s YOS hhfor) &%M&'ﬁ%e(zarg@i £9PuTed BR ?gﬁeﬁsﬁ)ﬁ\!ﬂm

In I't'erature and ‘st rence
nit®ges at room temperature for 5 min. Add morpholine (0.033 mL, 0.369 mmol)

followed by isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-bromo-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.200 g, 0.336 mmol) and heat this mixture at
80 °C under nitrogen for 1 h. Cool the reaction mixture to room temperature, dilute the
mixture with dichloromethane, filter through Celite, and concentrate under reduced
pressure. Chromatograph the residue over silica gel, eluting with hexanes/ethyl acetate
(20:1 to 1:2), to provide the title compound as an off-white solid (0.130 g, 64%): APCI
MS 603 (M+H).

The following Examples were prepared utilizing the same methodology described
in Example 6 wherein R1 is a variable and is introduced by replacement of morpholine
with alternative reagents following the procedure of Example 6 for the synthesis of
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-morpholino-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate.

CF;

L
HaC NAQ
R,

oA F

07 cH,



and/ or procedures involving mniml experinentation

known to one of skill in the art. Exanple 1 Synthesis
W®@2005/037796 PCT/US2004/030907

5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-2, 3,

4,5-tetrahydrobenzo[ b]azepifag-1-carboxylic acid

i sopropyl ester. Step 1. Preparation of

2- (Tol uene- 4-sul f onyl am no) - benzoi ¢ acid nethyl ester.

E}ngglem xture pReagefiM no- benzdigy acid nethyl estes (K00

nnl\ LN ﬁvrldlnp (ﬁ I\ was added

Eaamele@n esul f aﬁymetwlmrua@@e( 1396methylpipgazipyl) . | $ha (M+H)

BT vos bt R et T R | BDE i

ERa@pledct at es MAnRineol | ect ed t)phém;llﬁrhaxbl on. Thee609 (M+)
n<

filtrates were dissolved in and the solution wa

Examiplecbdni t h d Pmr@ldiim H O| paralidini k¥l over M§&UM+H)

EXORBIGT o gi Yoot ToPhone. 4 |20V aNa A h8) - bonEo )

EeémgleTet hyl e>pﬁfol{d3{45;4)n€, 80% oxo3PyrréddaR 141 | 600 (M+H)

rpnaratlnn [ali

Eza{n()E—SEt hoxyc aA@@r@me propy! ) - (aiZ@tlldjéﬂéM sul f ony¥3 Mrf

I . ure UI
%““{‘%‘ébﬁzn; Zb >§1 }oah?/l :alme?]:J)lfl tel\%\ztg? acid neth I547eg¥lgp)

(1000 g, 3.27 nol), ethyl 4-bronobutyrate (639 g, 3.45
nmol) in 2-butanone (5.6 L vvas heat ed at reflux for 24
hours. After the reaction Ieted the m xture

Ié’é@?oﬁ?ﬁﬁ? QB 3. Hlﬁgﬂﬁrﬁﬁmthﬁﬂ%nwﬁnﬁﬁéﬁ %ﬁ‘u‘i‘ﬁo 3.4,5-

i tates were tration.
tétrdhydmbaao{rﬁazepmslheaibwyﬂdte et hyI acetate to g| ve

2- [ (3- Et hoxycar bonyl - propyl ) - (t ol uen%F4 sul fonyl)-amn
0] - benzoic acid nethyl esyer (8 %5% Step 3.
Preparati on of N

5- Ox0- | - (t ol uene- 4- sp[gﬂ‘;oi’l 1) 5-tetrahydro- | Hoenz
o[ b] azepi ne-4-car boxyl | i d thxckg ester. To a
heated m xture of potass -b t oxi de (371 g, 3.58
nol) in toluene ( ) at CH

04\ ’

CH,3

Add 2 N hydrochloric acid (2 mL) to a solution of isopropyl 5-[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-7-(benzhydrylideneamino)-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (example 6b) (0.920 g, 1.32 mmol) in
tetrahydrofuran (10 mL) at room temperature and stir for 15 min. Dilute the mixture with
ethyl acetate (20 mL) and wash with saturated sodium hydrogen carbonate solution and
brine (10 mL each). Dry the organic layer over anhydrous sodium sulfate, filter and
remove the solvent under reduced préssure. Chromatograph the residue over silica gel,
elﬁting with hexanes/ethyl acetate (1:1), to provide the title compound as an off-white
solid (0.526 g, 75%); APCI MS 531 (M+H).



70 C was added

2-[ ( 3- Et hoxycar bonyl - propyl ) -(tol uene-4-sul fonyl)-am n
wm@hoob®eszeé ¢ aci d methyl ester (750 g, 1.79 nolpCT/B51004/030907

the addition was conpleted, the m xture was cooled to

room tenperature then pouredggnto ice water. The

extraction with was successively done, and organic

| ayer was dried over and concentrat ed under reduced

pressure to afford crude EQ

5- Oxo-1-(t ol uene-4-sul f onyl

Isoptapah3rdiacstyl 4B, 6@%%9@2@@1&@%&1)@mlwxlrmr@eﬂa)dammrhw 5-
tcilsd}lgﬁrggeglgg bquegﬁ?al EHrB%Ma‘?e of Me and Et esters. Step

| - (Tol uene- 4- sul fonyl )- | ; 2,8, 4-t et r ah§Br 0- benzo[ b] azep
i n-5-one. To the m xture of
5- Oxo-1 - (t ol uene- 4-sul fj ) -
o[ b]azepine-4-car b%ym i
obt ai ned, were added Ac , e, Ho (800 m)

and (240 m ). The m xture ated at reflux for 5h

and poured into ice water. (')I' p Has adjusted to

about 7-8 by adding diluted aq NaOH. The m xture

was extracted with CH2C 2. The or gar?l c layer was

se paMﬂeddludr ¢yadotmreliydeida (@035 gteihd mmdl)tihene psitidti€o a solution

o%g&%é Icletly ?ijS-bes(t) &or}gmrergh))(/}blérrlzeyl)(armnor]-J]z?r)r(lﬂlrc])elé%g-a)
tétraﬁg&lJoH&ﬁ%Ebjaz%ﬁlnfeqnydr%oﬂylﬁe @.fod glor 1%*8%%92 Bga é?miqgé&i%
in - Step 5.

one as a white powder. -
f@n@ﬁ@hmq (@r02@me 0. 621 mmol) in acetonitrile (6 mL) at room temperature Add

aceéllc aﬁﬁig Vﬁﬁ%@ X g %8 ??esgé}&&b ZG(HI}HQ%I{S n%gs%é 60 % @a@t@%& %reactlon

wlt-h ethyl acetate (30 mL) and Wash with 2 N sodium hydroxxde (10 mL) and brine (20
m(L;)-m uene-4-sul fonyl)-1,2,3,4-tetrahydro-benzo[ b] azepi n
S thy esygmglayer QYT ﬁ%‘} droussedinmauifate, filler aadirereve sroéYem

e
v PR bR e AR %’éﬁ“&%{%ﬁﬂ%%"%&38&‘%?%%%%“
haotxﬂxedgthgkpCNanCd{ZOtlhe 3ni)xtoyrevide theaitiercaotpeundwas dHicadothgss gum
atg. .Th pc| r was separated, dried over
@ﬁg‘j%ﬁg@nf‘?ﬁ@gﬁ?g%@“?@ due was purified by silica
gel colum chromat ography (el uent, 3:1 n-hexanes:
et hyl

“t et rahydro-1| Hbenz
thyl ester thus

Example 12
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7 -methanesulfonylamino-

2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate
CF,

O// \\O CF3

8
H H3C N

N7 cH,
O%\O/k

CH,
Add methanesulfonyl chloride (8 O, 0.103 mmol) dropwise to a suspension of
isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-amino-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.050 g, 0.094 mmol) and pyridine (8 01, 0.103

mmol) in dichloromethane (2 mL) at 0 °C under atmosphere of nitrogen. Stir the



acetate) to give

I, 2,3, 4-Tetrahydro-benzo[ b] azepi n-5-one (22g).

w@e@pasdabé on of

Step 6.
PCT/US2004/030907

5- xo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] azepi ne-1-carboxylic

aci d isopropyl

ester.

To a cagled (0 C) solution of

I, 2,3, 4-Tetrahydro-benzo[ b] azepi n-5-one (1.5 g, 9.3
nmol ) and pyridine (2.26 m,
sGipehdion TBDRMACthe Eenid ve tM@@ocﬁlﬂg &dthMnd warm to room temperature while

|sopropylchlorofornate

27.9 nmol)

in

(solution in toluene)

dr opw se

sy overmgghtu Dalyte the faxtugewith dishlofersetbangfPRMde), andpyeash with 2 N

RHR&EMBF}%

ours at room

26, &&?P\Aﬁéjbfl

énperatu

SRR, DRGHE

qncsltag{r eoggri %n%gdrous

SCO

s€divinhsaifater fhdrend werhdveatiel ssluent NndaCethwad psdssure. edhfamﬁat@g}aph the

m nut es.

CRBRTR B

Purification by silica gel
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| ayer separati on,
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rov

chr omat ogr aphy ( eI uent
5-0
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ous | ayer wa
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3:1

-tetrah

n}fdlms%fzwl dleridepyitealferpaiive gsagents fellqveng W@wlpre of Example

G0 s IO S e 2y g ome P R AP
danettlylamaprBpw,5- &ﬁhbydr()lﬂﬁao [Bipzefind 4 roaeboxylate.
3,5-Bis(trifluoromethyl)benzyl am ne (coi‘-04 ng, 1.25mmol)

stirred at

and titaniun(iV)isopropoxige ( 1. 43 mol) was
room t enper at r urs. The mixture

was diluted with nmethafol?>(5 d treated with

sodi um bor ohydri de (%5 .71 By, then stirred at

roomtenperature for 18
with 0.1N NaOH (25 m) and st
then filtered through Celit

vvashed SUCCGSSI vel y WI t h di et h

he m xture was treated

rred[ for

10 m nutes,

flltered reS|due was

€H§1er and

a The 1 rat o _\an ar r on a0
o e e SN oo o RS
Example 13 acetic anhydride Acetyl 574 (M+H)
Example 14 benzenesulfonyl benzenesulfonyl 672 (M+H)
chloride
Example 15 benzoyl chloride Benzoyl 636 (M+H)

The following Examples were prepared utilizing the same methodology described

in Example 5 wherein R1 is a variable and is introduced by replacement of

trimethylboroxine with alternative reagents following the procedure of Example 5 for the

synthesis of Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-methyl-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate.




was separated, dried and concentrated to provide crude
5-(3,5-Bistrifluoronethyl -

whenwzpsand no) - 2, 3, 4, 5-t et rahydr o- benzo[ b] azepi PeF/US2004/030907
-carboxylic acid isopropyl ester, which was el aborated
wi thout purification. Step 8-48reparation of
5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-2, 3,
4,5- tetrahydro-benzo[ b]azepi ne-l1 -carboxylic acid
i sopropyl ester. A solutiaen of cr
5-(3,5-Bis-trifluoronethyl it ;
ydr obenzo| b]azeplnel
ester (200 ng, O0.42 I

pyridi ne (O 85 m, 10.5
nmol ) i n di chl or omet hang m ) atc3oomtenperature

was treated with acetic af qsh'de(o 79 m, 8.4 mol)
via dropw se addition over les. The mxture was
stirred at roomterrperatur hours The m xture
was cooled (0 O andtreated Wi th NaOH and stirred

HxamphkO# m nuR&gentThe aqueous | ayeRIwas extracted w fMS (ES+)

SesS \Z\Were
Exammiedl 6 t Hirikuiykivinygifined and congéli*ﬁtlr ated to an oi || 543 M+H)

ﬁ%dgxafﬁfé‘”e lﬁﬂm'rh%th?xeﬁ'?ﬂa’l)‘n\'l}' g(w)ia%&why (eruent 354

S
5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am noj -
2,3,4,5-tetrahydro-benzo[ b] azepi ne-1 -carboxylic acid
i sopropyl ester (144 ny). aRie Ha conpounds were

I\%’?@E Fg A n)ﬁ VCEE Kl&nhﬁbl%n%g{%éﬁ%lb‘aﬁﬁ%})%ét Mb&!}ddté 2,3,4,5-

I ntroduced "by repl acenent acet
tetrdiuydhrobdﬂo{&]a:tepmetbparboxydaer eagents follow ng the
procedure of Exanple 1, St e 8 for th%l;synt hesi s of
5-[Acetyl - (3, 5- )\\
bis-trifluoronethyl- benzgﬁ_ﬁ am n03, 4,5-tetrahydro-
benzo[ b] azepi ne- -cgj @ §opropyl ester. Rl

Exanpl e # Reagent Rl Ex nplcﬂc 2
met hyl chl or of or mat e net ho bo yl 533 (M+H) - 41-
CH;

ok

Purge with a suspension of isopropyl—S—[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-7-bromo-2,3,4,5-tetrahydrobenzo{b]azepine-1-
carboxylate (0.400 g, 0.671 mmol), triethylamine (0.20 mL, 1.48 mmol), and
tetrakis(triphenylphosphine)palladium (0) (0.080 g, 0.070 mmol) in acetonitrile (3 mL)
and methanol (1 mL) with carbon monoxide gas at room temperature in a high pressure
vessel for 5 min. Pressurize the vessél with carbon monoxide gas to 20 psi and heat the
mixture at 60 °C for 16 h. Cool the mixture to room temperature and dilute with ethyl
acetate (30 mL) and wash with water (3 x 10 mL) and brine (25 mL). Dry the organic
layer over anhydrous sodium sulfate, filter and remove the solvent under reduced
pressure. Chromatograph the residue over silica gel, eluting with hexanes/ethyl acetate
(20:1 to 3:1), to provide the title compound as a white solid (0.320 g, 83%): APCI MS
575 (M+H).



Exanpl e 3
5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-8-ch
WO 200602778 4, 5-t et rahydr obenzo[ b] azepi ne- 1 - car bOrRYE1004/030907

acid isopropyl ester Q/ 3 The titled conmpounds was
prepared followi ng the proced9res described in Exanple
1 by replacing 2- Am no-benzoic acid nethyl ester with
2- Ami no- 4- chl orobenzoi c acid nethyl ester in Exanple
1, step 1. M5 (ES+): 551 § lefyanple 4
5-[(3 trlfluo oneth -benz met hox rbonyl -
Isoaqgﬂpy{a? Tiebiigs 5 bistat W@Fﬁamwﬁw ﬁ Stk
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acid nethyl ester with 2- ' or obenzoic acid
met hyl ester in Exanﬁle}ﬁp stiep & well as repl acing
acetic anhydride wt oraformate in Exanple
1, Step 8. M5 (ES+): 567 The ol | owi ng Exanpl es
were prepared utilizing the t hodol ogy descri bed
in Exanple 1 wherein is a aﬂ{qgie and is introduced
by repl acement of 2-am nobenzdT @ﬁld nmet hyl ester

with alternative reagents follomnng the procedure of
Exanfhis compSuep wad p@phred utlhangjlmslaeslmetmdology descrlbed m
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ESI MS m/z 545 [CasHasFsN,O4 + HI*

4,5- tetrahydrobenzo.[b]azepine—

Example 20
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-carboxy-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate
CF,

e N
HO,C
CF;

N cn,
041\0/(

CH,

Add 2 N sodium hydroxide solution (2 mL) to a solution of isopropyl-5-[acetyl-
(3,5-bistrifluoromethylbenzyl)amino]-7-bromo-2,3,4,5-tetrahydrobenzo[b]azepine-1-
carboxylate (0.100 g, 0.174 mmol) in methanol (5 mL) at 0 °C and allow to stir for 30
min. Acidify to pH 4 with 2 N hydrochloric acid solution and extract the aqueous mixture
with ethyl acetate (3 x 10 mL). Wash the organic layer with water and brine (10 mL
each). Dry the organic layer over anhydrous sodium sulfate, filter and remove the solvent
under reduced pressure. Purify the residue by triturating with water, to provide the title

compound as a white solid (0.091 g, 96%): APCIMS 561 (M+H).



Exanpl e 4B 2-am no-5- trifluoronethoxy 601 (MtH)
trifluoronethoxybenzoic acid nethyl ester Exanple 5
WO S@p0EYs PCT/US2004/030907

5-[acetyl -(3,5-bistrifluoronethyl benzyl)am no]-7-nethy

| -2,3,4,5- tetrahydrobenzo[ b}szepi ne- -carboxylate H, C

Purge a m xture of
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o] -7-

bron3%F,3 4, 5-t etrahydr obenzo[ Z?] azepi ne- | - car boxyl ate . .
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SbRF Swibrs Sl BFCEy Sl foma b Thmiethde 3
each). Dry the organic Ia&t ovep=anhydr ous sodi um
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esi'du€ over silica gel,
el uting with hexanes/ et} cet\at e£,20:1 to 3:1), to
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ar
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Exanpl e # Reagent R M5 (ES+)
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in Exanple 5 wherein R is a le and is
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ace and wash wi th water d brine (10 nmL
pressure. Chromat ogr gphtth

44% : ESI Ms 531 (MrH).-43- Tnhe fpl | owi ng Exanpl es

ntroduced by replacenent of trinethylboroxine with
-2,3,4,5- tefluatopdiidiendd[ "]gzepi ne- -carboxyl ate.

Example 22
Isopropyl 5-[Acetyl-(3,5-bistrifluoromethylbenzyl)amino}-8-bromo-2,3,4,5-

tetrahydrobenzo[b]azepine- 1-carboxylate.
)%
< N

! /\Q/
Br

N cH,
o’(\o/{

CH,

CF;

Step 1. Preparation of Methyl 4-bromo-2-nitrobenzoate

Add concentrated sulfuric acid (7 mL) to a solution of commercially available 4-
bromo-2-nitrobenzoic acid (25.0 g, 102 mmol) in methanol (150 mL.), and heat at reflux
for 16 hours. Cool the reaction to room temperature and pour into water (500 mL) and
adjust the pH of the suspension to 9 with solid sodium carbonate. Extract the solution
with ethyl acetate (2 X 250 mL), then combine the organic extracts and wash with brine

(100 mL), dry over sodium sulfate, filter and remove the solvent under reduced pressure



Exanpl e 5a 4- net hyl phenyl boroni ¢ 4- net hyl phenyl 607
(M+H) aci d Exanpl e 5b 4-chl orophenyl boronic acid
wdad2oklosrephenyl 627 (M-H) Exanpl e 5c PCT/US2004/030907
4- met hoxyphenyl bor oni ¢ 4- met hoxyphenyl 624 (M+H) acid
Exanpl e 5d 4-fl uorophenyl borgmi c acid 4-fl uorophenyl
611 (M+H) Exanpl e 5e 2-fl uorophenyl boronic acid
2-fluorophenyl 6 (M:H) Exanple 5f 2-
to2affdrtl theltalendidipoyih@ Bea phle @bef Ok Mhich crystallizes upon standing (20.5 g,
trifluoromnethyl phenyl born onic acid Exanple 5g
78%pret hyl phenyl bor oni ¢ 2- et hyl phenyl 607 (MH) acid
Exanpl e 5h phenyl boroni c acid Phenyl 593 (MtH) Exanpl e
4- 4-(trifluoronethyl)phenyl 661 (M-H)
S(eipra. fRrejoarativet dfNIgthehythinor4-brointobasicdted 4- Exanpl e 6
| sopr.opyl . .
5. [ aAGRID:Ehloriled67 916 297 BYRAIHPI ARSI sfip 4rhgomo-2-

nfiRbERRaR (352 %ésgh%mﬁ YeleqRenzntd RRBiNG e ackR{ 120Xy 3% foom
H N Conbine tris(di benzylideneacetone)di pal | adi um(0)
tenepedBuregind Gtinfed 2nivp IS}owly pour the mixture into water (700 mL) and adjust the

cem ¢- 2 8423&‘?{% enyl bonoy-L . 1 - b hyl .
o550 808 LR R e Shu vl o, e
stk e Biliomalkp vx{ithhdtlﬁf}l uedste @Rd filtdr thmckuppsng@nt Separate the filtrate and

suspensi on w t
extracrtJ the aqueous layer with ethyl acetate (200 mL). Combine the organic layers, dry
over sodium sulfate, filter and remove the solvent under reduced pressure to afford the

title compound as an off-white solid (11.3 g, 84 %)

Step 3. Preparation of Methyl 4-bromo-2-isopropoxycarbonylaminobenzoate

Add isopropyl chloroformate (104 mL, 104 mmol, 1.0 M in toluene) dropwise to a
solution of methyl 2-amino-4-bromobenzoate (14.5 g, 63.0 mmol) and pyridine (10.3 mL,
126.0 mmol) in dichloromethane (210 mL) at room temperature under nitrogen and stir
for 5.5 h. Pour the reaction into water (500 mL) and separate the layers. Extract the
aqueous layer with dichloromethane (2 x 100 mL) and combine the organic extracts and
wash with 2 N HCI, saturated sodium bicarbonate and brine (100 mL each), then dry over
sodium sulfate, filter and remove the solvent under reduced pressure to afford the title

compound as a pale orange solid (19.2 g, 96%)

Step 4. Preparation of Methyl 4-bromo-2-[isopropoxycarbonyl-(3-
methoxycarbonylpropyl)amino]benzoate

Heat a suspension of methyl 4-bromo-2-isopropoxycarbonylaminobenzoate (19.2
g, 60.7 mmol), methyl 4-iodobutyrate (16.4 mL, 121 mmol) and cesium carbonate (39.6 g,
121 mmol) in N, N-dimethylformamide (240 mL) under nitrogen at 80 °C for 24 h. Cool
the mixture to room temperature and pour into a saturated ammonium chloride solution
(500 mL) and extract with ethyl acetate (3 x 200 mL). Combine the organic extracts and
wash with water (2 x 400 mL), brine (100 mL), then dry the solution over sodium sulfate,

filter and remove the solvent under reduced pressure. Purify the residue using



nitrogen at roomtenperature for 5 mn. Add norpholine
(0.033 n., 0.369 mmol) followed by
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0] - 7- brono- 2, 3, 4, 5- tetrahydrobenzo[ & azepi ne- |
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chioxiatsgeaphiyton silicatged remtmghaﬂehexhhésfeellyl tabatare ¢60:03), td rovide the
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SapCl. epgadon diHprofii &-Hromoetnbxg2 BxdainfsitiaByduebanzo[b)azepine-1-
%?e red utilizing the sane net hodol ogy described in
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n@ﬁthqxgggb@rm}propyl)ammo] benzoate (15 9 g, 38.2 mmol) in toluene (500 mL) over

lL g 5of%‘o atsgl Itnl 'P r’%ylll x}ﬁl%lﬂg ]tOIZeI{EQrIQ(;b mL) at
é% H enzo dg

I No-
70€€nbﬂmymabgen Jt&fzﬂeﬁr 7 tExamnhe niix tReag e@xﬁm Rm;bﬁat(lﬁ&h)i pour the

ARl e, 0o, 4 el bl pet ezl g, Naet Dyl BERELAZ1 1Y) W8S N hcy

(@fﬁi‘%ﬁd YdphFAEN@aMRR. %aéd\{hémqlﬁisam!y@r @th“&h&l' A¥Btate (3 x 200
phenyl am no 609 (M+) Exanple 6d Pyrrolid

n}ﬂy)r theh pdmhmtil}d 01138!@0 EMtrad)s, Exalirpbelugen a\zeetso@ium selfeteefilter and
- 0X0Os3 az

in- -yl 586 I\/HrH% Exanpl.e 7

B S ol SusB Byl BT Gihapm ype-8-bromo-s-

oEzsarr_m 8- t&raﬁzyeidbeﬁmb]azqﬁﬂsdi B-dlcayboxyibte 4sMhtdrarfpeanmi-gol?d (11.8 g,
Met hanol Met hoxy 547 l\/H-HZg

80%). Dissolve 1-isopropyl-4-methyl-8-bromo-5-0x0-2,3,4,5-tetrahydrobenzo[b]azepine-
1,4-dicarboxylate (11.8 g, 30.7 mmol) in glacial acetic acid (72 mL) and add water (6.5
mL) followed by concentrated hydrochloric acid (22.6 mL) and heat the resulting solution
at reflux for 45 min. Cool the mixture to room temperature and pour the solution into ice
water (500 mL) and adjust the pH to 8 with potassium hydroxide (85 g) in water (200
mL). Extract this mixture with ethyl acetate (3 x 150 mL) and combine the organic
extracts and dry them over sodium sulfate, filter and remove the solvent under reduced
pressure. The crude material is purified using chromatography on silica gel eluting with
hexanes/ethyl acetate (60:40), to afford the title compound as a yellow solid (5.24 g,

52%): ESIMS 326 (M+H).

Step 6. Preparation of Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-
bromo-2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate.

Add 3,5-bis(trifluoromethyl)benzylamine (5.47 g, 22.5 mmol)followed by
titanium isopropoxide (5.98 mL, 20.1 mmol) to a solution of isopropyl 8-bromo-5-oxo-
2,3,4,5-tetrahydro benzo[b]Jazepine-1-carboxylate (5.24 g, 16.1 mmol) in tetrahydrofuran
(20 mL) at room temperature under nitrogen was and stir the solution for 4 h. Dilute the

reaction with methanol (40 mL) and slowly add sodium borohydride (0.912 g, 24.1 mmol)
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5-Tacetyl-(3,5-bistrifluoronethyl benzyl)am no]-7-am no
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Add 2 N hydrochloric acid (2 nmL) to a solution of
i sopropyl 5-[acetyl-(3,5- -53-
bi st ri f1 uoronet hyl benzyl ) am no] - 7- (benzhydryl i deneam n
0)-2,3,4,5- tetrahydrobenzo[]azepi ne-I|-carboxyl ate
qex éﬁp‘llletoalby rgaQtigPaNduptir at @.ernlrmip)trame fatahy Quehdrthareaction

P uitofs LRMROTRTER difyRebetinbLitt D ShFierne

hixtie aad wvagi e ssladhi with &idrea/drRdndd R & 5 O0HIL)NSeehate the
bri ne élo nm. each). Dry the organic Iaéer

THHAY ape wask B qy&a%laveatveth # N NepHaad HEhg08 Diife (50 mL each), then
d?ggt%é&ghtféﬂ AGEr JoAmiE ﬁﬁeﬁ&r ?1?1’.?P%r% regilarv s%Weﬂglg}}cfeF Ee)c/irlced pressure

e over silicag I'ng WI hexa
taaffoat isofrbpyl)S-(3 Bbtrditodendth@bérizylatinorGdbromb-23 45

Of i O:Qteg ﬁé}%%ﬂéﬁgySZ ogylatzg(s%)a Whﬁgcs:lohg/s Agg %ce(ti%tl?lydrﬁi%_(ﬂﬁ
rﬁle%mbg(ds@p'imbé &t dubpdRioABR tddyptdps N3y 8 5am no] - 7- di et

hyl am no-
hlfétlﬂawdmﬁtymgﬁ&pamﬁrMme -2cht Bestyatardeobaned [ Blodké pima-1-

ox?ffsz)igel f@édr Ilgq ngmolg %gd 8yr1c9ne5 ?léb é‘HR" Q 24? mmoel) B (Iilchloromethane

(61]$ @;gr)@myémﬁg{)%@efomed (S0 3€biAgter kifd adartvmes bythpetz Wmagitke
- am no-
coalingparh Aph BALB the Factiopith 2om eamsERYE and siinfor §@ hg Dilute the

ok % %m?lﬂglg@éf%ﬁ%‘?ﬂlﬁ)zan 2 %E)xﬂglt“é’fh%afdpoc%‘i’lc%d 2x50

mb)rpanmtadr guedddodioet bicarbanate @(Z)enL)flzﬁldrbrmet(ﬁ)O trfig. Dry the organic
resultln cIe nand ir, for Dilute the
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Example 23
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-fluoro-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate
CF;

H;C N/\Q/
o N

Oél\oim

CH,

This compound was prepared utilizing the same methodology described in
Example 22 by replacement of methyl 2-amino-4-bromobenzoate with 2-amino-4-
fluorobenzoate following the procedure of Example 22, Steps 1-6 for the synthesis of
isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-bromo-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate. EI MS 535 (M+H).



under reduced pressure. Chromatograph the residue over
silica gel, eluting with hexanes/ethyl acetate (20:1

wo 2003/03)796 t 0 provide the title conpound as a cBCDUSB®EE030907
gum (0.059 g, 56%, APCI Ms 560 (M+H). Exanple 12
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(dicyclohexylphosphino)biphenyl (0. 0047 g, 0.013 mmol) and potassium fluoride (0.023

g, 0.403 mmol) is added and the reaction is heated at 50 °C for 1 h. Cool the reaction to
room temperature and dilute with ethyl acetate (30 mL) and wash with 2 N sodium
hydroxide and brine (10 mL each). Dry the organic layer over sodium sulfate, filter and
remove the solvent under reduced pressure. Purify the residue using chromatography on
silica gel, eluting with hexanes/ethyl acetate (60:40), to provide the title compound as a
white solid (0.058 g, 72%): ESI MS 593 (M+H).



di met hyl am no- 2, 3, 4, 5-t et r ahydr obenzo[ f c] azepi ne-
-carboxyl ate. N Exanple # Reagent R M5 (ES+) Exanple

wd Xoaost’v€ anhydri de Acetyl 574 (M+H) Exanpl e BAT/US2004/030907
benzenesul f onyl benzenesul fonyl 672 (M+H) chlori de
Exanpl e 15 benzoyl chloride B hzoyl 636 (MrH) The
fol l owi ng Exanples were prepared utilizing the sanme
nmet hodol ogy described in Exanple 5 wherein R is a
variabl e and is introduceBX¥ppled§i acenent of

t bl owin _
LS s IR SO0
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t et rahydr obenzol b] azepll_p% N ar I ate.-48- Exanple #
Reagent R M5 (ES+) Exa e 16 tTibutyl (vinyl)tin

Vi nyl 543 (M+H) Exanpl eut | ( dmet hoxyvinyl)tin
7-acetyl 559 Exanpl end8~N sopr opyl
5-Tacetyl-(3,5-bistrifl uo(ﬁ@t hyhbenzyl ) am no] - 7- met hy
| car boxyl ate-2, 3,4,5- tetrn benzo[] azepi ne-
-carboxylate H CO C Purge wit aCHyspenS| on of

%Sg?l?llf}g%ldgrﬁél[‘ rrt%l Wi %SO&%H'S AW SHpeid-3,%3, 4, 5-t et r ah
blymﬁﬂobmwm&@zgﬂpamo] gadrb1ax-p|3d s-tét%hél@l%bgnzo@b]ﬁzebme 1-
Caﬁxﬁzﬂ@ &’(d ?Htag l am ne gmz g@?iémnl}c&diotﬂ’rﬂ(g;)p 126 n@aoi) N, N-
dlgregigfﬁ}om{n)de A nﬂ.ﬁ% 9 rl]btn{L Jn?cr&x%a\;g")lal Add
tetrakis(triphenylphosphine)palladium (0) (0.0043 g, 0.0037 mmol) and irradiate the
mixture at 175 °C for 0.5 h (60-80 Watts). Add a second portion of zinc cyanide (0.014 g,
0.124 mmol) and tetrakis(triphenylphosphine) palladium (0) (0.0043 g, 0.0037 mmol) and
continue irradiating for 8 min. Cool the mixture to room temperature and dilute with
ethyl acetate (35 mL) and wash with water (3 x 25 mL) and brine (25 mL each) , then dry
the organic layer over sodium sulfate, filter and remove the solvent under reduced
pressure. Purify the residue using chromatography on silica gel, eluting with
hexanes/ethyl acetate (60:40), to provide the title compound as a crushable white foam
(0.034 g, 51%): ESIMS 542 (M+H).

Example 26
Isopropy! 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-amino-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate.



and nmethanol (1 nL) with carbon nonoxi de gas at room
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m xture to roomtenperature #bd dilute with ethyl
acetate (30 nL) and wash with water (3 x 10 nlL) and
brine (25 nmL). Dry the organic |ayer over anhydrous
Stepdi. Rrepaniticat & Isdpropyé 5-[acedyls (8 Pebistriflb erostsithpdbenzyliieino] -8-

reduced. pressure mat ogr aph e resi.due over
e B R aRG . n e TR BRI e Rl 1o
3: 1) ColbineltAl¥ideenkylRlehédcb@nEAFAALNGEMIB) @.0W7i % ©.082Imlol), 2,2’-
(0..320 8399 : APCI M5 575 (7I\/H—|).-49- Exanpl e 19 )
b]sgcbptpe@pj&ihosphmo)-l,l -binaphyl (0.157 g, 0.252 mmol) and sodium #-butoxide

(1 PG nldtiin ShBEAC (s HEL AT BaC BREYIch & B firb @B room
teﬁEpeﬁ‘dghr'ElifgSS mémpmridlil gel\émlplrll@fgaﬁnlﬁeei (Ojl-18551 mkj (iélig%:t mencd pfstlowed by
iﬁggéﬂpaggmc%l-&ig%é%tﬂﬁwapnmywﬁwl@emwvﬁ%e-ﬁw-ﬁéﬁ,%w ng
téﬁﬁy&ﬁ@&ﬁglgy_]z[?zeﬁifneﬁx@d?mx‘é'}ajf@((f.ﬁo 3 0R4DMNBBE3hE hed this mixture at

I sopr opyl acetyl - (3,
80i°€tunidérd mwogemdvhi hb €iopl/thy amik wed tozropmsttemperatubn dilh@tvaittp

R bR P NS b ATk s BRERSLH S o e

pEesue aid/pur(f e lRbighe udihg eHrommidayphe 02 ¥ilicagenelutidg Gahbo
xXy-2,3,4,5- tetrahydr obenzoL] azepi ne-1-carboxyl ate

hexanes/ethyl acetate (60:403/, to provide the title compound as an orange oil (0.520 g,

89%): APCI MS 696 (M+H).

Step 2. Preparation of Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-amino-
2,3,4,5-tetrahydrobenzo[b]azepine- 1-carboxylate

Add 2 N hydrochloric acid (0.19 mL) to a solution of isopropyl 5-[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-8-(benzhydrylideneamino)-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.520 g, 0.747 minol) in tetrahydrofuran (5
mL) at room temperature and stir for 3 h. Dilute the mixture with ethyl acetate (20 mL)
and wash with saturated sodium bicarbonate solution and brine (10 mL each), then dry the
organic layer over sodium sulfate, filter and remove the solvent under reduced pressure.
Purify the residue using chromatography on silica gel, eluting with hexanes/ethyl acetate
(1:1), to provide the title compound as an off-white solid (0.297 g, 75%): 530 (M-H).



CF/ CH CH Add 2 N sodi um hydroxi de solution (2 nL) to
a solution of isopropyl-5-[acetyl-

W@ 30054081794 ri f | uor onet hyl benzyl ) am no] - 7- br ono- PCBUE2084/030907
et rahydr obenzo[ b] azepi ne-| car boxyl ate (-0.100 g, 0.174
mmol) in nethanol (5 nL) at -87-C and allow to stir for
30 mn. Acidify to p 4 with 2 N hydrochloric acid
sol ution and extract the aqueous m xture with ethyl
acetate (3 x 10 nlL). WasltExample_@anic | ayer with water

and hQrine (1 . egch). y. the organic | ayer aver .
ISP olfee e s G ety g T B ERB O op o amino-
2,§,Q!5Vt%f}5h)!éﬁ‘6’&'h_zé[@YHi@;ﬁﬁe-@fc%Po%%Srﬁte_ Purify the residue by
triturating wth water, to prfovide the_title conmpound
as a white solid (0.091 g, : s 561
(M+H) . -50- The fol |l owm ng Ex e pr epar ed
utilizing the sane net hodefogy de bed in Exanple 1
wherein is a vari abl(&\}/ﬁ)nd f nt xodyeced by repl acenent
of 2-am no-benzoi cygeidd egter With alternative
reagents foll ow ng the gproceduy ef;, Exanple 1, Steps
1- 8 for the synthesis of = le3
5-[acetyl-(3,5-bistrifluoronet T bepzyl )am no]-2,3,4,5
- tetrahydrobenzo[ ] azepi ne-| -carboxylic acid isopropyl
est efdd methapesmifanylichlofidré by Bht0. RO mBoD)ESR)Wisk lnpsuspgision of

GBI R LSRR L ARERACL RS la B0t !

tetrahydrobenzo[b]azepine-1-carboxylate (0.082 g, 0.154 mmol) and pyridine (15 Ul,

0.185 mmol) in dichloromethane (2 mL) at O °C under nitrogen. Stir the orange
suspension for 0.5 h, then remove the cooling bath and warm the mixture to room
temperature and stir overnight. Dilute the mixture with dichloromethane (30 mL) and
wash with 2 N HCI, water and brine (10 mL each), then dry the organic layer over sodium
sulfate, filter and remove the solvent under reduced pressure. Purify the residue using
chromatography on silica gel, eluting with ethyl acetate/hexanes (70:30), to provide the
title compound as a white solid (0.055 g, 58%): ESIMS 610 (M+H).

The following Examples were prepared utilizing the same methodology described
in Example 27 wherein R1 is a variable and is introduced by replacement of
methanesulfonyl chloride with alternative reagents following the procedure of Example
27 for the synthesis of Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-

methanesuifonylamino-2,3,4,5-tetrahydrobenzo[b]azepine- 1-carboxylate.
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| sopr opyl

5-1Acetyl -(3,5-bistrifluoronethyl benzyl)am no] - 8- brono
WO 2003/03877% t et r ahydr obenzo[ f c] azepi ne-| - car boxRtBUS2004/030907

Step . Preparation of Methyl 4-brono-2-nitrobenzoate

Add concentrated sulfuric ackgl (7 nmL) to a solution of

conmercially avail abl e 4- bronp-2-nitrobenzoic acid

(25.0 g, 102 nmmol) in nethanol (150 ni), and heat at

Exghples for 167 Remenr Cool tTheg geaction to ropms (ES+)
tenperature apd pour into watler (500 m) and! adj ust

ExaweplpPBof t he s@p@n@dmdeto dq Avetyl sol i d sod $ith (M+H)

t ot o (D

carho te—Ex act—tn FatHanR v'\7|*t||
BT 001 ) & bR EBROI 2T he o Bar UiV Ee of SIS
with brine (106h6tide dry over| sodiumsulfate, filter
and remmve the solvent under Ireduced pressurpe-51- to

Exgmiple 40t he ti1b@12@blrﬂbbmﬂ§ as eBmD)é anber oi | 636MtH)

crystattizes—tpon—standimg—(20-5¢,— 789 Step—2-

Preparati on of Met hyI 2- am no- 4- br onobenzoat e Add

ti n() chloride (65.9 g, m,ﬂimlsl to a suspensi on of
4- br onp- 2- nitrobenzoate nmol ) in

Iselafﬁeler&Eaa%téld(%awsaﬂomm@hﬂéwypgm%)mﬁtbylr%éﬁﬁ-
4 h. Slowy pour the m xture
teg?xﬁ@%\%\b&%&[@@%nﬁ cﬁrboS&la just the pHto 9 with solid
pot assi um hydroxi de. Filtér the whi)e3suspension
through Celite then stir t cake with ethyl
acetate and filter thatH€uspt Y Separate the
filtrate and extract th agdeons |layer with ethyl
acetate (200 nL). Conbi he ot gani’c | ayers, dry over
sodi um sul fate, fil thsF and rs - the sol vent under

reduced pressure to affor % ’ e conpound as an

off-white solid (11.3 g, 3. Preparation of
Met hyl 4-br onp- 2-i sopr opoxycar bony am nobenzoat e Add
i sopPlo‘gq/wlthhnhtmgnﬁm svapens{oh(A istpropy0-4-[aradyl;(3,56- OM i n

t ol.uen

AT S IR E o Ti——
capydxlythitd@. (58Qx, 8.23% .mmol), trimethylboroxine (36 01, 0.257 mmol), and
potassium carbonate (0.106 g, 0.771mmol) in N, N-dimethylformamide (2 mL) in a 10
mL microwave vessel. Add tetrakis(triphenylphosphine)palladium (0) (0.030 g, 0.026
mmol) and irradiate the mixture at 150 °C for 20 min (50 W). Dilute the mixture with
ethyl acetate (20 mL), wash with water and brine (10 mL each), then dry the organic layer
over sodium sulfate, filter and remove the solvent under reduced pressure.‘ Purify the

residue first using chromatography on silica gel, eluting with hexanes/ethyl acetate

(60:40), to provide the title compound as a white solid (0.056 g, 41%): 531 (M+H).

The following Examples were prepared utilizing the same methodology described
in Example 31 wherein R1 is a variable and is introduced by replacement of
trimethylboroxine with alternative reagents following the procedure of Example 31 for the
synthesis of Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-methyl-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate.



126.0 mmol ) in dichl oronmethane (210 nL) at room
tenperature under nitrogen and stir for 5.5 h. Pour

wo b@sogdaed i on into water (500 nmL) and separ at eP¢ES2004/030907
| ayers. Extract the aqueous |ayer wi th dichloronethane
(2 x 100 nL) and conbi ne thesgrgani c extracts and wash
with 2 N HCO, saturated sodi um bi carbonate and bri ne
(100 nL each), then dry over sodiumsulfate, filter
and renove the solvent under reducedHressure to
afford the title conpound 7 orange solid (19.2
g, 96% Step 4. Prepar aticon
4- br onp- 2- [ i sopropoxyca
met hoxycar bonyl propyl ) a odtfe Heat a suspension
of met hyl 4-brono-2-irgop arbonylan1nobenzoate
(19.2 g, 60.7 muol), nethybgﬁ Hobutyrate (16.4 ni,
121 nmol ) and cesi um car bdhate 6 g, 121 mmol) in
N, i V-dinmethylformam de (240 ni der nitrogen at 80

Example #£4 |Reagd®! the m xture tof rpomtenperature aphms (ES+)
500

pour intd a saturated amonium kchloride solution ( b

Examplersd ekdbudtvioylitm et hyl acet p¥ayl3 x 200 ni). 543 (M+H)

BRG0P R, | SR IOt M) ¢ then drB¥he sol uti o ovef 5 1+

sodiumsulfate, filter and renove the sol vent under
reduced pressure. Purify the residue using' -52-
chr omat ogr aphy on silica Hsampla3&ing with

S

e ;sng‘%?%ﬁ%@méﬁﬁgthg% B B gl gy s
tetfutrytirGbeo bl adépmpar-edrbanylad | sopr opyl

8- br onp- 5- oxo0- 2, 3, 4, 5-t et rahydr obenzob%] azepi ne-1| car bo
xyl ate Add a sol ution of hy| ,

4- br ono- 2-[i sopr opoxycarll_? N( 3-
met hoxycar bonyl propyl ) ami Q] benz
mmol) in toluene (500 ni) ,L 0 a suspension
of potassiumr-buto 76.4 mmol ) in tol uene
(1800 ni) at 70 C unggg nitr;ﬁan.cugfter 7 h, cool the

e (15.9 g, 38.2

m xture to room tenperat urep our the suspension
into ice water (2000 nL) and adj ustHst he pH of the
sol UtAidggo&i%mscywﬁgﬁorghyurilalg(o.O11 g, 0.175 mmol) in one portion to a solution
of isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-amino-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.031 g, 0.058 mmol) and 37% aqueous
formaldehyde (0.014 mL, 0.192 mmol) in acetonitrile (3.2 mL) at room temperature. Add
acetic acid over 40 min to the resulting clear solution and stir for 2 h. Dilute the reaction
with methylene chloride (30 mL) and wash with 2 N NaOH (10 mL) and brine (20 mL),
then dry over sodium sulfate, filter and remove solvent under reduced pressure. Purify the
residue using chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to

provide the title compound as a white solid (0.021 g, 64%): ESI MS 560 (M+H).



(25 nL) and separate the |ayers. Extract the aqueous
|l ayer with ethyl acetate (3 x 200 nlL), then conbine
WO bmsosgani ¢ extracts, dry the solution over spdi/us2004/030907

sulfate, filter and renove the solvent under reduced
pressure to provide -isopropydo-4-nef hyl - 8- brono- 5-

0Xxo0- 2, 3,4, 5-tetrahydrobenzo[ fr] azepi ne-1, 4-di car boxyl a

te as an orange sem -solid (11.8 g, 80% . Dissolve

| -i sopropyl - 4-net hyl - 8- br Exampleo3®- 2, 3, 4, 5- tetrahydrob

enzo laze di car box ylate
I39prQp Lg [%etﬁégsubds%{ﬂ%‘owﬁly Wzﬁwléﬂhg a&%&la”@’é‘o
tgt%y%g,zggb gﬁﬁqt_&gg&g,mydr ochloric acid (22.6 rrL)
and” heat t sulting solution at reflux for 45 mn.
Cool the mi xture to roomte rat upe_ah® pour the
solution into ice water (50&% ‘ adj ust the pHto
8 with potassium hydroxi d&{{ 85 wat er (200 nL).
Extract this mxture with et:‘e (3 x 150 ni)
and conbi ne the or +o_e nd dry them over
sodium sul fate, filter d e ]_Fe sol vent under
reduced pressure. Thgcctude erijal®> is purified using
chr omat ography on silica gel el @i mﬁth
hexanes/ethyl acetate (60:40), to afford the title
 conpdiisccomponng wias preparotl |Utih(15g o sgmeamodcﬂ_@y desrrirg in
Pr epar
s Rle VB o SRROPOA P ue hOR B iy folowing e
pbdcedire 3f Bxdmplet3atfoadhy @ymb@ﬁszﬁ[lbﬂp’ﬁm i5f[ﬁcetylc(arjaoxyl at e
Add 3,5-bis(trifluoraonethyl)benzyl am n
bistilyaremebykanay) aminc] ri-dimetdpnispod fe- tetsalyérqbenzoi@aaepme-l-
§@§§9 %p a solution of isopropyl 8-bronp-5-o0xo-
, -tetrahydro benzodi azepi ne-1-car boxyl ate (5. 24
g, 16.1 mol) in tetrahydrofuran (20 nL) at room
t enper at ure under nitroge vvas a:ﬂéj stir the solution
for 4 h. Dilute the react mMple $0 et hanol (40 nl) and
s%hmwélyoﬁm)qu BhcBydB |5dﬁstf1@u8rl)ﬂleﬂ1yll?e412§l)dﬂiﬁﬁbp-8-53'

over 15 mn to the reaction and stir at room
hv@rmsémathmlrwﬂe%teg.asydﬁobe@dhmepln@lr@dqumtﬁ with
addition of 2 N NaOH (50 nL) and water (50 niL) and
stir for 0.5 h. Filter the
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Add butyl lithium (0.157 mL, 0.252 mmol, 1.6 M in hexanes) dropwise to a
solution of isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-bromo-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.100 g, 0.168 mmol) in tetrahydrofuran (2
mL) under nitrogen at -78 °C and stir for 1 h. Add N,N-dimethylformamide (0.052 mL,
0.672 mmol) dropwise to the cold solution and stir for 40 min at -78°C then warm to
room temperature. Quench the reaction with saturated aqueous ammonium chloride (10
mL) and dilute with ethyl acetate (20 mL). Separate the layers and wash the organic layer

with water (2 x 30 mL) and brine (30 mL), then dry over sodium sulfate, filter and remove



m xture and wash the solids wth ethyl acetate/ethanol

(4: , 3 x 100 nL). Separate the filtrate and wash the
we@e@andod ayer with 2 N NaOH, 2 N HC, and briper/(S®oat30907

each), then dry the solution over sodium sulfate,

filter and renove the sol ventguunder reduced pressure

to afford

i sopropyl -5-(3,5-bistrifluoronethyl benzyl am no) - 8-brom

sehvénurdiebredt@idr by oiieab praeddxha zeak Artehydea rmspoWeah@ cRge
a white solid. Add acetic anhydride (22.6 niL,
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tiglompovid @8 a0 dff-drlutsrsobidi(@. 0@8: BB%R BSIBLS ) (MsHl) ur at ed
aqueous sodi um bi carbonate (50 nL) and brine (50 ni).

Dry the organic |ayer over sodiumsulfate, filter and
renove the sol vent under uﬁ@uﬁﬂa3pressure Purify t he
resi due using chronmat ography on silica gel, eluti

Imrw axasres (@ OrRistrifatogicghy w@zw@ammpbi%am%minrﬁél 34,5
lid (7.60 g, 79% 2
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5-Tacetyl-(3,5-bistrifluoronethyl benzyl)am' noj - 8-f | uor

0-2,3,4,5- tetrahydrobenzo[gh;:eplne Iparboxylate
Thi s conmpound was prepared Gfi same

met hodol ogy described in y replacement of
nmet hyl 2-am no- 4- bronobenfo t el t h<2- am no- 4-

fl uorobenzoate foll ow ng pro edurrg of Exanple 22,
Steps 1-6 for the symthg i gopr opyl

5-[acetyl - (3, 5-bistogfl oronet yl lpemzyl ) am no] - 8- br ono
-2,3,4,5- tetrahydrobénzo[] bn.QI -carboxylate. E S
535 (M+H) . - 54- CH;

Combine tris(dibenzylideneacetone)dipalladium (0) (0.015 g, 0.017 mmol), 2,2’-
bis(diphenylphosphino)-1,1°-binaphyl (0.031 g, 0.050 mmol) and sodium ¢-butoxide
(0.023 g, 0.235 mmol) in toluene (3 mL) in a 10 mL microwave vessel and purge this
suspension with nitrogen at room temperature for S min. Add morpholine (0.016 mL,
0.185 mmol) followed by isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-
bromo-2,3,4,5-tetrahydrobenzo[b]azepine- 1-carboxylate (0.100 g, 0.168 mmol) and
irradiate this mixture at 110 °C for 15 min. Dilute the cooled mixture with
dichloromethane and filter through Celite. Remove the filtrate solvent under reduced
pressure and purify the residue using chromatography on silica gel, eluting with
hexanes/ethyl acetate (60:40), to provide the title compound a yellow solid (0.041 g,
40%): ESIMS 602 (M+H)

The following Examples were prepared utilizing the same methodology described
in Example 37 wherein R1 is a variable and is introduced by replacement of morpholine

with alternative reagents following the procedure of Example 37 for the synthesis of



Exanpl e 24 Synthesis of |sopropyl
5-Tacetyl-(3,5-bistrifluoronethyl benzyl)am no] - 8- pheny
WO 205837496- t etrahydrobenzo[ b] azepi ne- - car boxptEUS20060B30907
a sol ution of
I sopropyl -5-[acetyl - (3, 5-bi spi fl uor onet hyl benzyl ) am n
0] -8- brono-2, 3, 4, 5-tetrahydrobenzo[ fr] azepi ne-
-carboxylate (0.080 g, 0.134 mmol) in tetrahydrofuran
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pal | adi um acetate (0.0015 g, 0.0067 mol),
tezfﬁbxﬁre%%ma@%ﬁﬂsf&m%iam phenyl (0.0047 g, 0.013
mol ) and potassiumfluorige (0.023 g
purge with nitrogen and stir fer 2
tenperature, then at 50
period, additional phenylh T .
nol ), palladium acetate 0015 g,C®30067 nnDI) 2-
(di cycl ohexyl phosphikn . v/ (0.0047 g, 0.013 mmol)
and potassium fluorideH(0.023 g, €8: 403 nmol ) i s added
and the reaction is heatedOa C for 1 h. Cool the
reaction to room tenperature and Bt ute with ethyI

@gp (30 MR wash W th RN soolun1nyor md
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Synt hesi s of |sopropyl
5-[acetyl-(3,5-bistrifluo netg¥heenzyl)an1no] 8- cyano
-2,3,4,5- tetrahydrobenzo - car boxyl at e.

Pur Q%ﬁ%ﬂyjﬂ sr[héerqqqg 75»blﬁrlﬂﬁbﬂéﬁeﬁfyll%(nzy])ammo] 8-methoxy-2,3,4,5-
i sopropyl™-5-Tacetyl-(3

bi strifl uoronet mntabzdﬂr@wn)zaih]mpms IreasbaxyRtd, 4, 5-tetrah
ydrobenzo| 7>] azepi ne- 1 carbgxyl ate (0.&f4 g, 0.124
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Combine isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-bromo-
2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate (0.100 g, 0.168 mmol), palladium
acetate (0.001 g, 0.0033 mmol), 2-di;tert—butylphosphino—2’,4’,6’-triisopropylbiphenyl
(0.002 g, 0.0041 mmol), cesium carbonate (0.082 g, 0.252 mmol), and methanol (0.03
mL, 0.67 mmol) in toluene (1 mL) in a 10 mL microwave vessel and irradiate the mixture
at 110 °C for 30 min (45 W). Dilute the mixture with ethyl acetate (20 mL), filter through
Celite® and remove the solvent under reduced pressure. Purify the residue using
chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to provide the
title compound as a white solid (0.028 g, 30%): ESI MS 547 (M+H)




(2 m) ina 10 L mcrowave vial. Add

tetraki s(tri phenyl phosphi ne) pal | adi um (0) (0.0043 g,
w@20883F77960l ) and irradiate the m xture at 175PC//81004/030907

0.5 h (60-80 Watts). Add a second portion of zinc

cyani de (0.014 g, 0.124 mol )g3and

tetraki s(tri phenyl phosphine) palladium (0) (0.0043 g,

0. 0037 nmmol ) and continue irradiating for 8 mn. Cool

the mxture to room tenpeExhiipt 40d di I ute vvith ethyl

acetate (35 nlL) and:wash with water
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PJB_‘HW the @Rfde Q@ﬁérlatl lLid @h?&?ﬂé&@grﬂfhef%g sfriddnde EILIIBIIDF R&qﬂﬁféxgﬁs/ethyl

Cool the m xtufFe to roo enper ature, l[ute wt
agétath (@0 4Me topmeida tiet titld coarpouhd esig whie kolide(0.(R8rg 3874 hESI MS
5%5|(M+?1t)e sol vent under reduced

Example 43
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-methanesulfonyl-2,3 4,5-

tetrahydrobenzo[b]azepine-1-carboxylate

HiC, CF3
N Jj CH,
0
07 NcH,

Add a solution of oxone (0.111 g, 0.181 mmol) in water (1 mL) dropwise to a
solution of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-thiomethyl-
2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate (0.034 g, 0.060 mmol) in methanol (2

mL) at 0 °C. Warm the white suspension to room temperature and stir for 1 h. Dilute the



pressure and purify the residue using chromatography
on silica gel, eluting with hexanes/ethyl acetate
W@ 8@s548)796 t 0 provide the title conpound as an BCHEIOS®04/030907
oil (0.520 g, 89%: APCI Ms 696 (M+H). Step 2.
Preparati on of |sopropyl -64-
5-Tacetyl-(3,5-bistrifluoronethyl benzyl)am no]-8-am no
- 2,3,4,5-tetrahydrobenzol[ & azepi ne-1| - car boxyl ate Add
rezctmnhyldr water (35 h@x‘rdjeX(tl(actl\Qitlnrtt)lyt wettes@utQ mh.).oDry the combined

onghp P s S oA SRIS liiond rermo et soly e YRS ardues
preasuee @%}fﬁthé@ilﬂ@wﬁf@&lﬁm%kﬁﬁﬁﬁbﬁl§r11ba géll aamy ahﬁ ethyl
(0.520 g, nmol ) i n tetrahydrofuran (5

aqe@éﬁ*ﬂ“t"éﬁ?ﬁe@ﬁﬁ@? do HWdldi?tth? tiflpgorgpepndzs |au*f1utet8ﬁbd (9- Qtfug H4%):
Iglg@g M+ cetate (20 nL) and wash with saturated
I'um bi car bonat e solution and brine (10 nL each),
then dry the organic Iayer over sodiumsul fate, filter
and renove the solvent u redﬂced pressure. Purify
the residue using chromat on silica gel,
el st t -
sy o b gy 44
75%: 530 (MH) tet@hydrﬁlxmplbéazzmnbsle@rbxpwate
5-Tacetyl-(3,5-bistrifl uor ongt hyl benzy@;iam noj - 8- net ha
nesul f onyl am no-
2,3, 4,5-tetrahydrobenzo[ b},

e Nne- rboxyl ate CF H

CH CH Add net hanesul fonyl 3 DO, 0.1270 mol )
dropwi se to a suspensi on CF;

i sopropyl -5-] acet@}ﬁo I\I or onet hyl benzyl ) am n
0] -8-am no-2, 3,4 CH,4

t et rahydr obenzo[ b]azepi ne-1 -0 late (0.082 g,
0.154 mmol) and pyridine (15 D,” 0.485 mmol) in

g Ir g%g&gﬂg ti%%%ng-[Q}e}ylﬂg ,5gr)isQriHGgr%%eEHytll;e(r)lgﬁ?améH-é-b‘for}r?o-
2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate (0.100 g, 0.168 mmol),
tris(dibenzylideneacetone)dipalladium (0) (0.0031 g, 0.0033 mmol), 2-di-tert-
butylphosphino-2°,4’,6’-triisopropylbiphenyl (0.0043 g, 0.010 mmol), cesium carbonate
(0.082 g, 0.252 mmol) and benzyl alcohol (0.035 mL, 0.336 mmol) in toluene (0.67 mL)
in a sealed tube and heat at 110 °C for 20 h. Dilute the cooled mixture with
dichloromethane (50 mL) and filter through Celite. Remove the filtrate solvent under
reduced pressure and first purify the residue using chromatography on silica gel, eluting
with hexanes/ethyl acetate (60:40), to provide the title compound as a white solid (0.054
g, 52%): ESIMS 623 (M+H).



suspension for 0.5 h, then renove the cooling bath and
warmthe mxture to roomtenperature and stir

we@@sndyghd . Dilute the m xture with di chl or onep¢ETIs200800907
m.) and wash with 2 N HO, water and brine (10 nL
each), then dry the organic lLesyer over sodiumsulfate,
filter and renove the sol vent under reduced pressure.
Purify the residue using chromatography on silica gel,
eluting with ethyl acetat @xampless (70:30), to provide
the title conpoun s.a white solid (0.055 580
£S WEPERY TIPRT CHTBisMasImHa RIS by i iapd de-
utilizing the s Exanple 27
wherein R is aqggégggﬁgggﬂgﬂ%ggﬁ%?rogﬁqw t
repl acenent of nethanesul f@nyl or (e mnth
alternative reagents foll gw
Exanpl e 27 for the syntH&si s \of 5
5-[acetyl-(3,5-bistriflysR -pzyl)anino]-S-
met hanesul f onyl am no- 2, -t ef r ahydr obenzo[ ] azepi ne-
| -carboxylate. / CF- 38" Exanpl Reagent R Ms (ESt)
Exanpl e 28 acetic anhydrid cetyl®* 574 (MrH) Exanpl e
29 benzenesul fonyl benzenesul 670 (M+H) chl ori de

Exampl e 30 benzoyl chloride Benzof? 636 (MrH) Exanpl e
31 | Siypntopa/isopropyl-5- [acetyl (3 5- b1stnﬂuoromethylbenzyl)amino] 8-benzyloxy-

25435 Eltyal Pl hiB bt SR Er e P RRC L A B B .

p%llé(ﬁ@mVMntc'ﬁerlnt(S@%%t B &gﬁﬁ%&n@ﬂ(M) and stir at room temperature
i sopropyl [ acetyl

upHer an, mmgmfmfﬁyﬂ@é(ﬁlz 2 9tmhf@rolj9 Is- Bitenie peagtian HreughrGalite,
r}flgé 9@%@9 L:gk%] V@Eﬁ&h?l cgt%?eri?184¥$18$§the filtrate solvent under reduced

pressure. Purify the crude material using chromatography on silica gel, eluting with

hexanes/ethyl acetate (60:40), to provide the title compound as a white solid (0.054 g,
52%): ESIMS 533 (M+H).

Example 46
tert-Butyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-bromo-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate

Ny _Ldn,
CH,
Step 1. Preparation of 8-Bromo-1,2,3 4-tetrahydrobenzo[b]azepin-5-one
Dissolve 1-isopropyl-4-methyl-8-bromo-5-0x0-2,3,4,5-tetrahydrobenzo[b]azepine-
1,4-dicarboxylate (4.47 g, 11.6 mmol) in glacial acetic acid (32 mL). Add water (2.9 mL))
followed by concentrated HCI (9.9 mL) and heat the orange solution at reflux for 24 h.
Cool the mixture to room temperature and remove the solvents under reduced pressure.

Add 2 N NaOH to the residue and extract this mixture with ethyl acetate (3 x 100 mL),



(0.153 g, 0.257 mml ), trinmethyl boroxine (36 DI, 0.257

mmol ), and potassi um carbonate (0.106 g, 0.771lmmol) in
wonoosA8ti7aet hyl f ormam de(2 nmL)in a 10 L m cr oWare€T/US2004/030907

vessel . Add tetrakis(triphenyl phosphi ne)pall adi um (0)

(0.030 g, 0.026 mml) and irpédiate the mixture at 150

Cfor 20 mn (50 W. Dilute the mxture with ethyl

acetate (20 nL), wash with water and brine (10 niL
thé%lé%)lbmﬁ Hheroreanyic exteactss garihe solatjest ovsy spdismdulfatesfiltérand remove

th& al)ltvgﬁt ut?lﬁgr ng é%retspﬁr 2 luﬁ@ﬂh% ﬂ? malt ?%gﬁsgg%%r%ﬁ]% ography on

sﬂid:d geﬂ: alugag witl Hekarig/eiyl Bediy e60e4l) efolpyrdvide Bibadrao-1,2,3,4-
to provide the title conmpound as a whit e

A eDzef g nab1oe 238 Dringr sy Id Bhdd &0Toi ng

Exanpl es were prepared utilizing the sane net hodol ogy

described in Exanple wherein Rl is a variable and is
Step@r Grepaediobyf repBatyé BdndomofS-dxo- 213 gihyletranysobeazofipldzepine- 1-
ternative reagents follow ng the procedure of

% for the synthesis of |sopropyl

5 [ aAea Mi- reéﬁb&ylbdléérbmdt@wm% b)@6@@ﬁ}¥1?51|) Y@k a1lioPoMRbfd¥no-
4,5- tetrahydrobenz Jpsazelne- - car boxyl ate. - 59-

12 3G-legﬂlayﬁ;§q>leen#o[ltzéeaggnt5 fe (08 0d eSO 3Bxamel).dV.82

I -
ORI A9l Do yron g B RIRM S pariging g 10 &
0. 68‘[ ﬁ@lﬁil)/in-c(lcaﬂ&'ohieﬂiahé {1 ) an@tQ hd sloayy \)Jﬁlﬂiil oo fir tdmperiature.
am no-2,3,4,5- tetrahydrobenzg[]aze

Afteraé B394 mereedizgr-tubdidisarespaird8s8 ﬁy@#ﬁg é"%‘é) and V-
b5y 10 e 8 Spet o 5

Rerho®: thesolgeit, udder, 1§duced pressure and purify the crude material using

C

chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to afford terr-
butyl 8-bromo-5-0x0-2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate as an off-white
solid (0.097 g, 66%).

Step 3. Preparation of tert-Butyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-
bromo-2,3,4,5-tetrahydrobenzo[b)azepine-1-carboxylate

Add 3,5-bis(trifluoromethyl)benzylamine (1.49 g, 6.13 mmol) followed by
titanium isopropoxide (1.60 mL., 5.47 mmol) to a solution of rert-butyl 8-bromo-5-oxo-
2,3,4,5-tetrahydro benzo[b]azepine-1-carboxylate (1.49 g, 4.38 mmol) in tetrahydrofuran
(17.5 mL) at room temperature under nitrogen and stir the solution for 14 h. Dilute the
reaction with methanol (35 mL) and slowly add sodium borohydride (0.248 g, 6.57 mmol)
to the reaction and stir at room temperature for 3 h. Add 2 N NaOH (20 mL) and water
(20 mL) to the reaction and stir for 0.5 h. Filter the mixture and wash the solids with ethyl
acetate (3 x 75 mL). Separate the filtrate and wash the organic layer with brine (25 mL),
then dry the solution over sodium sulfate, filter and remove the solvent under reduced
pressure to afford zert-butyl 5-(3,5-bistrifluoromethylbenzylamino)-8-bromo-2,3,4,5-
tetrahydrobenzo[bJ]azepine-1-carboxylate as a white solid. Add acetic anhydride (6.0 mL,

64.0 mmol) dropwise to a suspension of tert-butyl 5-(3,5-bistrifluoromethylbenzylamino)-



t et rahydr obenzo[ f c] azepi ne-1 -carboxylate (0.031 g,
0. 058 mmol ) and 37% aqueous fornmal dehyde (0.014 ni,
w@209a371m®l ) in acetonitrile (3.2 L) at room PCT/US2004/030907
tenperature. Add acetic acid over 40 min to the
resulting clear solution angstir for 2 h. Dilute the
reaction with nmethylene chloride (30 nL) and wash with
2 N NaCH (10 nL) and brine (20 nL), then dryéd%\r/er 1) and
sodiumsul fate, filt SOV x§Rke/@2 g mmol) an
8-bmm%a,4pﬁ’@§§ﬁ¥‘g9b%$¢b#a%gslﬂéqr esi 33(3 usi ‘FEI% . oled to 0 °C.
ChY ORLOAL ARHY nfifolsin dicidogedethast (11 ily) e nitrogen €0
P} nes/ ethyl acetate (60: 402), .t%ﬂgyd\ggmmﬁr&daibmo room
AfENBe udditios iscontplete 8BPYE GO Y Eaoq - ES| '\55% d wash
(MtH) . - 60- - le with dichloromethane
pEREE FP E 187 Bf B e Sy

uor onet hyl benzyl ) am - -
vx%/té Ut &sianthy@rogen sulfate and satura%/ed aque&(ls)socmulrllloglcagb(q{a?é (5 mL
trahydr

obenzo[ ] azepi ne: | - ¢ 1 rehloive tieosobennaender
ex@r3. Prefhaoeghnig VARG Hﬂn?g?raga?%{e %dorleogX, descr. bed

in Exanpl e L Qasenliacamemttogfaphp prllige B EluHE ith
redugehP§ reaglé' rﬁ?%ﬁeﬂg theﬁgp:)r,ocedur e of S?gggpé &4 for
(RS NRetRe @apraio 1S ERRy S

I strifluoronethyl benzyl)am no] - 8-di net hyl am no- 2, 3, 4,
5-t et rahydr obenzo[ f e] azepi ne-1| car boxyl ate. Exanple 36
Synt hesis of (+/-)-1soprofBsample 47
5-[acetyl -(3,5-bistrifluoronethyl J11%0hetdyl-2,3,4,5-
hydr qg;ymﬂtﬁyﬂ-[62:318!-2!3,,@'btsgfﬂ%%&gﬁlgg%pgﬁng?gpi ne-
-carboxyl ate. CH HliZeblher I-Earddglate | 0. 252
nmmol, 1.6Min he%@%gg?dgérﬂgg\t/vi]sebt 0 a gplution of
i sopropyl -5-[acetyl - (3, 5- bic)sLtri fl net hyl benzyl ) ani n
0] - 8- brono- 2, 3, 4, 5- N
t et r ahydr obenzo[ & azepi n83¢ - carbo ate (0.100 g,

0.168 mml) in tetrahydr n (8 mgk, under nitrogen
at -78 Cand stir for 1 d N/N-di net hyl f or mam de
(0.052 n, 0.672 mol }*3‘aropvvi ¥ t eyt he col d sol ution
and stir for 40 min at -78 @=#ten(Mehmto

CH;
—butyl—S-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-bromo-
(0.438 g,0.719 mmol), methylboronic

Combine tert
ine-1-carboxylate
2,3,4,5—tetrahydrobenzo[b]azepme . .
acid (0.086 g, 1.44 mmol), [1,1’—bis(diphenylphosphino)ferrocene]dlchloropalladlum(II),
complex with dichloromethane (1:1)
9.16 mmol) in dioxane (25mL)ina 10 mL microwave vesse

at 110 °C for 80 min. Dilute the cooled mixture with dichlorome

(0.059 g, 0.072 mmol) and cesium fluoride (0.328 g,
1 and irradiate this mixture
thane and filter through

e filtrate solvent under reduced pressure and purify the residue first

(60:40), to afford

Celite®. Remove th

using chromatography on silica gel, eluting with hexanes/ethyl acetate

the title compound as a white solid (0.116 g, 30%).



roomtenperature. Quench the reaction with saturated

aqueous ammoni um chloride (10 nL) and dilute with
wetdwglosaeet ate (20 nmL). Separate the | ayers aneCTESivo4/030907

the organic layer with water (2 x 30 nL) and brine (30

m.), then dry over sodium sugg-ate, filter and

renmove- 61- sol vent under reduced pressure to provide

the crude al dehyde. Dissolve the crude t al dehyde

(0.091 g, 0.167 nmmol) in El?ﬁrhgl%Q‘S (3 m) and add

sodi um bor ohydride (0.019 g, 0.501 mol),in on ) .

g%ﬁ}*&ﬂl S ade8OTB ,smmeﬂmrgmthymep@fl)aéltlP?k?‘ﬁ@ofoéf'%a“ﬁ’, 2343

I at

e'the reactio ith e et_aliBoxylae. ML) and
wash with bri net%“l’gy#ﬁﬁ?nzf)fé#egﬁl%qtﬁ% orygani c | ayer
over sodiumsulfate, filter and re 't he sol vent
under reduced pressure. Pukif rude material by

chr omat ogr aphy on silicaggelw eltyng with
acetonitrile to provi I\ e

white solid (0.008 g, 8% S 57

| sopr opyl Cl

%npound as an off-
N
5-[acetyl-(3,5-bistrifluor og&t h/yﬁl@enzyl ) am no] - 8- nor ph
0

(MrH) . Exanpl e 37
olin-4-yl-2, 3,4,5- 0

t et rahydr obenzo[ Z?] azepi ne- 1| - car bggill ate Conbi ne
ris pli%rbﬁg%ﬁlﬂiﬁj(%%ﬁ%“sﬁwéﬂﬁbﬂ opabpagykirdcelyl{D>015 g,

. 1 ] - i "1‘
BissoRiany pérasharnine]-71brmo i AR 3¢ - AR NG o

| d sodi - iqde: 013 2 851 9 moinpl) iim N, N-
Capeiee (0 ol 5. Y90 b and Girk dybidde .03 28 and. $§gs'?& o
u or

t.hi \ i Y A1 rovirh repgpmematare ip 6JM e FREPRE
%%ﬁ%@%gﬂ%%% e (0.0 18 @bos & &g@f;&@ alifraed the

lpytrakis(triphenylphosphine)palladium {8) €5 d dilute
| SOpr o B3 @€ S Tth 18037 S Wl Lol fHeunixare tdupoelgBPEREET AL

o - d brine (25 mL), then dry
R RN A adetdteI30 atls) ahg degbwith S\ L ie B 0eb) 8 W oRyfate”

(0. 100 g, 0.168 mol i1 1 adiiat 8o dhs sovetuinderasdged
@h¢ organis 1ﬁeh9vﬁsgﬁg?ﬁgt%bgg{%ghqm&§? ure \?VI th

di chl or QIRFI@RSeHAR fsirgtohrorhhograptiy aesilieasgel bW RV ithe

AP at e sol vent under redyced pressur o 0051 &
reshkistetiug ncagate KoQHD: W%H?/ ﬁp}ﬁﬁkl qolnﬁ)gﬁré(g ’a gflﬁflﬁl na @ g

V\gg(}g): ESIMS 576 (M+H).

Example 49
Isopropyl 5—[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7,8—dichloro-2,3,4,5—

tetrahydrobenzo[b] azepine-1-carboxylate.
0 CF3
HaC N/\Q
Cl
Cl N
CH;
041\0/(

CH;
Trradiate a suspension of isopropyl-5-[acetyl-(3,5- |
_bromo-8-chloro-2,3,4,5-tetrahydrobenzo [blazepine-1-

bistrifluoromethylbenzyl)amino]-7 . .
and copper(I) chloride (0.017 g, 0.175 mmol) in N, N-

carboxylate (0.100 g, 0.159 mmol)



hexanes/ et hyl acetate (60:40), to provide the title
conpound a yellow solid (0.041 g, 40%: ESI Ms 602
w@ bosip37TThe f ol | owi ng Exanpl es were prepared utPCT/BE51904/030907
the sane met hodol ogy described in Exanple 37 wherein
R is a variable and is intré%uced by replacenent of
nor pholine with alternative reagents follow ng the
procedure of Exanple 37 for the synthesis of-62-
dibfeefopithmide (1.5 mL) in a 10 mL microwave vessel at 160 °C for 60 min (170 W).

5- | - - bi i ' - 8-
ng)li[tﬁggi)glﬁpregtg Egc?qptl) tséntl[gelr;tlllr%oarng réﬁhtlgy\l/iﬁlegtﬁ%l chtrzﬁen(gl) nﬁd)%ﬁ Q)pash
Wkﬁ%%ﬁ%%%&q%@é%ﬁ% R3MRIL) - HEL B NS Siletnic 1d3er bhvdpsadibhbsulfate,

ent +) 'Exanpl e 38 Pyrroli dine
fijtrandlrérdo ve: the yolva@Gin(dnehudes prshbue 3BuEHyHe myithee using
t hyl am i di i di n=
cl?rmp%&o%gpggﬁ%ﬁgg lgas glgpé%gvﬁtlh%legaenegéﬁltyl Q&e&té"(@()lﬂ(ﬁ,?}%l MS 585
@@;hgcetyl-(B,S-bistrifluoronethylbenzyl)anino]-8-netho
Xy-2,3,4,5- tetrahydrobenzo[ b] azepi ne-1|-carboxyl ate.
H, C H C Conbi ne
i sopropyl -5-[acetyl - (3, 5-j i.fdauor onet hyl benzyl ) am
o] - 8- br omo- RiShple 404 y yl)amn
asg%ﬁg)géi@tét?\hW-Bb&ﬁhmichilahyﬂpém})hmh‘@ﬂ-Bex)hjr(braﬂedig@:_tm}(lmnino-
, 0. nmo | 1 adi
?n’ml ), 3,3,4?5a—tetr%flj;dlflgrl])e%(z:g[tb?gzgpiglgi lgc%rlbog(ylagé 0033
2-di -terf-butyl phosphino-2'g4', 6" -trijCFopropyl bi phenyl
(0.002 g, 0.0041 mol), ceg»g A ate (0.082 g, d
0.252 mmol ), and met hanoly,¢0. 43 .67 Mol ) in

toluene (1 nL) in aHOy; c ve\vessel and
irradiate the mixture CFs

a N
o‘inJk

CH,

Combine isopropyl-S-[acetyl-(3,5-bistriﬂuoromethylbenzyl)amino]-7-br0mo-8-
chloro-2,3,4,5-tetrahydrobenzo[blazepine-1-carboxylate (0.075 g, 0.119 mmol),
tris(dibenzylideneacetone)dipalladium (0) (0.003 g, 0.0029 mmol), 2-
dicyclohexylphosphino-2’,4’,6’-triisopropylbiphenyl (0.006 g, 0.012 mmol), sodium zerz-
butoxide (0.029 g, 0.298 mmol) and dimethylamine (0.071 mL, 0.143 mmol, 2.0 M in
THF) in toluene (0.5 mL) in a 10 mL microwave vessel and irradiate at 110 °C for 20 min
(50 W). Add a large excess of dimethylamine (2 mL, 4 mmol, 2.0 M in THF) and
irradiate at 110 °C for 20 min. Dilute the cooled mixture with ethyl acetate (25 mL) and
filter through Celite. Remove the filtrate solvent under reduced pressure and purify the
residue using chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to
provide the title compound as an off-white solid (0.037 g, 52%): ESIMS 594 (M+H).



at 0O Cfor 30 mMmn (45 W. Dilute the mxture with
ethyl acetate (20 nL), filter through Celite(r) and

wo 20wM&77ddhe sol vent under reduced pressure. Pup@t/ys1on€030907
resi due using chromat ography on silica gel, eluting
wi th hexanes/ethyl acetate (60.40), to provide the
title conpound as a white solid (0.028 g, 30%: ESI M
547 (M+H) - 63- Exanpl e 42 |sopropyl
5-[acetyl-(3,5-bistrifl uogg(gﬁl&ﬁﬁy%fenzyl ) am noj - 8-t hi om
ethyl-2,3,4,5- tetrahydrobénz azepi ne-
-Iseprom i [adeey1 (8 /Sbbisteifluoromethylbenzyl)amino]-8-chloro-7-methoxy-2,3,4,5-
o ey 5 L e S uhtgine. e aBE e oy ) am
2,3,4,5-tetrahydrobenzo[ b] gzepi ne-| -
g, 0.168 mmol) and sodi um t\i
0.252 mmol) in N, yV-di ngchyl :
10 mL microwave vesg®&Oqpejy1aqi atle at 100 C for 40
mn (50 W. Dilute the" 're i t F°Fet hyl acetate (20
nm.) and wash with wat & (2 >/m.) and brine (25 nl).
Dry the organic |ayer over soéi ufisul fate, filter and
renove -t he sol vent under reducge\pressure. Purify the
crude material using chromatograpk{3on silica gel,
el ut ideghbitd iboftepARRCaY Y, 5-BRE ook &Ry Bz b hfo-8-
the title conrlgoﬁyﬁd RGPV S BRI oY1y R MbrEo

cHgro-R8. 4558 tialvddpbenze Biavieping 3l -¢asloqxydats (0.050 g, 0.079 mmol),

5-Lacet yl. - - b st.ri £t uor ) am nol - 8- net ha
RPN edeoib Eblad S [ TP OB BT ES BRPra i
buB@sHosptith@ L 84 A6t dridsop@ipyiIbiishien @f (0 082 §€0.004 7Lmehol ) cds®im carbonate

nmol ) in water (1 nL% drooovvisetoasolutjon of .
(QQ%g,dbi,W mmol) and methanol (0.016 mL, 0.397 mmol) in toluene (1 mL) in a
s%é&%cﬁt&?é Yhd Kede 2 PIOSIT fof L4 @r oS! ¥ lcb&ea )_‘Aiitﬁfg With 'et%‘yf fefite (25
nfl,)3nd fitet taroumhyChliodh Renofve ]tz Bltiateesol veotuiutex yddatel gréssf4and first

..0,060. mol.) in nmethangl (2.0oL t. 0.C. VWArmth

eflifctee EnidE e sl RSt et ding vt heRphghrephy) acetate
(68:40) ® prb@dé e title compound as a white solid (0.017 g, 37%): ESI MS 581
(M+H).

Example 52
Isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-bromo-8-methyl-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate

0 CF;
B H.%C)LN/\Q
HyC N
CH
04\0/( 3

CH,
Add bromine (0.016 mL, 0.303 mmol) dropwise to a solution of isopropyl-5-
[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-methyl-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate (0.153 g, 0.288 mmol) in glacial acetic acid (2.8

mL) and heat at 50 °C under nitrogen for 18 h. Cool the mixture to room temperature,



reaction with water (25 nL) and extract wth ethyl

acetate (2 x 10 nL). Dry the conbined organic extracts
wW@®s/03006 um sul fate, filter and renove the soP@ENE2004/030907

under reduced pressure. Purify t he residue using

chr omat ogr aphy on silica gel ;7keluting with ethyl

acet at e/ hexanes (70:30), to provide the title conpound

as a white solid (0.016 g, 44%: ESI 595 (MtH).
diuenyite eyl acstnie ) and wash with saturated sodium bicarbonate (2 x 50 mL)

- |- (3,5 hi st i t.hyl ] - 8- :
i L I S R
sttfate] fiker and remove the solvent under reduced pressure to provide the title

[ | - 5- | -(3,5-bistrifl t hyl b I '
COPIBURE Y 2 hkSeid (o (7 e 58045 BT ME kO Ty Penzy! ) am n
2,3,4,5-tetrahydrobenzo[] azepi ne-I -carboxyl ate (0.100

g, 0.168 mmol ), tris(dibenzylideneacetone)di pall adi um
(0) (0.003 g, 0.0033 nmol )Example $3ert but yl phosphi no-

2' 4" 6 trii | hi ph | .(0.0043. 0,010 ,

¢ bl e B BBl S s e 2. 3.4.5-
al cohol (0.035 mMetrakyddstenidBlazepife-l WaktRRQlatd. 67 L) in

a seal ed tube and heat at 0 C for 20 h, lute the

cool ed mixture with dichl ofonmet hare £50 nL) and filter
through Celite. Renove t he)\f\il\j tr soI vent under
reduced pressure and f i st pulLi f y~¥fe resi due using

chr omat ogr aphy on silica elut i Wi th

hexanes/ et hyl acetateﬁ{: 40), t/o provide the title
conpound as a white sdrid (0.8 4C913 52% : ESI Ms 623
(MtH) . - 65- Exanpl e 45 | sopr, I

5-[acetyl -(3,5-bistrifluor omst‘Pu?IL@ggzyl ) am no] - 8- hydro
xy-2,3,4,5- tetrahydrobenzo gb] azepi ne- -carboxylate Q
Conbilfradiate a suspension of isopropyl-3-[acetyl-(3,5-

N (36 i Sk c " . .
Béftﬁgl_ﬁgrgﬁlzeyﬁ%lie??ﬁwfﬁln&ﬁ %r&ﬁég Ihéthﬂoi',ﬁ),ﬁ,% @%glﬁﬂpﬁéhgﬁmﬁepme 1

carboxylate (0.053 g, 0.087 mmol) and copper(I) chloride (0.013 g, 0.130 mmol) in N, N-

dimethylformamide (0.35 mL) in a 10 mL microwave vessel at 160 °C for 20 min (110

W). Cool the mixture to room temperature and dilute with ethyl acetate (30 mL) and
wash with water (2 x 40 mL) and brine (25 mL), then dry the organic layer over sodium
sulfate, filter and remove the solvent under reduced pressure. The crude material was first
purified using chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to
provide the title compound as a white solid (0.014 g, 29%): ESI MS 565 (M+H).



2,3,4,5-tetrahydrobenzo| >] azepi ne-1 -carboxyl ate

(0.050 g, 0.080 mmol) and 10% pal | adi um on car bon (50%
WwWOoOwRi05/03096g) in ethanol (3 nlL) and stir at rooPCT/US2004/030907

tenperature under an atnosphere of hydrogen (1 atm

for 19 h. Filter the reactionyshrough Celite, rinse

the filter cake with ethyl acetate and renove the

filtrate solvent under reduced pressure. Purify the

crude material using chrongt.gasRRgy on silica gel,

eluting with hexanes/ethyl ace ate (60:40), to provide

tIsepropyl [Sel Avetyp 6 hdisasifonsmetbylehiyl)-00i054 -aningBognethyl-2,3,4,5-

ESI MS 533 (I\/H—|)

fcrr-Butyl -5-] ac8?%1@3@5%‘28&4?%&?%&09%%%? benzyl ) ani

noj - 8- brono- 2, 3, 4, 5- tetrabydrobenzo s azepi ne-

-carboxylateqSCF J CH .

8-Brono-1, 2, 3, 4-t et rahydi;o e epi n- 5- one

Di ssol ve H,N -

| -i sopropyl - 4-net hyl -8-b 5 oxo-&33, 4, 5-t et rahydr ob
enzo[ f c] azepi ne- 1, 4-uglicCanrs ate (4.47 g, 1.6 mmol)
in glacial acetic acid (32 nL vvater (2.9 n)

foll owed by concentrated HCh and heat the
orange solution at reflux for 24h the m xture

t o r oBims tempamst waseprepaded witpine thb earse ma:ehmﬁslogy] dexcribed in

Add 2 N -Na th id d
ESHIEEdo PhEE T RroshBou e Roprim 2@ S5 % 100
Mlﬂu@@m&tﬁ}@&n@?ﬂ@hﬂﬂ@] Bhﬁorﬁégf,ﬂ,”l,é' t&%@%b@nzo{’lﬂﬂzéphﬁ 1-

solution over sodiumsulfate, filter and renove the
enshary ke Wib dsopraplré deceplda Scriariflppiomethylheazd)amigo]-7-bromo-8-

I
O LB R GRS BBl o
Bxdmpad6, St@ps3l- ﬁ-for the synthesis of isopropyl 5-[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-8-amino-2,3,4,5-tetrahydrobenzo[b]azepine-1-
carboxylate. CIMS 546 (M+H).

Example 55
Isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-dimethylamino-8-methyl-
2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate

CH,

o/k
This compound was prépared utilizing the same methodology described in
Example 50 wherein replacement of isopropyl-5-[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-7-bromo-8-chloro-2,3,4,5-tetrahydrobenzo[b]azepine-1-
carboxylate with isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-bromo-8-
methyl-2,3,4,5-tetrahydrobenzo[b]azepine- 1-carboxylate the procedure of Example 50 for
the synthesis of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-chloro-7-



t et rahydr obenzo[ & azepi n-5-one as an orange solid

(1.39 g, 50%9. Step 2. Preparation of tert-Butyl
W@20508m96- 0x0- 2, 3, 4, 5-t et r ahydr obenzo[ b] azepi reF/UsBNHE30907

xylate. Add di-te/t-butyl-dicarbonate (0.189 g, 0.866

mmol) to a solution of 8-bronpi.,

2,3, 4-tetrahydrobenzo[ b] azepi n-5-one (0.104 g, 0.433

nmol ), N, Ndi i sopropyl et hyl am ne (0.15 ni, 0.866 mmuol)

@n@thiddntin o2t )y S ask g iRpEn A HlazdpthOl 0arbox Qa8 SESIVIY /7 374

di chl oronmethane (1 nL) at O C and slowy warmto room

@™HBkrature. After 6 h add nore

di -terf-butyl -di carbonate (0.189 g, 0.866 nmol) and

N, Ndi i sopropyl et hyl am ne (0.15 nL, 0.866 mmol) and

stir at room tenperature flxaniflel56 Renove the sol vent

under reduced pressure and purify t Ccru teri al

usi ﬁ@r’é@ﬂyg-ﬁd%‘gwééﬁgblaﬁﬁl%gm%hyé%qn?%%lﬁlﬂpﬂ-g,&@mthﬁﬁ,4,5-
hexanes/ et hyl acehah rQ%ééﬁhazebﬁeqf-(f,aﬁ’E(g(yia@é_t but yl

8- br onp- 5- oxo0- 2, 3, 4, 5-t et rahydr obenzo[ b] azepi ne-1-carb
oxylate as an off-white soli)i\d 0. 3 6699 . Step 3.
Preparation of ferf-Butyl N

5-[acetyl - (3, 5-bistrifl fomeihyl

brono- 2, 3, 4, 5-tetrah ?
Add 3, 5-bis(trifluoranet
mol ) fol | owed by ti th&hiu %gxide(l.so nL, 5.47
nmmol) to a solution of tertO;an\y - br ono- 5- oxo-
2,3,4,5-tetrahydro benzodi azepPhe g, car boxyl ate (1.49

g, 4.38 nmmol) in tetrahydrofuran (17.5 nlL) at room
t enpefembing isopawyl-Ailacetdd . Sdnsirifupromethylbeprylanainof- gbromo-8-

14.h i | hon w th hano 5
B pll2 St b ol S2S Ay BRI ARCo o8 Biohstion,
B ylbeasiid auid 60101 1sg,i0r 1 98tmmon pdlladinér adetite(0L @093, .00 tol), 2-
N NaOH (20 i) a({;ddél}l/\]/géler (20 nmL) to the reactign a
1

2 m) nd
dieyqlohegylpgosphio-25; AEybiphenyk ©-0936 snB RS Iramol gnd getassium
{dsPhaftd Bhoeiie kR0443z,%. 109 dinb)) infREmRYE plih&nlihbitifth 8ealed tub
lé’flﬂndphvvash t %}g@or ggni c Tayer wt ﬁ 1br I ne ((25 EL)n t heln calec tbe
arlporadost it Dolnteshe codetinuwrewiflagthyl acetatedB0 anlg and filter
tlil?or{logﬁ %e‘iirt]ee. R%(r)rllo\(/g tte flillrt]r(ajlt%rso v%gtulﬁ:n%gr reduced pressure and purify the residue
using chromatography on silica gel, eluting with hexanes/ethyl acetate (60:40), to provide

the title compound as a white solid (0.020 g, 38%): ESI MS 545 (M+H).

i ne-1-carboxyl ate
| am’ne (1.49 g, 6.13

Example 57
Isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-bromo-8-fluoro-2,3,4,5-

tetrahydrobenzo[b]azepine- 1-carboxylate

CF,
My

o
H,C
Br
CF;
F
N
CH,
o’l\o/(
CH,

This compound was prepared utilizing the same methodology described in

Example 56 wherein replacement of isopropyl-5-[acetyl-(3,5-



pressure to afford ferf-butyl
5-(3,5-bistrifluoronethyl benzyl am no) - 8- brono- 2, 3, 4, 5-

WO edosabee obenzo[ b] azepi ne-1 - car boxyl at e as a BI/U82004/030907
solid. Add acetic anhydride (6.0 nL, 64.0 mol)
dropwi se to a suspension of t-&4+-butyl
5-(3,5-bistrifluoronethyl benzyl am no)--67-
8- brono- 2, 3, 4, 5-t et rahydr obenzo[ b] azepi ne- | - car boxyl at
ieistfiPludidng:thylben@yljpamind ]-&makthyl«d, 314 Setefrahydrabenzopélaepins | )

e e R
PQWB EH%WB&E%@PVZ@@EEJI%H gra@bomlt)@m%qwgl MEENRE Bf f Example 56

stir for ute the mxture wth dichl oronet hane
ﬂozﬂlem&ythamdoﬁmsprowltﬂﬁ[azetm (b asmﬂunrmdhmlgenzyé)amﬁmﬂé' -bromo-8-

AP R a B S e SO RSO 5 oy SR
renove the solvent under reduced pressure. Purify the

resi due using chromat ography on S|I|ca gel, eluting
wi th hexanes/ et hyl acet at EXaupled to afford t he

AR 550U by BB RO Ty 20

8- met hyl - 2, 3, 4, Seetrahydro-benzo[b]azepine-1 carboxylate
t et rahydr obenzo[ b] azepi ne-1| - car boxyl ate Combi ne

ferf-butyl-5-[acetyl - (3, 5-%\ orsret hyl benzyl ) am
noj - 8- br ono- N
2,3,4,5-tetrahydrobengge{ bl azepine=¥-car boxyl ate (0.438

g, 0.719 mmol), methylbo ¢ adj d €. 086 g, 1.44
nmol ),

[1,r-bis(diphenyl phospﬁl no)er: e] di chl oropal | adi um
( ), conplex with dichloro 11) (0.059 gq,
0.072 mvol ) and ceS|umquor|d 28 g, 2.16 mmol)
in di xane r onav

el )
R M B B tE]F R FeRolSRRy festifed in
ERAHSE s WhERIEroplac St O i RpIpst-baaeeand st i | ter through

Cel ite(r). Renove the filtrate sol vent under reduced
télflslgmeélmﬂbq@@yloarylnphé breigp-goaethyl- 58,4 pstefrghydrobenzo[b]azepine-1-

[

FRRATELS B Amobu il aeerly Ty FUO SR e gl -bromo 8-
ﬂmeLB]d,Sa&rzﬂhyMbblez(ﬁb)]la'z@ir(dgl -tarbogylatd BSfowigthe procedure of
Example 56 for the synthesis of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-
7,8-dimethyl-2,3.4,5-tetrahydrobenzo[b]azepine-1-carboxylate. ESTIMS 549 (M+H).



Exanpl e 48 t |sopropyl

5-Tacetyl-(3,5-bistrifluoronethyl benzyl)am no]-8-chl or
W@20050yE90- 2, 3, 4, 5- PCT/US2004/030907

t et rahydr obenzo[ b] azepi ne-1| - carboxyl ate. ' CF CH Purge

Wi th nitrogen a suspension of .o

i sopropyl -5-[acetyl - (3, 5-

bi strifl uoromet hyl benzyl)am no] -7-bronp-8-chloro-2, 3, 4

, 5- tetrahydrobenzo[fc]azeqégg Icgéboxylate (0.100 g,
0. 159 nmol ) and zi nc_cyani 3 g, 0.198 mml) in
N, Mprapym[a&@ﬂymJdﬁtr(fihdﬁéﬁletaylbémmmmmera&ummm 83,4,5-

10 rpL m crowave vessel. Add

t et raki st ri phentpirphysisehenrelpipaepiaetil wiiosylate. 006 g,
0.0047 nmol) and irradiate fhe mxturerat 175 C for 5
mn (50-75 W. Cool the m xtur om tenperature
and dilute with ethyl acet eN( 30 and wash with
water (3 x 10 nl) andi;boi Ne ‘ then dry the
organi c | ayer over sodiu CFlter and renove
t he sol vent under redyoed e. Purify the residue
usi ng chromat ography on silica gefHs; eluting with
hexanes/ et hyl acetate (60: 40, J-e\provide the title
compound as a white solid (0. 051 gtH56% : ESI MS 576

(MEH) b OPMlizing th ethodology describ

5| aeBry T o By AR 8P izing op sume methodology descrioe n
Btampe 2 vhedkib replee:bmahlw:fr?ehnimnd{eb@ma ecpd methyl ester with methyl 2-
5&%591 §( Xfrr?gthoxyg':nzoate following the procedure of Example 1, Steps 1- 8 for the

synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. CIMS 577 (M+H).

Example 60
Isopropyl 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-
naphtho[2,3-b]azepine-1-carboxylate.

0]
H;C /\j(:;y
N
A
CH,

This compound was prepared utilizing the same methodology described in
Example 1 wherein replacement of 2-amino-benzoic acid methyl ester with methyl 3-
amino-naphthalene-2-carboxylate following the procedure of Example 1, Steps 1-8 for the
synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. CI MS 567 (M+H).



/| CH ' Irradiate a suspension of
i sopropyl -5-[acetyl - (3, 5-

whe@snsfbaior onet hyl benzyl ) am no] - 7- br ono- 8- chl B DUR2084/630907
, b-tetrahydrobenzo[i "] azepi ne-I carboxyl ate (0.100 g,
0. 159 mmol ) and copper (1) chbﬁgide (0.017 g, 0.175
mol) in N, N69- dinethylformamde (1.5 nm) ina 10 L
m crowave vessel at 160 C for 60 min (170 W. Cool the
m xture to room tenperature an Ilute with ethyl
acetate (30 nL) and wash &ﬁ?ﬂ“&&?lr (2 x 30 m.) and
br i ngsdp3epyrs)[acétf1QB, Scsidtriflneropiediayibénzl Batino Py ehiethAd, 31m)5-
sul fate, filter and renove the sol vent under reduced
pressure. Puri fyetaydrbeaza Blagepingy L wAtOREESgr aphy on
silica gel, eluting wth jiexanes/ethy] acetate

(60:40), ESI Ms 585 (M+H) 50 | sopropyl
5-[acetyl - (3, 5- bi stri fjjudr olet nzyl ) am no] - 8- chl or
o- 7- di et hyl am no- 2, 3, et\r aNydr obenzo[ >] azepi ne-

ing CF;
fl uoronet hyl benzyl ) am n
CH,

0] - 7- br ono- 8-
chloro-2, 3,4,5-tet rahyd{P(C)QgAz8{/lsq azepi ne-1 -carboxyl ate
(0.075 g, 0.1 9 nmol ), CHs

tris(di benzyli deneacetone)di pal |l adium (0) (0.003 g,

0. 0029 mmol ), 2- o o
di cycTinesrypqynd dysiprrpared wilizgg the pamemedpdolpgypdrsaiiped in

i H"r’é’le%irgﬁe lag'ugmn%'itr?ﬁgd?nﬁ‘ﬁg}b%g{%‘g%%egﬁ’l %ﬁgqﬁ%loﬁlzethyl 2-

@nifo{8tmethylbenzoate following the procedure of Example 1, Steps 1-8 for the

-carboxylate Q CF CH '
i sopi OQpyl -5-[acetyl - (3,56

synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. CIMS 531 (M+H).

Example 62
Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-9-methoxy-2,3,4,5-

tetrahydrobenzo[b]azepine-1-carboxylate.

0 CF;
H3C)LN
CF,
N™" cH,
H;CO
0)\0/kCH3

This compound was prepared utilizing the same methodology described in
Example 1 wherein replacement of 2-amino-benzoic acid methyl ester with methyl 2-
amino-3-methoxybenzoate following the procedure of Example 1, Steps 1-8 for the
synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. CI MS 547 (M+H).



THF) in toluene (0.5 nL) in a 10 nL m crowave vesse
and irradiate at 0 C for 20 mn (50 W. Add a | arge
wexwess’7od di methylamine (2 nL, 4 mmol, 2.0 M per/Us#6p4/030907

and irradiate at 0 Cfor 20 min. Dilute the cool ed

m xture wth ethyl acetate (2%7-.nL) and filter through
Celite. Renobve the filtrate sol vent under reduced
pressure and purify the residue using chromatography

on silica gel, eluting w tixdngaess/ et hyl acetate

(60:.40) jprovide the title conmpound as an off-white
Sol i dSpirops A tgeetshtys- D tumragiay banap acnio]- Seshierai e 65

| sopr opyl
5-[acetyl - (3, 5- b?gépppﬁﬁg?gnggﬂ%P%éﬁ??PfgﬁPno] 8-chl or

o- 7- met hoxy- 2, 3, 4, 5-
t et rahydr obenzo[ b] azepi ne)LLN 2 ‘@ at e . Conbine
i sopropyl -5-[acetyl - (3HB- bi gt ri ¥l gor onet hyl benzyl ) am n

0] - 7- br ono- 8-
chloro-2, 3, 4,5-tetrahyd
(0.05Qy, O. 079 mol ),
trls(dlbenzylldeneacetone)dlpal aﬁiun1(0) (0.0014 g,

0. 0015 nmol ), 2-di-tertbut () no-
2',4',6"-triisopropyl bi phenyl (O 052 , 0.0047 mmol )
cesi Uhhit gerpperadevaspreRoedyptilging the pares lpe@ilﬁdolﬁﬁy Aesepbed in

8 o O 08 T o2

dihiXo-Brchlovobénzehte Yoll@wiag &te@r(aékﬂurd.c)f Bxachpld 1,tSe¢pst1h8 éarghe

SPOLEee TR L B8 ot g
t@ﬂi@ﬁ?b@ﬁicﬂg efsifie- %hib%ﬁ%lgﬁicnd rﬂsb}%bﬂ%sw&t bI MS 551 (M+H).

s/ethyl acetate , to provide the tit
conpound as a white SO|Id (0.017 g, 37%: ESI Ms 581
(MtH) . Exanpl e 52
| sopr opyl - 5- [ acet yl - (3, 5- B4R A4 o1 onet hyl benzyl ) ani n
0] - 7-R6HoPyIS- [ﬁEétE M3, 2bistr#ludromethylbenzyl)amino]-9-bromo-2,3,4,5-

t et rahydr obenzo] lazepine- - car boxyl at e
tetrahydrobenzo[b]azepine-1-carboxylate.

nzo'b]gE%pine-I-carboxyIate

o} CF3
IhC»\N
CF,
N7 cH,
Br
(fA\O/i\CH3

This compound was prepared utilizing the same methodology described in
Example 1 wherein replacement of 2.-amin0—benzoic acid methyl ester with methyl 2-
amino-3-bromobenzoate following the procedure of Example 1, Steps 1-8 for the
synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. CI MS 595 (M+H).



.CF, N Add brom ne (0.016 nL, 0.303 mmvl) dropwi se to
a solution of isopropyl-
WO 2060%179¢ 3, 5- bi stri fl uor onet hyl benzyl ) am no] - BeTres1v94/630907
2,3,4,5- tetrahydrobenzol b] azepi ne-1 -carboxyl ate
(0.153 g, 0.288 mml) in gla acetlc acid (2.8 nl)
and heat at 50 C under nitroyén for 18 h. Cool the
m xture to roomtenperature,-71- d|Iute wi th ethyl
acetate (50 nL) and wash \le%th aél rated sodi um
bi carbonate (2 x 50 nL) a %ueous sodi um
t Rbp p&lfiifa@et@ﬁg ,3rbjstrifludesmethylbemsy ) amgyH SCtrifRB RImeNdXRy-2,3,4,5-
sodium sul fate, filter and renove the solvent under
reduced pressur detiabygiobonzetblprapine t-rabednpsund as a
white solid (0.176 g, >9999: ESI MScgD9 (M+H). Exanple
53
| sopropyl -5-[acetyl - (3q
0] - 7- chl or o- 8- net hyl -
t et rahydr obenzo[ b] azepi ,
Irradi ate a suspension opf opyl - 5-[ acetyl - (3, 5-
bi strifluoromet hyl benzyl}anijno] ¢#s br one- 8- et hyl - 2, 3, 4
, b-tetrahydrobenzo[ b] a ep| t:/la{boxyl ate (0.053 g,
O 087 mmol ) and correr(l) chl rlcfé'l*(o 013 g, 0.130
ol )ThiscoNoBd b Fﬁ?&%muﬂﬁzﬁl@ tlﬁafﬂe)métﬂodbl@é& d¥scribed in
m crowave vessel 60 C for 20 mn VY«p Cool the
Exampler eWhereingeplaecangié phZ-amenezhenzgid amdemwhv séar pwith methyl 2-

1, 3okl ik AR I MOS0

tissdyheiesis of 5i[acetyl 4B 3-bigrifluerotieehydimnydpminod28,4;2duced
ressure. e crude terjial.was first purjfie '
Sibatabeirellferoms Sribemiisarid Smmonthgia oy Ms 801 )

hexanes/ et hyl acetate (60:40), to

ronet hyl benzyl ) am n

Example 66
Isopropyl 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-amino-2,3.4,5-tetrahydro-

benzo[b]azepine-1-carboxylate.

0 CF3
3(3)\\ N
CF,
N™" cH,
H,N
OA\OJ\CH_;

This compound was prepared utilizing the same methodology described in
Example 26 wherein replacement of isopropyl-5-[acetyl-(3,5-
bistrifluoromethylbenzyl)amino]-8-bromo-2,3,4,5-tetrahydrobenzo[b]azepine-1-
carboxylate with isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-9-bromo-
2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate following the procedure of Example 26,
Steps 1-2 for the synthesis of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-
amino-2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate. CI MS 532 (M+H).



provide the title conpound as a white solid (0.014 g,

29% : ESI Ms 565 (MtH).-72- Exanple 54 |sopropyl
W®2(4080&1796 - ( 3, 5- bi s-trifl uoronet hyl - benzyl) - anmPEDPS2004080907

i no-8-nethyl -2, 3,4,5- tetrahydro-benzo [b] azepi ne-

- car boxyl ate. CF CH Thi s compound was prepared

utilizing the sane nethodol og}9‘descr| bed in Exanple 26

wher ei n repl acenent of isopropyl-5-[acetyl- (3, 5-

bi strifl uoronethyl benzyl)am no] -8-brono-2, 3,4, 5-tetrah

ydr obenzo[ Z?] azepi ne- | car H&5amBle87wi t h -

L??g{ogfﬂgﬂﬂ{@éﬁ?@fsﬂié-(r?ﬂtﬁir@ﬂné&&f-ﬂén%%—gﬁ@ﬁﬁBd-ﬁ’i%%wlﬁrﬁmofhﬁ,4,5-

met hyl - 2, 3, 4, 5- ttetratpdydbatze fidadepinazle@irbrecylatc ar boxyl at e
follomnng t he procedure of Exanple 26, Steps 1-2 for
the synthesis of isopropyl i6-[ 0y (§ 5

bi strifl uoromet hyl benzyl

ydr obenzo[ ]azepi ne- Icar oxyl
Exanpl e 55

Isopropyl 5-Tacetyl-(3,5
0] - 7- di met hyl ami no- 8- ge CH;,4

2,3,4,5- tetrahydroben 5P&1 a B#l -I-carboxylate HC CH

Thi s conpound was prepar ed étlﬁ?Zlﬁﬁzthe sane

met hoflg gﬁﬁﬂp

r epl ace%ng%%{p A pr olpdr?%h lgl/tplz kﬁn{’%fgﬁg&%g? described in Example 50
whe'emlrélblmmmemlybﬂuepyly& )aaetyh (), S-B}sl:rrthmerﬁethhllbemzyl)anﬁma} -7- .

, 5-tefrahyd enzo epi | car bgxyl.at e

DB s B RN OB 1SRN r ORI fropmayLs-
@]:etyl'—(‘3[@Bi@trﬁluoromethylbenzyl)armno]—9-bromo-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate following the procedure of Example 50 for the

CF; _
| uor onet hyl benzyl )am n

synthesis of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-chloro-7-
dimethylamino-2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate. CI MS 560 (M+H).

Example 68
Isopropyl 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-bromo-7-methyl-2,3,4,5-

tetrahydro-benzo[bJazepine-1-carboxylate.

8\\ CF3
He N
H5C

CF;

N7,
Br Oa\o/(

, CH;

This compound prepared utilizing the same methodology described in Example 1
wherein replacement of 2-amino-benzoic acid methyl ester with methyl 2-amino-3-
bromo-5-methylbenzoate following the procedure of Example 1, Steps 1-8 for the
synthesis of 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylic acid isopropyl ester. ESI MS 609 (M+H).



met hyl -2, 3 4, 5-tetrahydrobenzo[ b] azepi ne- | - car boxyl at e
the procedure of Exanple 50 for the synthesis of

WO S@p0EYs PCT/US2004/030907
5-[acetyl - (3,5-bistrifluoronethyl benzyl)am no] -8-chl or
0-7--73-
di met hyl am no-2, 3,4, 5-tetr ah;ié?'obenzo[ b] azepi ne-1-carb
oxylate. ESI M5 niz 574 (M+H). Exanple 56
| sopropyl -5-[acetyl -(3,5-histriflyoromnmethyl benzyl)amn
o] - 7, 8- di met hyl - 2, 3, 4, 5- b dhple 69
_tl%ﬂraﬁyi@tpi&Fﬂ-@j,Blb]@@mbftﬁpémﬁ?aeh@qyb@m]@mmihaﬁr-methyl-z,3,4,5-
i sopropyl -5-Tacetyl -(3,5-bistrifluoronethyl benzyl)an n
0] - 7- br ono- 8- tetrahydro-benzo[blazepine-1-carboxylate.
met hyl - 2, 3, 4, 5-t et rahydrobgnzo[ | azepi ¢yg- | - car boxyl' ate
(0.058 g, 0.095 nmol), mstgwlb orfte(’ acid (0.01 g,
0.190 mml ), palladium 36.@ athe (G 0909 g, 0.004 mol),
2- di cycl ohexyl phosphijaQ- 2: I Mgt hoxybi phenyl
(0.0036 g, 0.0087mmol) a Si utRsphosphat e
nmonohydrate (0.044 g, O. e ) in toluene (2 nlL)
and heat in a sealed tup 00 @isfor 24 h. Dilute
the cooled mixture with & cetate (30 mi) and
filter through Celite. Renove the fFHftrate sol vent
under THh;jg demBouid fEFdk PutdNSh PHME site hiaﬁlordeﬁ)lﬁsi dEscHBEd B Example 26
chromat ography on silica gel, eluting wt _
Whsaimasplaeamant gEisppropyl¢6rcan)-(3.3-bisgildnareaethlbenzylyamino]-8-

%r%gﬁg,%x A n%?hﬁéﬁeﬁz&[@i aizgpigg-'l Qc%%oqylage%ﬁ isg‘gilopM%-Fa%g’tyl-G ,5-bis-

trislopramithyl Sehayd panilnof-9;Hretnb ST-miefhyl: 0 3eN B tdunh pdro ¢ hddbjaBe pine- 1-
0] - 7- brom- 8-fl uoro-2, 3, 4, 5- )
sasb iyl Fdloarings e prredith of Exempls 2by Bispe | PP the sisbeninef
) Ut 4 bisid b [Wels; i bed

Rl Mor i PO DRIRAS. o 20245
iegelprdopheinzél bl aacpingl -cafo8ylak4 -CI MS 546 (M+H).
bi strifl uoronethyl benzyl)am no] -8-nethyl-2,3,4,5-tetra
hydr obenzo[ ]azepi ne-| carboxylate with
i sopropyl -5-[acetyl - (3, 5- Egdmplel700r onet hyl benzyl ) am n

-8-fl -
%opropyl g-o[xrkgetyl-(3,5-bis-triﬂuoromethyl-benzyl)-amino]-9-dimethylamino-7—methyl-

2,3,4,5-tetrahydro-benzo[b]azepine- 1-carboxylate.

0 CF;
e N
HsC

CF,

(H3C),N i /Cl\H3
0™ o

CH,
This compound prepared utilizing the same methodology described in Example 51
wherein replacement of isopropyl-5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7-
bromo-8-chloro-2,3,4,5-tetrahydrobenzo[b]azepine- 1-carboxylate with isopropyl 5-
[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-bromo-7-methyl-2,3,4,5-tetrahydro-
benzo[b]azepine- 1-carboxylate following the procedure of Example 51 for the synthesis
of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-chloro-7-dimethylamino-
2,3,4,5-tetrahydrobenzo[bJazepine-1-carboxylate. CI MS 574 (M+H).



2,3,4,5-tetrahydrobenzo[ & azepi ne-| - car boxyl at e
follow ng the procedure of Exanple 56 for the

W@ ynshersve of PCT/US2004/030907
i sopropyl -5-[acetyl -(3,5-bistrifluoronethyl benzyl)anin
0] - 7-bromo-8- nethyl-2,3,4,5 ¢, _
-tetrahydrobenzo[ & azepi ne - P -carboxylate. ESI S 613
(MtH) . Exanpl e 58 | sopropyl
5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-8-fl
uoro- 7-nmet hyl - 2, 3, 4, 5- tetrahydro-benzo[ b] azepi ne-
-carboxylate CF / CH This Emmplérvcl was prepar ed
utilizi n?ét he sane net hodol ogy descri bed, i n_Exa

56
whaF PPy e Pse@irehi-Distrifluponssil-bsogyheapippl-( 8- fsmethyl -2,3,4,5-
bi strifl uoromet r thyl-2,3,4

, b-tetrahydr obeﬁzo?%gf%lzée% Hggéeggllreglox%%%)t@é%th
|sopr opyl -5-[acetyl - (3, 5-biOstrifl t hyl benzyl ) am n
0] - 7- br ono- 8-
fluoro-2,3,4,5-tetrah dritenze
e foll ow ng the proc
synt hesi s of isopropyl
5-[acetyl-(3,5-bistrifluorpne I nzyl)amno]
7,8-di nethyl -2, 3, 4, 5- tetlﬂfn&yﬁ%@b nzo| >] azepi ne- 1 - car bo
xyI ate. ESI S 549 (I\/H-H) 59 | sopropyl
5-[acetyl -(3,5-bistrifluoronethyl beﬁzyl)am noj]-7,8-dim
et hoxVhi8 c@mpound prepared utilizing the same methodology described in Example 56

e R RETRI Sa SOPP Ry LWL 7 R i giyfperzyafiho) -
Bi@h{mlﬁ{quy 2014 s liéthdgdiobe2oppTRLcPink- WBADE ylatk tha 5-

of 2-am no-benzoic acid nethyl ester with net hg
[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-bromo-7-methyl-2,3,4,5- tetrahydro-

f epi ne-| - car boxyl at

npl 56 for the

benzo[b]azepine-1-carboxylate following the procedure of Example 56 for the synthesis
of isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-7,8-dimethyl-2,3,4,5-
tetrahydrobenzo[b]azepine-1-carboxylate. ESIMS 545 (M+H).

Example 72
(S)-5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester(isomer 1)

0] | CF,

Py

CF
Cl , N
oA

L

The title compound was obtained by chiral resolution of Example 3 on a Chiralpak
AD-H (0.46x150 mm), flow rate: 1.0 ml/min, solvents: 40% propan-2-ol in heptane, R¢ =
2.72 min, wavelength: 225 nm. EE =100%. MS (ES+): 551 (M+H).



am no- 4, 5-di net hoxybenzoate foll ow ng the procedure of
Exanple 1, Steps 1-8 for the synthesis of

w®2¢0a0&179é - ( 3, 5- bi strifl uoromet hyl benzyl ) anm nobcRUS2044/630907
- tetrahydrobenzo[]azepi ne-|-carboxylic acid isopropyl
ester. CI MS 577 (M+H). Exanp 60 | sopr opyl
5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-2, 3,
4, 5-t etrahydronapht ho[ 2, 3-b] azepi ne-1-carboxylate. CH
Thi s conmpound was prepare utiliééng t he sane
met hodol ogy described in g?@ﬂﬂﬂ% wher ei n repl acenent
of (R-RA&eyIne '5219b-@riﬁfdré’m@iﬁ&hyénz??laﬁﬁncy}S-Bhlﬂﬁ)tﬂg 14, Btetrahydro-
am no- napht hal ene- 2- car boxyl ate” fol | owi ng t he
procedure of baapilezepinedreqsboxylig afidrisapiepyd gsiethesi s of
5-[acetyl -(3,5-bistrifluoromethyl benzyt)am no]-2,3,4,5
- tetrahydrobenzo[ & azepi Re- [i°c acid
i sopropyl ester. ClI MS 56 Exanpl e 61
| sopr opyl
5-[acetyl-(3,5-bistrifl
hyl -2, 3, 4, 5- tetrahydrof zepi Ae-| - car boxyl at e.
Thi s conmpound was prepareg I zi ng the sane
nmet hodol ogy descri bed in Exafiple 1 wherein repl acenent
of 2-am no-benzoic acid ne? ester with nethyl 2-
am no- 3- net hyl benzoate fol |l owfng the procedure of
Exanple 1, Steps 1-8 for th nt hesi s of ,
5-[acetyl -(3,5-bistrifluoronethyl benzyl)am no]-2,3,4,5
-t etTiehitroolgonod whaalstpinné by chiaal besojution odiEixdmple 3 on a Chiralpak

ABRELRR15F3hEL ek e ot Uk piPsBvek s Boerte e, R -
V4 g whvelen B! I WAT eenzedshr My gvess: easpgxyl ate.

yl)arrrino]-9-net

Example 74
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-trifluoromethyl-2,3,4,5-tetrahydro-

benzo[b]azepine-1-carboxylic acid isopropyl ester

(0] CF,
)\\NNQ
CF; N
o 0

The titled compounds was prepared following the procedures described in
Example 1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-
trifluoromethyl-benzoic acid methyl ester in Example 1, step 1. MS (ES+): 585 (M+H).
Preparation of 2-Amino-4-trifluoromethyl-benzoic acid methyl ester:

A solution of 2-amino-4-trifluoromethyl-benzoic acid (9.15g, 44.6 mmol) in THF/MeOH
(300 ml/75.0 ml) was treated with trimethylsilyldiazonium methane (2.00 M in hexane,
23.0 ml) and stirred at room temperature for an hour. The reaction was quenched by
acetic acid (3.00 ml). The solvent was evaporated in vacuo and the residue was purified

by silica gel chromatography eluting with 0-10% ethyl acetate in hexane to provide 8.55g



CF J CH, cr This conpound was prepared utilizing the
sane net hodol ogy described in Exanple 1 wherein
wo epsasesent of 2-am no-benzoic acid nmethyl esPer/Usion41030907
nmet hyl 2- am no- 3- net hoxybenzoate foll ow ng the
procedure of Exanple 1, Steps % 8 for the synthesis of
5-Tacetyl - (3, 5-Dbi strlfluoromef3 yl benzyl )am no] -2, 3,4,5
- tetrahydrobenzo[b]azeplne I-carboxyllc aC|d

83%% ‘%E% crys%allene ofcale l\@ec? com{gound The struc%xre was conf'3 rmed by 'H-

EMRcetyl - (3, 5-bi st rifluoronet hyl benzyl') am no] - 9- chl or

0-2,3,4,5- tetrahydrobenzo[fc]azepi ne-|-carboxyl ate. |

J This conmpound was prepared utilizing the sane

nmet hodol ogy described in %ﬂﬁb wher ei n repl acenent

of 2-am no-benzoic acid ne ester wth nethyl 2-

aﬁ’[(ﬁ;5—-Brs£1hﬂ%mbﬁﬁgfoaéﬂyt)ahéthmytgrﬁohﬁ Juiiacp8urifu@bmethyl-2,3,4,5-
Exanple 1, Steps 1- ﬁﬁ t he synt hesis of

5-[acet yl tetgafézdm ‘%R"FP YSPBfE ?ﬂ}\’%‘éfﬁﬁﬁ?lﬂéﬁﬂpﬁaﬂyl oStef 4,5

- tetrahydrobenzo[ ] azepi negl - car boxyl iaF,aci d isopr opyl

ester. CS 551 (M+H). Exa X

5-[acetyl-(3,5-bistriflug

-2,3,4,5- tetrahydrobenzo[>]a

Thi s conpound was prepar '

nmet hodol ogy descri bed i

of 2-am no- benzoi c aCk;

The titled compounds was prepared following the procedures described in
Example 1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-
trifluoromethyl-benzoic acid methyl ester in Example 1, step 1 as well as replacing acetic

anhydride with methyl chloroformate in Example 1, Step 8. MS (ES+): 601 (M+H).

Example 76
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-8-trifluoromethyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid ethyl ester

o) CFy

/&\N

CF
CF3

o

0

\

The titled compounds was prepared following the procedures described in
Example 1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-

trifluoromethyl-benzoic acid methyl ester in Example 1, step 1 as well as replacing



am no- 3- br onobenzoate foll ow ng the procedure of
Exanple 1, Steps 1-8 for the synthesis of
w®2¢0a0&179é - ( 3, 5- bi strifl uoromet hyl benzyl ) anm nobcRUS2044/630907
- tetrahydrobenzo[ f o] azepi ne-|-carboxylic acid
I sopropyl ester. CIMS 595 (N%gg.-78- Exanpl e 65

| sopr opyl
5-[acetyl -(3,5-bistrifluoronethyl benzyl)am no]-9-trifl

uor gnet.hoxy.- 2 4 5- .
PRPRRL AP Y R sty FlorumpirRiramPle b 958 6 M§ @S0 571
@aEpund was prepared utilizing the same nethodol ogy
descri bed in Exanple 1 wherein replacenent of
2-am no-benzoic acid nmethyl ester with nethyl 2-
am no-3-trifl uoromethoxyb ol  owi ng the
procedure of Exanple 1, S?%%ggﬁﬁg&for the synthesis of
- [(AseBigttriflBordristisl-beddy)anahet yeytboayizathinayBmiflugtodethyb2,3,4,5-
- tetrahydrobenzo[ Z>] a i ne-1-carboxylic acid
i sopropyl &FAYIrapaRodzeprHycaregxyilis ReldsE N E¥p-opy |
5-[Acety|-(3,5-bis-trifluqSonethyI-benz¥l)-an1no]-9-am
e_ -

i no-2, 3,4, 5-tetrahydrobenz[ blazeprs car boxyl at e.
CF G This conpound was pI%EHwEd zing the sane
nmet hodol ogy described in anple 26¢wherein

I

repl acenent of i sopropyl acetyl - 3, 5-
bi strifl uoromet hyl benzyl no] - 8- brofo-2, 3, 4, 5-tetrah
Nate with isopropyl

ydr obenzo[ Z?] azepi neck;€ar box
5-[acetyl-(3,5-bistrifluoro hyl benzyl ) am no] - 9- br ono
- 2,3, 4,5-tetrahydrobenzo[ Pazepi ne-| - car boxyl at e
foll owi ng the procedure of ExaQEIe 26, Steps 1-2 for
t he synthesis of isopropyl
5-[acetyl - (3, 5-bistrifluoromethyl benzyl ) ani no] - 8-

The titled compounds was prepared following the procedures described in

Example 1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-
trifluoromethyl-benzoic acid methyl ester in Example 1, step 1; replacing
isopropylchloroformate with ethyl chloroformate in Example 1, Step 6; as well as
replacing acetic anhydride with methyl chloroformate in Example 1, Step 8. MS (ES+):
587 M+H).

The following Examples 78-82 were prepared utilizing the same methodology
described in Example 1 wherein R1 is variable and is introduced by replacement of acetic
anhydride with alternative reagents following the procedure of Example 1, Step 8 for the
synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-

benzo[b]azepine-1-carboxylic acid isopropy! ester
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m no- 2, 3, 4, 5-t et rahydr obenzo[ Z?] azepi ne-| - car boxyl at e
C S 532 (MtH).-79- Exanple 67 |sopropyl
24080&1794 - ( 3, 5- bi s-tri fl uoronet hyl - benzyl) - anPeDPSBO030907

met hyl am no- 2, 3, 4, 5-

t
c
d

et r ahydr o- benzo[b]azeplne Iiﬁarboxylate. (HC N This
onpound prepared utilizing t™He sanme net hodol ogy
escri bed in Exanple 50 wherein replacenent of

i sopropyl -5-[acetyl - (3, 5- blstrlfluorqﬁethylbenzyl)anln

o] -7-
br ono- 8- chl oro- 2, 3, 4, 5-t &t

b
[

f

synt hesi s of isopropyl
5-
o_

d

zo[ 6] azepi ne-| - car
oxyl ate with isopropyl
acetyl-(3,5-bistriflug xyl ) am noj - 9- br ono- 2
, 3,4,5- tetrahydrobenzd i nge ar boxyl at e
ollomﬁng the procedy .-oIe 50 for the

5-

[acetyl-(3,5-bistrif|uooé#eghylbenzyl)anlno] 8-chl or
7-
i met hyl am no- 2, 3, 4, 5-tet rah)y'/sQobenzo[ & azepi ne-l-carb

oxylate. C S 560 (M+tH). Exanple 68 | sopropyl

5-
r

[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-airuno]-9-b
om-7-nmethyl -2 3 4 5- tetrahydro-henzo[blazepine-

Exgmplsoky| ate d®e@gentNCH CH Th Blcorrpound pr epM%éES'F)
i ng—thesanenethpdoto gdescribed—it
Exwe kﬁﬁ replacgﬁ%%?n@f#g¥§ﬁin HPBEIZSI ¢ aci d &é?ﬁ@ViHﬁ
BER&inple 7 t h net|Mptfludreueeto- 3-  be omufieRi-hy| beas atieH)
follow ng the procedure of Exanple 1, Steps 1-8 for
the synthesi s |@nhydride acetyl _
% (S B chld b PRI e B BRaeh BT T3 2 Nt 0
Example 81 Isopropyl isopropoxycarbonyl | 595 (M+H)
chloroformate
Example 82 - Ethyl isocyanate 3-ethyl-ureido 580 (M+H)
Example 83

5-[Acetyl-(4-fluoro-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-benzo[b]azepine-1-

carboxylic acid isopropyl ester

Cl

Step 1. Preparation of 8-Chloro-5-o0x0-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic

acid isopropyl ester

The titled compound was prepared following the procedures described in Example

1 from step 1 to step 6 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-

chloro-benzoic acid methyl ester in Example 1, step 1. MS (ES+): 282 (M+H).




tetrahydrobenzo[ Z?] azepi ne-| -carboxylic acid isopropyl

ester. ESI M5 609 (M+H).-80- Exanple 69 | sopropyl
W®2(4080&1796 - ( 3, 5- bi s-trifl uoronet hyl - benzyl) - anmPEDPSBOAM0907

i no-7-methyl -2, 3, 4, 5-

t et rahydr o- benzo[b]azeplne | - carboxyl ate. NJ CH CH

Thi's compound prepared utllliﬁhg t he sane net hodol ogy

descri bed in Exanple 26 wherein repl acenent of

i sopropyl -5-[acetyl -(3,5-bistrifluoronethyl benzyl)anin

0] - 8-

ShPITop &’m&oé?f set?ﬁﬂa @n%gas&%@hazz?@lsnerr&hy% BaT%gAhﬁ}az%pine-l-

W|th|s propy acet strifluoroneth
cbé)nzylhc)acadnsnm]opgldsteono 7-nethyl -2, 3, 4, 5- tetrahydro ben

E B LR 5oL SR BT B cavonyic

a5i‘d[i§<9pﬁé%’l ki3 G40 stiRilf thsele) ﬁemnliﬁpﬁombbam malo Sl PRdstAded
t et rahydr obenzo &Laze pi ne-|-carboxylate. C S
hgd]@xykgmq}e h)@g}hﬁpr@efﬁ 3p goﬁ,ip pyrtole) followed by sodium acetate (9.93 g,

1%’1 Iﬁ?ﬁ?l%% Tl{e r7§ctR>|tn zrt rlfeg el %8&%“&’ kor%erwg )Th"é1 %lQ&l]re \%aéjl

pZnﬁloﬁedibét%élakmgﬂraaeﬁa&r(ZO{) bl pareipl. OGN HG 1 Gomy)l 2t feer s€patated the
CF CF (H ON CH This conpound Ekepared utjlizing the
tvgaﬁaevehsefh?@aa?%wawwﬁ ?’bté?&tfidﬁ“ DRYR eRtfe2es HO mb). The

cbfri® ﬁﬁ%ggiﬁﬁcs%as washed with NaHCOs (aq) and followed by brine (2 x 200 ml
I sopr opy acetyl -(3,5-bist r3|(f ?)uor onet hyl byenzyl an% n )

Iyjedover Na2SO4, filtered and conce'ntrated to provide the crude product (3.45 g, 96%),

which was used directly for the next step without further purification. MS (ES+): 297

(M+H).

Step 3. Preparation of 5-Amino-8-chloro-2,3,4,5-tetrahydro-benzo[bJ]azepine-1-
carboxylic acid isopropyl ester

To a mixture of 8-chloro-5-hydroxyimino-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carboxylic acid isopropyl ester (3.33g, 11.2 mmole) and MoO; (2.45 g, 17.0 mmole) in
MeOH (50.0 ml) was added a solution of sodium borohydride (2.13 g, 56.2 mmole) in
DMF ( 50.0 ml). The reaction was stirred at room temperature overnight. To the reaction
mixture was added 2.0N NaOH (aq) (100 ml). The precipitate was removed by filtration,
and the filtrate was extracted with ethyl acetate (5 x 100 ml). The combined organics was
washed with brine (3 x 500 ml). Dried over Na,SOq, filtered and concentrated to 100 ml,
which was then treated with 4.0N HClI in dioxane (3.50 ml). Removal of solvents in
vacuo gave a white solid, which was washed with ethyl ether and dried under vacuum to

provide the titled compound as hydrochloride salt (2.87 g, 80%). MS (ES+): 283 (M+H).

Step 4. Preparation of 8-Chloro-5-(4-fluoro-benzylamino)-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester

To a solution of 5-Amino-8-chloro-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carboxylic acid isopropyl ester hydrochloride (0.100 g, 0.313 mmole) in DMF/HOAc
(3.00 ml / 0.300 ml) was added 4-fluoro-benzyaldehyde (0.0388 g, 0.313 mmole). The



br ono- 8-chl oro- 2, 3, 4, 5-t et rahydr obenzo[ b] azepi ne- I - car
boxylate with isopropyl 5-

WO 2060%179¢ 3, 5- bi s-tri fl uoronet hyl - benzyl ) - am np§F/0s1H00M0907

o-7-methyl -2, 3, 4, 5-tetrahydrobenzo[ ]

azepi ne- I-carboxylate follomnng t he procedure of

Exanpl e for the synthesis of ® opr opyl

S—tacetyl CS™- bi stri fl uoronet hyl benzy®am nol - S-chl or o®
di met hyl am no-
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BRIt dte A T A TN porion fd e eacfion s
cbmmuh_i/ht-rﬁorﬁ télmﬁerature overmght The mixture was partitioned between ethyl
obe zo[ bl azepine-1-carb ate. CCFHC
Juiiky t&b%qdé@?zs%ﬁl@oa-<i’@nﬁi§y+lgea%a%f'apfsrd%mparawd and
%ﬁféalvhapbrmé (E&amﬂ ﬁﬂ)5 D e RE Naf R, AREEB AAd Bdncentrated to provide

|sopropyl-5-gacety 3,5-bistrif uoronethylbenzyl)anln
B -cpude product 0.147 g, 10 %) which was used directly for the next step without

E-{ rer{)%l?rl 1C I SO(% E)y]’;é]g{l\ﬁ_ﬁﬁydr obenzo[ b] azepi ne- 1| - car

[acetyl (3 5 bIS trifluoromnethyl - benzyl) am noj - 9- brom
Q- 7- met 4, 5-tetrahydrobenzo]

ALB P éerrarﬂé@p@ééﬂﬁg@@lf%ﬂvmw@leh@mm&mr@ 253,4,5-tetrahydro-
0 opr opyl
Eﬁ?E@ﬂ%??ﬁf 16&% P?% %ﬁﬁﬁgmﬁmﬁienzyl)anlno] 7,8-dim
et hyl T Gtletl ®mpound was prepared following the procedures described in Example

| gk gpenz oL A7 ne- - carboxyl ate. ESI S 54s

(S)-5-[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-am noj -
8-chl oro-2, 3,4, 5-tetrahydr obenzo]
b] azephaallowing Beanynless é@(UWP@dWR?p%ﬂ utdiging thissame methodology

0 n \ _
%—%@réé%dt n%ﬁié(%&figg né“'l aq&%%qogg%l \%qbf% anf h§ mﬂ’t)dllrc%ﬁ %_L/ %plg&]:ment of 4
fluoro-benzaldehyde with alternative reagents following the procedure of Example 61,
Step 4 for the synthesis of 5-[Acetyl-(4-fluoro-benzyl)-amino]-8-chloro-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester .

Cl i
O /z
Example # Reagent R2 MS (ES+)
Example 83 4-trifluoromethyl- 4-trifluoromethyl- 483 (M+H)
benzaldehyde benzyl
Example 84 4-trifluoromethoxy- | 4-trifluoromethoxy- | 499 (M+H)
benzaldehyde benzyl




AD-H (0.46x150
40% pr opan- 2- ol

wQ@26s5/08179€EE = 100%

(R)-5-[Acetyl

flowrate:
Rf

m ,

i n hept ane,
M5 (ESH):

-(3,5-bis-trifluoromnethyl

1.0 mi/min,
2.72 nin,
551 ( M+H).

8-chl oro-2, 3,4, 5-tetrahydrobenzo]
b] azepi ne-1 -carboxylic acid i-8

conmpound was obtai ned by chiral

$pr opy|

ester
resol uti on of Exanpl e

sol vent s:
wavel engt h:

- 82- BExempsmoy®0907
- benzyl ) -am no] -

The title

i 0 1.0
mﬁmﬁ!e &ol vend 3-triflpoxPpedyin- 2-3JFri3WT<HB%$P&lne, #$3 M+H)

3.74 mn, wavel
MrH) . Exanpl e

g%gztyh 225 nm

El'!':en§y1100% MBS (

5 FxAnpleyd6- ( 3, 5

S+): 551

BiSsdltrre'tlfobcyor omet Hyldithehasyl-) - an 478 Nd+H)

i fl uoronethyl -2 5-t etrahydrobenzol

b] azepi ne-| - caf b%%ﬂ debydeci d i sd?ﬁ“ébﬁ ester of The

LS oun pared |t RO dh&1PT 35

descr?lge in B anp e 1(§y r epl a%g dgmi gm %I nzoiaﬂz’m'm)
aci d nmet hyl est benzwldehy@-Am no- 4-

1 r anpt bl 2ol _Aact A Bt hal act Ar vnnrhl a
RN R e RN I ShipeRdrheghylof 443 (V)

2- Am no-4-tri fI Bea{AMRh¢ - benzoi ¢ acid nethyl|ester: A
solution of 2-amno-4-trifluorjonethyl-benzoic|acid

freated with ti

b e

Example 894. 6 mB)SydichdofdHF/ MeOH 3, 3dehidro-béndyl n 383,85 (M+H)
| yl di dzoni um net hane

2.00 M

resi due was pu

b@ﬂléwebwd%l licq gel chromatogr

in hexane, 23.0 ®tirrdd at room't enperat ure
GxampleOur . The st@AGéOoN Was [pieanahirfo-B¥nAfel 451 attd)
3.00 M). The sol vent was evaporat ed in vacup and the

Aphy

SRR Sood SIS Lr yot al || RBU0P The t 111 b0t HFHD)
tonpound. The strifugkéeméehytas canfiflosm@enetyyl- NVR
benzaldehyde benzyl
Example 92 2.,4-bis- 2.4-bis- 550 (M+H)
trifluoromethyl- trifluoromethyl-
benzaldehyde benzyl
Example 93 4-fluoro-2- 4-fluoro-2- 501 (M+H)
| trifluoromethyl- trifluoromethyl-
benzaldehyde benzyl
Example 94 2-fluoro-4- 2-fluoro-4- 501 (M+H)
trifluoromethyl- trifluoromethyl-
benzaldehyde benzyl
Example 95 4-fluoro-3- 4-fluoro-3- 501 (M+H)
trifluvoromethyl- triflnoromethyl-
benzaldehyde benzyl
Example 96 3-fluoro-4- 3-fluoro-4- 501 (M+H)
trifluoromethyl- trifluoromethyl-
benzaldehyde benzyl
Example 97 4-chloro-3- 4-chloro-3- 517,519 (M+H)




Exanpl e 75
5-1(3,5-Bis-trifluoronethyl-benzyl)-nmethoxycarbonyl -

wo ewpA87796 | f | uor onmet hyl - 2, 3, 4, 5- PCT/US2004/030907

t etrahydr o- benzo[ b] azepi ne-1 -carboxylic acid isopropyl
ester The titled conpounds % prepared follow ng the
procedures described in Exa\lin\% e 1 by repl acing

2- Ami no- benzoi c acid nethyl ester with 2-Am no-4-

tr:Fluornnnfh\l benzoi-e—aci-d-ethvl —ester— Evgnhla

1, step 1 as \]Népﬁu%fQ“}egﬁram n trg@’@(‘?r&etgﬂhydrll de with

nmet hyl chl or of l@eh Be Exanp Step 8. Mp (ESH):
601 ( MeH) . Eyal efiE ety e Berlzy

S {atupi¢ 98 - ( 3, -Zaclﬂeltorﬁ fl uor omaﬁhtylordp}énzyl ) - aniSin@d] 518-(M+H)
i f1 uoronet hyl - a 4, 5-te lrah ioﬁ)enzo% )
b] azepi ne- | - cdrBBYPIEDRY o ef HYTUOL¥PEY The i t1 ed

conpounds was |HegPAM@GdE ol | oW pehzyhe proceduries
described in Hxanple by repl aci no 2- Ani_no- henzoi ¢

doiapledhy| eqtlefluath 2- Ani np24luoro-5- 501 (M+H)

trifluoronet hy n20| 1ci d Exanpl e ,
step 1 as well gu?rgae ng 8T§1tfu\é6% éﬁfchl or of or mat e
wi th et hyl chl Cﬂeﬁieﬂddmﬂe in Expsgieye 1, Step 6. M

(ES+): 571 (MaH) Exanple 77

FEAple 16 st r |$ﬂ\!@9@net hy! - beAlpoye-get hoxy cqiBbriHam
ino]-8-trifluqgr . :
t et rahydro- ber ‘}‘%«Sgﬁ%e | - "tanr ugﬁ(ilrflethylam dlet hyl

ester . The ti tHeeﬂhldnmlyp@unds Waanzpl epar ed foljl ow ng

thoe nrocadiira dacecribhad in Firammla 1 hy ranliaci no
LA rJl A A YA VAW LW b B ey AT OT T LA~ | T LI I_4\U|.llr.ll A>3 = ”] T o AT ll:ﬂ

pl
2- Ami no- benzoi ¢ acid nethyl ester with 2-Am no-4-
trifluoronethyl-benzoic agifdhhlt1oy! ester in Exanple

1, step 1; replacing isopropylchloroformate with ethyl
chl s sty ebisririfinenplethyl- bet&lyérmﬁpo]a&-cmrcb -2 3g4,5-tetrahydro-
replacing acet B dr.id Wlthll’TE XL loroformate

in Exanple 1, é‘ﬁ Wée' -E;érb)oxy ic acid benzyl ester

- The titled compound was prepared following the procedures described in Example

1 by replacing 2-Amino-benzoic acid methyl ester with 2-Amino-4-chloro-benzoic acid

methyl ester in Example 1, step 1 as well as replacing isopropyl chloroformate with

benzyl chloroformate in Example 1, Step 6. MS (ES+): 599 (M+H).



587 (M+H). The foll ow ng Exanples 78-82 were prepared

utilizing the sane net hodol ogy described in Exanple 1
wob@s®e37119¢ s vari able and is introduced by repl BCEIEIN4/030907

of acetic anhydride with alternative reagents

foll owi ng the procedure of Exanple 1, Step 8 for the

synt hesi s of

5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no] -2, 3,

4, 5-tetrahydrobenzo[ b]aze ine | - carboxylic acid

i sopropyl ester-85- Exanptgampiel¥ent R M5 (ESH)

I [

SERENE g o ] REv Ry RURP TR TMGHETD i jranydro

anhydr i de ac ebgnizofiazepine- BCarkyfic acidl isopodmyl esice

et hoxycar bonyl 581 (MtH) Exanpl e |sopropyl

i sopropoxycar bonyl 595 (M+H) chl or of ormate Exanple 82

Et hyl isocyanate 3-ethyl - Q;eldo 580 cm@%b Exanple 83

5-[ Acetyl - (4-fl uoro- benzyl

t rahydr o- benzo[ b] azepi ne-

ester \ Step 1. Prepagrati

8- Chl or.o- 5- oxo0- 2, 3, 4, 5-1

rboxylic acid isoprogx :
prepared followi ng the procedures described in Exanple
1 fromstep 1 to step 6 byo | aci ng 2- Ami no- benzoic
acid nethyl ester with 2-Am ng=4- chl oro-benzoic acid
met hyl ester in Exanple 1, 1. M5 (ESt+): 282
(M+H) . - 86- .
Step 1. Preparation of 2-Amino-5-bromo-4-chloro-benzoic acid methyl ester

To a solution of 2-Amino-4-chloro-benzoic acid methyl ester (1.85 g, 10.0 mmole)
in HOAc (20.0 ml) was injected bromine (0.512 ml, 10.0 mmole) dropwise. The reaction
was stirred at room temperature for an hour. The mixture was diluted with ethyl ether
(200 ml) and then the solvents were decanted. The residue was partitioned between ethyl
acetate (200 ml) and 0.100N NaOH(aq) (200 ml). After separated the two layers, the
organic layer was dried over Na,SOy, filtered and concentrated to provide the crude
product (2.08 g, 78%), which was used directly for the next step without further
purification. MS (ES+): 264, 266 (M+H).

Step 2. Preparation of 5-Bromo-4-chloro-2-iéopropoxycarbonylamino-benzoic acid
methyl ester

To a solution of 2-Amino-5-bromo-4-chloro-benzoic acid methyl ester (2.08 g,
7.86 mmol) and pyridine (1.91 ml, 23.6 mmol) in dichloromethane (75.0 ml) was added
1.00N isopropylchloroformate in toluene dropwise. The mixture was stirred for 16 hours
at room temperature. The mixture was washed with 0.500N HCl(aq) (100 ml), and brine
(3 x 100 ml), then dried (Na,;SO,) and concentrated to an oil. Purification by silica gel
chromatography (gradient eluent, 0-10% ethyl acetate in hexane) provided 5-Bromo-4-
chloro-2-isopropoxycarbonylamino-benzoic acid methyl ester

(2.53 g, 92%) as a white crystalline material. MS (ES+): 350, 352 (M+H).



Step 2. Preparation of

8- Chl or o- 5- hydr oxyi m no- 2, 3, 4, 5-t et rahydr o- benzo[ b] aze
wW@RweABTas boxyl i ¢ acid i sopropyl ester To a soPIL/USIW09630907

8- Chl or 0- 5- oxo0- 2, 3, 4, 5-t et rahydr o- benzo[ b] azepi ne-1-ca

rboxylic acid isopropyl ester (3.40 g, 12.1 nmmole) in

EtOH H (96.0 ni / 24.0 m) wid-added hydroxyl ani ne '

hydrochl oride (8.39 g, 121 nmole) foll owed by sodi um

acetate (9.93 g§, 121 mmol e). The reaction was heated
Stapce r Prepazatiasy of - Repumas 4-cirlaso -2t [ioprapomcarhoayk { 3 mgthegycarbonyl-

€ hyl \ m) and 1.00N HO (100 nl).
pﬁg)&g%%ggggﬁ%\zgg%?ﬁgh%&g]ﬁg%er s, the aqueous |ayer was
ext r Jotaadixnirt bf fBremaeketidd®-1-BopropOLycatbonyliheneberabivendid
organi cs_was washed w t a and f ol d brine (2
RO G 2 53k g TOPED 30 BB ARRBHE Gh B Rt 1ot BEelbin DRIF (35
il Grded ﬁitfc%@n Wa%‘ A81eR R Y-B3ntdBuGratd80 g WAl LRAMMRSIropwise. The

0g,
used directly for the next step wthout %urther
repgtiof ndxtnieomas hvled BS60°C 292 hoskind tismepolRd teragpa teatpetature.

f . . . .
The RS weadiussdwish sthyl acctats (100 i Gng Shporshed wish QLY HCIaa)
(BO0ORRYNhE Grif€ (Fx 1 6GRN OMIE ofShRIayed was dti¥d bve? N¥,SO, and
8- chl or 0- 5- hydr oxyi m no- 2, 3, 4, 5-t et rahydr o- benzo[ b] aze
conGeatrated padx yedusedipiessure o Brafcatioa by sHlice gekegomatography (gradient
M ' m
e[HERt, 812030t {Bacliedn nblarfd) BRRIRY o' o%égnegr!féﬁgoé% ’ ) was

tion o 0 m bor ohydr i 56. 2 _
[iBombpgx yicarbBhH-(8-rhélh &k ywhrbonylFropyd rarminohbem®icsidid methyhester (2.78
r te rature overnight. To the reaction m xture
gvéé%a%‘ggeygdﬁlsﬂa&ﬁ%( g@ﬂk’ib‘é m). The precipitate was
renoved by filtration, and the filtrate was extracted
with ethyl acetate (5 x 100 m ). The conbi ned organics
Sigpst. WRrspasetion efly-Brame 8{cBloxo-Seuxor. §.4, 5pxeirelty dosrbenzbb 1&@pine- 1,4-
filtered and.concentrated t.0,1 m, which was then
hepiteR S oSO A £ RN (5150 1) “Removal of
sol vdwtasheared \aigtige gBpRasdiumhi-betoside i( 027 phi Ichmiasl) iwashiede (50

with ethyl ether and drjied under vacuumto
ml) at 70” C was added a solution of 5-Bromo-4-chloro-2-[isopropoxycarbonyl-(3-

methoxycarbonyl-propyl)-amino]-benzoic acid methyl ester (2.55 g, 5.66 mmol) in
toluene (50.0 ml) over 30 minutes. After the addition was completed, the mixture was
cooled to room temperature and diluted with ethyl acetate (100 ml), and then washed with
1.00N HCl(aq) (120 ml) and brine (3 x 120ml). The organic layer was dried over Na;SO4
and concentrated under reduced pressure. Purification by silica gel chromatography
(gradient eluent, 0-15% ethyl acetate in hexane) provided 7-Bromo-8-chloro-5-oxo-
2,3,4,5-tetrahydro-benzo[b]azepine- 1,4-dicarboxylic acid 1-isopropyl ester 4-methyl ester
(1.46 g, 62%) as oil. MS (ES+): 418, 420 (M+H).

Step S. Preparation of 7-Bromo-8-chloro-5-0x0-2,3,4,5-tetrahydro-benzo[bJazepine-1-
carboxylic acid isopropyl ester

A mixture of 7-Bromo-8-chloro-5-0x0-2,3,4,5-tetrahydro-benzo[b]azepine-1,4-
dicarboxylic acid 1-isopropyl ester 4-methyl ester (1.43 g, 3.42 mmol) in HOAc (30.0
ml), concentrated HCI (9.00 ml) and water (3.00 ml) was heated at 100°C for 4 hours and

then cooled down to room temperature overnight. The solvents were evaporated under



provide the titled conmpound as hydrochl ori de salt
(2.87 g, 80%. MS (ES+): 283 (M+H). Step 4.

w@e@pasEbé on of PCT/US2004/030907
8- Chl or 0- 5- (4-f 1 uor o- benzyl am no) - 2, 3, 4, 5-t et rahydr obe
nzo[ b]azepine-I-carboxylic acid |sopropyl ester To a
sol ution of -92-
5- Ami no- 8-chl oro- 2, 3, 4, 5-t et rahydr o- benzo[b]azepine-lc

ar boxylic aC|d |sopropyl ester %¥drochlor|de o.1oq&%
roduced Prgspitre) andrihorgsidugeysas partigioned betweeniioy! #e§tatgy 400 mI) and

ﬂugﬁg% ﬁaﬁdﬁ%r(g%)b@,a dler[éy ﬁeéuq l%%? &af extpac%%vw&é ethyl

m xtur s stirre m t enper at ur
deotate. (200 ml). Ths cadbimed scpdnieswhs Waslwdewldxlyrlum Ghytxa rdb dned over

65 i q’rﬁctggis %nngr?r{&%?tﬁdlt gﬁ%ne or t 337%@%?1%6:%{% % the condmons
d@sm&ﬁn\m znaydald@ﬁg%da@@%%}ost&w -2,3@3-Rhr@h{dto- O
and satura The organic

beagt@[nb]amgmsé prarbexglic agid lsmasmuemrt (99902 80%3 axwhige eolid. MS

) filtered and concentrated to provide
+) %ddg’g%?Mg'uhet (0.147 g, 100%, which was used

directly for the next step mﬁthout further

urlflcatlon M5 (ES+): 391 F? tep 5. Preparation
£p 6 . Preparation of 5-(3,5-Bis- trlﬂuorometh benzylammo) -7-bromo-8-chloro-

23 WBC le'd('éb%ﬁig?tggz fHRZY. |c2rb8>€91£°a]c d%s&d?b%%st@r 3,4,5-te

t'rahy enzo I ne- carboxy I C-ac I sopr opyl
est erA‘ﬁiuetum of ‘2 Braroogdedhiatoiaskgp2,8 gili-edrahwird-banzogb Jarupine-1-

ST R b By e Pal i e amine
c@tesbl gz bng Mb%ﬁ@ﬂ&nl&ﬁ(@ﬂ@b&ﬁﬂoﬁ&@ﬂr ‘00Rd 3.76 rﬁiﬁém:ﬁ‘ stirred at

1, is variable and is introduced b
noepll ta@éﬁ@mre oferaight. | Troit ovap eddeg) seéww@vamplmola)rdmép 2684/ 10.9

BEBUSTA e |6 19 0GR R iR o gkt for
IourACHieyhixtute fV\l'als cpammbeastztydtWemtnﬂ]ac&amr(B@ Ocnl? ad Watbr (50 0 ml).
t et rahydro- benzo[ b] azepi ne-I -carboxylic acid |soPro Y

'Ehg precipitate was removed by filtration. The aquecus layer was extracted with more
ethyl acetate (2 x 50.0 ml). The combined organics was washed with brine (3 x 150 ml).
Dried over Na2S04, filtered and concentrated to provide the crude product (1.47 g, 88%),
which was used directly for the next step without further purification. MS (ES+): 587,

589 (M+H).

Step 7. Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-8-
chloro-2,3,4,5-tetrahydro-benzo[b}azepine- 1-carboxylic acid isopropyl ester (2312873)

A mixture of crude 5-(3,5-Bis-trifluoromethyl-benzylamino)-7-bromo-8-chloro-
2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester (1.40g, 2.38 mmol)
and pyridine (5.00 ml) was treated with acetic anhydride (5.00 ml) via dropwise addition.
The mixture was stirred at room temperature overnight and then diluted with ethyl acetate
(50.0 ml), washed with 1.00N HCI (2 x 50.0 ml) and brine (3 x 150 ml). Dried over
Na,SOs, filtered and concentrated. Purification by silica gel chromatography (gradient
eluent, 0-40% ethyl acetate in hexane) provided the titled compound (1.28 g, 85%) as
white foamy solid. MS (ES+): 629, 631 (M+H).



Exanpl e # Reagent R2 M5 (ES+) Exanple 83

4-trifluoronethyl- 4-trifluoronethyl- 483 (M+H)
whenzabdehyde benzyl Exanple 84 4-trifl uor omet ORYS2004/030907

4-trifluoronmethoxy- 499 (M+tH) benzal dehyde benzyl - 88-

Exanple 85 3-trifluoronethyl- 3-trifluoronethyl- 483

(M+H) benzyl benzyl Exanple g6 3, 5- di net hoxy-

3, 5-di met hoxy- 475 (M+H) benzal dehyde benzyl Exanple

87 3,5-di bronp- 3, 5-di brono-benzyl 571, 573(M+H)

benzal dehyde Exanple 88 3, 5-di net hyl -

3, 5-di met hyl - benzyl 443 ( iy ghegl dehyde Exanple 89
3, 5-di chl oro- 3,5-dich|oro;§%w@yl 483, 485 (M+H)
be bixcetyd & Bypetds-Exhrgpoeetdyly bedzgh-dimfiha)ef-ehloro-7-methyl-2,3,4,5-tetrahydro-

, 5-di fl uoro-benzyl. 451 . benzal dehyde anple 91
3-fluoro-5- S%P&P@?@IS%%%%C ?Cr'ﬁs?éﬁrgpglrfé[%yl -
trifluoronethyl benzal dehydg benzyl @fypl e 92 2, 4-bi s-
2,4-Dbis- 550 (M+H) trifluoﬁo -k
trifluoronethyl benzal dehydée nz

CF, '

Ci

oi

0O

L

A mixture of 5-[Acetyl-(3,5-bis-triﬂuvoromethyl-benzyl)-amino]-7-bromo-8-
chloro-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester (0.118 g,
0.187 mmol), methyl boronic acid (0.0340 g, 0.561 mmol) and cesium fluoride (0.0990
mg, 0.655 mmol) in dioxane (2.00 ml) was purged with nitrogen for 10 minutes. To it
was added PdCl,(dppf) (0.0240 g) in one portion. The mixture was heated at 100°C
overnight. The solid was removed by filtration, washed with ethyl acetate (30.0 ml) and
the filtrate was concentrated in vacuo. Purification by silica gel chromatography (gradient
eluent, 0-35% ethyl acetate in hexane) provided the titled compound (0.0820 g, 77%) as
white foamy solid. MS (ES+): 565 (M+H).



Exanpl e 93 4-fluoro-2- 4-fluoro-2- 501 (MtH)
trifluoronethyl- trifluoronethyl benzal dehyde benzyl
wE2@spsBEI®4 2-fl uoro-4- 2-fluoro-4- 501 (MtH) PCT/US2004/030907

trifluoromethyl- trifluoronethyl benzal dehyde benzyl
Exanpl e 95 4-fluoro-3- 4-fluoro-3- 501 (MtH)
trifluoronethyl- trifluoroneﬁﬁylbenzaldehyde benzyl
Exanpl e 96 3-fluoro-4- 3-fluoro-4- 501 (MtH)
trifluoronmethyl- trifluorgnethyl enzaldehyde benzyl

Exanpl e 97 4-chl oro-3- 4- Fﬁ'ﬂ?é 517 519 (M+H) - 89-

t t ik . ]
AL AASIION o g R S B 5

t ri f | uor deteatygto-benzopfh] mpmmét Wbcb@yhz atldemd@yb estzny)i
Exanpl e 99 2-fluoro-5- 2-fluoro-5- 501 (MH)
trifluoronmethyl- trifluoronethyl benzal dehyde benzyl
Exanpl e 100 5-fluoro-2- 5ufluoro-2- 681 (M+H)

trifluoronethyl- trifluor '\}al dehyde
C N

oA

0]

L

The title compound was obtained by chiral resolution of Example 103 on a
Chiralcel OD-H (0.46 x 250 mm), flow rate: 1.0 ml/min, solvents: 5% 3A alcohol in
heptane, Rs = 6.54 min, wavelength: 220 nm. EE =98.0%. MS (ES+): 564 (M+H).

Example 105
(S)-5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-7-methyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester

(o] CF;
)\\N/\Q
CF,
Ci i
0 0

The title compound was obtained by chiral resolution of Example 103 on a
Chiralcel OD-H (0.46 x 250 mm), flow rate: 1.0 ml/min, solvents: 5% 3A alcohol in
heptane, R¢ = 7.55 min, wavelength: 220 nm. EE =99.5%. MS (ES+): 551 (M+H).



benzyl Exanple 101

5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-8-ch
WO 200602778 4, 5-t et rahydr obenzo[ b] azepi ne- 1 - car bOrRYE1004/030907

acid benzyl ester o The titled conmpound was prepared

followi ng the procedures described in Exanple 1 by

repl aci ng 2- Am no- benzoic acr85hethyl ester with

2- Ami no- 4-chl oro-benzoic acid methyl ester in Exanple

, Step 1 as well as repla%:ng i.sopropyl chl orof ormat e

wi th benzyl c¢hloroformte e 1, Step 6. M5

( i

(S P Mo RhelFatLe . *ﬂéwol sty iflugrgmeyk 23,45

ono- 8- chl detwalydd:-Henzofbdazepimg di-cHrboxabip acid isopropyl ester

b] azepi ne-1-carboxylic acid |sopropylcpster Step 1.

Preparati on of 2-Am no-5- bRono- 4- ro- benzoic acid

net hyl ester To a squtiog)%ﬁqz- - 4-chl or o- benzoi c

acid nethyl ester (1. g, e) in HOAc (20.0

m) was injected bromf , cg0. 0 nmol e)

dropwi se. The reaction tirredd at® room tenperature

for an hour. The m xt &e rfuted with ethyl ether

(200 M) and then the solvq&iﬁ wer e decanted. The

resi due was partitioned betweep ethyl acetate (200 m)

and 0. 100N NaGH(aq) (200 n1)//é$ter separated the two

| ayers, the organic |ayer was ied over filtered and

conce _

78% | 'ﬁ‘% ‘%E(ﬁg mglgxtgfe%g SdI?.cteB? l(i? 5 Lf)qisetr uggdélgét{lyclzbquylganuno] 7-

botrdoedrchibro-2 Bet;S- mnahidrcabnmﬁb]ak@deSthrboiﬁfh actbSopropyl ester

ieles i 1085 £od ST B AT ALP 48k gnea 1533 Tasmel i RMF (5.00

AO/IMPA hYd0 2518R0°C, was added methyl fluorosulphonyl difluoroacetate (0.410

ml, 3.19 mmol). The reaction was continued at 80°C for an hour. The mixture was

partitioned between ethyl acetate (50.0 ml) and brine (50.0 ml). The organic layer was
washed with brine (2 x 150 ml). Dried over Na,SQ,, filtered and concentrated.
Purification by silica gel chromatography (gradient eluent, 0-35% ethyl acetate in hexane)
provided the titled compound (0.00520 g, 1.6%) as white solid. MS (ES+): 619 (M+H).

Example 107
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-7-bromo-8-trifluoromethyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester

e} CF,
R av
Br
CF,
CF; N

oA

0]

The titled compounds was prepared following the procedures described in

Example 102 by replacing 2-amino-4-chloro-benzoic acid methyl ester with 2-amino-4-

trifluoromethyl-benzoic acid methyl ester. MS (ES+): 663, 665 (M+H).



To a solution of 2-Am no-5-brono-4-chl oro-benzoic acid

nmet hyl ester (2.08 g, 7.86 mmol) and pyridine (1.91
woregosa37766 ol ) in di chl oronet hane (75.0 m) wesST/ESDE4030907

1. OON i sopropyl chl oroformate in toluene dropw se. The

m xture was stirred for 16 hours at room tenperature.

The mixture was washed with 09800N HC (agq) (100 m),

and brine (3 x 100 m), then dried and concentrated to

an oil. Purification by silica gel chromatography

(gradient eluent, 0-10% ethyl acetate in hexane)

provi ded 5- Brono- 4-

chl or o- 2-i sopropoxycar bon;ﬁxaampr%%-l%senzoi c aci d net hyl

eSt[ércey2(H3-bis-trigR@gonashid-behz flpamimpd{ edhl drod-mdluerdnadthyl-2,3,4,5-

M5 (ESH): Ste Pr.epar at i on of
5- Br ono- 4- tﬁtﬁ‘&@'%o ée“[(zlf\’/ﬁ’}_%ﬁﬁB S('y‘éaé?(g%'% peidd %?Wh&%}%rar bo
nyl propyl )- am no] -benzoi cyaci d met hytCFester To a

m xture of

5- Bronp- 4-chl oro- 2-i sopro arb am no- benzoi c
acid nethyl ester (2. ) D{) and cesium
carbonate (4.68 g, . i nyDMBF( 35 nml) under

ni trogen was added

14.4 mmol ) dropw se. The reacyion m xture was heated
to 60C for4 hours and then | ed to roomtenperature.
The m xture was diluted with efhyl acetate (100 m),
and then washed with 0. 1N ) (100 m) and brine

(3 x 100m ). The organic |ayer was dried over and
conceThe ﬁmarbdmpdﬁhd el pfe@dreﬁ rfel:ksxdng thefprotddu s tdesnibby in Example
chr onat ogr aphy_( gr adi el uent

I
é@%"wcf%a gt [aFﬁYh@x%hlé)tﬂBw\?m@a g“ﬁﬁ@r?é‘“&"kh%&%o ~chloro-
b BSIOR[BRRYHG %pﬂmaze(eﬁrnemcs&%%ﬁerdemb regﬁrwe} w?tmsn[ql;etyl -(3,5-

benhzoi ¢ acid neth
bl&&muomﬁ@hynb@z(ymaﬂ)mombmm SPHEMDHICHUMQM 5- tetrahydro-

o TP S bRa e acadabanT e OfSESE: SSAMRA, TP

ester To a heated m xture of potassiumt-butoxide

(1.27 g, 1.3 mol) in toluene (50
A Example 109

5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-trifluoromethyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester

)O\\ N /\Q/CFS

The titled compound was prepared following the procedures described in Example
103 by replacing 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-8-chloro-
2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester (Example 103) with
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-8-trifluoromethyl-2,3 4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester. MS (ES+): 599 (M+H).



m) at 70 C was added a sol ution of

5- Br ono- 4- chl oro- 2-[i sopropoxycar bonyl - ( 3-
woredosoxyear bonyl - propyl ) - am no] - benzoi ¢ aci d nety52004/030907

ester (2.55 g, 5.66 mol) in toluene (50.0 M) over 30

m nutes. After the addition was conpleted, the mxture

was cooled to roon1tenperatuﬁg'and diluted with ethy

acetate (100 m ), and then washed with 1. 00N HCO (aq)

(120 M) and brine (3 x 120m ). The organic |ayer was

dried over Na SO and concEX#mBleddOunder reduced

pr Ukisfih:cat| i - . ¢ a

O L LS AR B A 0y BBl AT ety
pr ovi dedi3.#:5Betanydss-bérzoftdazepoeel-carboxylic acid isopropyl ester

2,3,4,5-tetrahydro-benzo[b;azepine-I,ngicarboxyIic
h Qf

acid 1-isopropyl ester 4-ngt ¢1.46 g, 62% as
oil. M5 (ES+): 418, 420 ( .
7- Br ono- 8- chl or o- 5- oxo0- 2, 3, 4,;
i ne-lcarboxylic acid is
7- Br ono- 8- chl or o- 5- oxo- et raflydr o- benzo[ b] azep
i ne-1,4- dicarboxyli€FAci propyl ester 4-nethyl
ester (1.43 g, 3.42 mol) iou/,/\HoAc (30.0 m),
concentrated HO (9.00 m ) "and®water (3.00 m) was
heated at 100 C for 4 hours d then cool ed down to
roomtenperature overnight. The solvents were

evapgfh%ttﬁfg.cgﬁgg{l%cg%és S&Qiﬂgcﬁg)( Hifa ?é%ﬁrti()?%g E%&flpl%ﬁg)b e

was partiti ween e acetate
GrtalpahtAd0- HNGOHE X (80 jnnf)] 16wnhte: 1.0me/mimysduntd: P& propan-2-ol in

BB AT b G Gl SR S B0 e MBS T G99 (1D
dried over filtered and concentrated. The materi al

obt ai ned was subjected to the conditions described in
step 2 to provide Example 111 -

&1 AR bR BT R R B Db B P AR e B gy
045 -1e@atiyidid-Bers0fb] ke piB- 1 E0xylid@id ispofyMdthr. St ep 6.

Preparation of

5-(3,5-Bis-trifluoronethyl@benzyl aqd %?-7-brono-8-chlo
Y

. Preparation of
hydr o- benzo[ b] azep
stesg A m xture of

The title compound was obtained by chiral resolution of Example 109 on a
Chiralpak AD-H (0.46 x 150 mm), flow rate: 1.0 ml/min, solvents: 10% propan-2-ol in
heptane, Ry = 4.37 min, wavelength: 225 nm. EE = 100%. MS (ES+): 599 (M+H).



2,3,4,5-tetrahydro-benzo[ b] azepi ne-1-carboxylic acid
i sopropyl ester A m xture of

W@ 28508m98- chl or 0- 5- oxo- 2, 3, 4, 5-t et r ahydr o- beneC[/D}BRELA30907
i ne-1 carboxylic acid isopropyl ester (0.98 g, 2.72
mol e), 3, 5- blstrlfluoronethyé benzyl am ne (0.682 g,
2.72 mmol ) and titaniun(lV) %propoxide (1.00 m,
3.26 nmol) was stirred at roomtenperature overnight.
To it was added sodiun1cy§goboiof dride (0.684 g, 10.9
mole) in MeOH (20.0 m) action was
COITACAYED $1bistBBITbIAERS) BehE) érﬁrnofnmaﬁﬁ@s tﬁhaomﬁemyn £34,5-
was partitioned between ethy I acetate (50.0 ni
wat er ( 50.tgrakyyro- uem@o[ﬂ@ﬂaé@plpcﬂataebmbc AGidhispptODY ester
filtration. The aqueous |ayer was extéﬁcted W th nore
ethyl acetate (2 x 50.0 m Tne obi fed or gani cs was
washed with brine (3 x 15 d over filtered
and concentrated to QQ@ [ e product (1.47 g,

88% , which was used : e next step

wi thout further purificalion Mg (ES?) 587, 589
(MrH). .Step 7. PrepaCafi on ofN
5-[ Acetyl - (3, 5-bi s- trlflqupakthyl-benzyl)-anino]-?-br
ono- 8- O
chl oro-2, 3, 4, 5-tetrahydro-be [ b] azepi ne-1 -car boxylic
acid isopropyl ester (2312873) m xture of crude

5 3, t =
o 2R b R A et g e Example
%cb)drepkammg dp[yltetgls@ei big-1rifl@yomethy8bennyl))anznel-Ppranio-23,4,5-
5. 0 t d th t. d id
PSS ol b B R PSR EL i kY drhis
th@lﬂ'@l%hf&ﬂ»}ﬂ%e@zw AhBbY- 7ﬂﬁ§inbjﬁieﬂihﬂ‘db}dﬁi 11,3, & 5atdan dro-
acetate (50.0 m), washed with LOON S x 50.

bengolblazaring-3-carbozglierrgid isopropal estesr M (ESer e@OQﬁM+H)

concentrated. Purification by silica ge
chromat ogr aphy (gradi ent eluent, 0-40% ethyl acetate
in hexane) provided the tiExhmplebifpound (1. 28 g, 859@

; id. .
S—%té?@%gﬁgriﬁggrggeth%béngﬁ))amm %97 d16m3€t )slann';lbo 8- trlﬂuoromethyl-

2,3,4,5-tetrahydro-benzo[bJ]azepine-1-carboxylic acid isopropyl ester
CF,

QO
| )\\N/\Q
N
CF N

The titled compound was prepared following the procedures described in Example

34 by replacing 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-amino-2,3,4,5-
tetrahydro-benzo[bJazepine-1-carboxylic acid isopropyl ester with 5-[Acetyl-(3,5-bis-
trifluoromethyl-benzyl)-amino]-7-amino-8-trifluoromethyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester. MS (ES+): 628 (M+H).



5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-8-ch

| oro-7-nmet hyl -2, 3, 4, 5-tetrahydr obenzo|
whr@zepirae- | - carboxylic acid i sopropyl ester APQIi/K§E2006£030907

of

5-[Acety|-(3,5-bis-trif|uoronséhyl-benzyl)-anino]-?-br.

ono- 8- ke

chl oro-2, 3, 4, 5-tetrahydro- benzo[b]azepine | - carboxylic

acid isopropyl ester (0.1 187 mmol ), net hyl

boronic acid (0.0340 g, O: E“Wﬁ%l and cesium

fl SiPAééi‘ﬁ 68- Q?%ﬁ’ﬂi@m&h?ﬁ@enﬂﬂ? latnihd)- sitrm@ﬂﬁnétﬁy@ﬂvmyb 2,3,4,5-

purged with nitrogen f O mnutes. To it

added PdCI tet(r@tp'pfqbf(rﬁommaeplglp Ii- ¢arbmfevllp©¢1ﬂllmpr0p5'ﬂ1 ester

m xture was heated at 100 C overnlghtCFThe solid was

removed by filtration, wasKed t y? acetate (30.0

m) and the filtrate was comey d i n vacuo.

el uent, 0-35% et hyl a
titled conpound (0.0820 g é
M5 (ES+): 565 (NMFD -G4- e 104

(R -5-[Acetyl -(3,5-bis- trlfé;E;onethyl-benzyl)-anino]-
8-chl oro-7-nmet hyl -2, 3, 4, 5- 0

tetrahydro benzo[b]azeplne | -carboxylic acid isopropyl
ester The title conpound was btalned by chira

| rzggo :‘m'glé Qt'fﬂ?(p(fonjlg:ﬁfﬂﬂ@ L&% éf%ﬁ_fn%ﬂ .fglloq}]h ?Ece% :' gF%Sh gﬁi th | Example

By replacind 5=[ AcebA-(BiSrhis- waﬂmmnghw beﬁ2521)-anmnc&£8 “brof@f- 2:1%4 5-

ng“gg )RE‘&"% %e?‘ IoF%Erzé?’gﬁ'rclaﬁtlﬁlr%%PWIeS‘B%Wﬂ}|5)LA§ﬁﬁyh6ﬁ 3-bis-
§Ifﬁ1'3k9ﬁé?h}ﬁ Héﬁiyhylim%ﬁﬂé]brémo 8-trifluoromethyl-2,3,4,5-tetrahydro-

t et r ahydro- benzo[ b] azepi ne-1-carboxylic acid i sopropy
esnzelb]ladeping+ lt-¢asbaxyhip ecid dsopeapybpsteri (Raample 10R). r MIS (ES+): 611
@g%ﬁhn;lon of Exanple 103 on a Chiralcel OD-H (0.46 x

? provi ded the
te foany solid.

flowrate: 1.0 m/mn, solvents: 5% al coholin
heptane, Rf = 7.55 m n, mavelength' 220 nm EE =
99.5% Ms (ES+): 551 (NHHE
xample 115
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-ethyl-8-trifluoromethyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester

The titled compound was prepared following the pfocedures described in Example
33 by replacing 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-8-vinyl-2,3,4,5-
tetrahydro-benzo[blazepine-1-carboxylic acid isopropyl ester with 5-[Acetyl-(3,5-bis-
trifluoromethyl-benzyl)-amino]-8-trifluoromethyl-7-vinyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester. MS (ES+): 613 (M+H).



Exanpl e 106
5-1Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-8-ch

wo 20064037796 | f | uor onmet hyl - 2, 3, 4, 5- PCT/US2004/030907
t etrahydr o- benzo[ b] azepi ne-1 -carboxylic acid isopropyl
ester To a heated m xture of
5-[Acety|-(3,5-bis-trif|uordﬂ@@hyl-benzyl)-anino]-7-
br ono- 8- chl oro- 2, 3, 4, 5-t et rahydr o- benzo[ b] azepi ne-1-ca
rboxylic acid isopropyl ester (Exanple 48) (0.335 g,
0.532 mmol ) and Cul (0.101 ng, 0.532 mmol) in DVF .
(5.00 M)/HWA (1.00 M) p ﬁg gas added net hyl
f 1 uor osul phonyl dlfluoroaceta 410 mM, 3.19 mmol).
ThEA catd a8 iSebiswaBuaome thplibehzzk)- a&ﬁﬂ)]ﬁbbﬂﬁﬂdﬁ&ﬂﬁﬂuﬁbmethyl—z 3,4,5-

m xture artitio bet ween et I acetate (50.0
) ana b ireen e Tonnake 1 BN St heo
with brine (2 x 150 m). [xied over fdA,tered and
concentrated. Purification\by gel

chr omat ogr aphy (gradi ent 596ethy| acetate
i n hexane) provided t
1.69%9 as white solid.
5-[Acety|-(3,5-bis-tFLf
ono-8-trifluoronethyl-2, 3, 4,

t et rahydr o- benzo[ b] azepi negk=car boxyl i ¢ aci d i sopropyl
ester The titled conpounds vvaﬁ(o prepared follow ng the

procedures described in Exa 102 by repl aci ng
2-am no-4-chl oro-benzoic acid'nethyl ester with

2- amé[%%tﬁ‘le%%éxﬂaé%&f \?WH&@E&“@ Imﬁgptﬁg 'p%)&g&frgzy Jies&%e% Example 1

b@-r{:lﬂéxﬁh b A(rﬁmﬁ-@trﬁ}mrmﬁéthlydrhmﬁdlh yitid eyl leyte awith Q} A rhirhs-
| oro-8-trifluoronethyl
brine4 PBTOHE’I‘&YEWEQ@& ?Féa rneehcyll %%yn sterdciMSi(ESpr iy 679
r The titled conmpound was prepared follow ng the
procedures described in Exanple 102 by repl aci ng
S-tacetyl -*"S-bis-trifluoronmenyl-benzyO ani i nol ~- br ono-
S- chl or o- :

Example 117
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-trifluoromethyl-2,3,4,5-
o] CF,
S AY)
CF,
CF; i
0" g

tetrahydro-benzo[b]azepine-1-carboxylic acid tert-butyl ester
The titled compound was prepared following the procedures described in Example

109 by replacing 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-8-

trifluoromethyl-2,3,4,5-tetrahydro-benzo[bJazepine-1-carboxylic acid isopropyl ester

with 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-8-trifluoromethyl-

2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid tert-butyl ester. MS (ES-): 611 (M-

H).



2,3,4,5-tetrahydro-benzo[ b] azepi ne-1-carboxylic acid
i sopropyl ester with 5-[acetyl- (3, 5-

whe®snsi7dé uor onet hyl - benzyl ) - am no] - 7- br ono- 8- peT/0/52004/@30907
nmet hyl - 2, 3, 4, 5-t et rahydr obenzo[ b]azepi ne-1|-carboxylic
acid isopropyl ester. M5 (ES+):. 619 (MtH). Exanple 109
5-[Acety|-(3,5-bis-trif|uoroﬂQﬂhyI-benzyl)-anino]-?-ne
thyl -8-trifluoromethyl-2,3,4,5-
t etrahydro- benzo[ b] azepi ne-1 -carboxylic acid isopropyl
ester The titled conpoundExa@pkyE8ared fol | owing the
pr Chik ) Q3.iRy-7- J ,
D SRR ATy L SR e
S- chl or43,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid tert-butyl ester
2,3,4,5-tetrahydro-benzo[ b] azepi ne- | -garboxylic acid
i sopropyl ester (Exanple 193) witp 8
5-[Acetyl -(3,5-bis-triflugrogéth
ono-8-trifluoronethyl-2,3, 4,5

tetrahydro-benzo[b]azepf : ’-ca boxyd i ¢ aci d isopropyl
ester. M5 (ES+): 599 ( ' 97- ampl e 110 t
(R)-5-[Acetyl - (3, 5-biC&5t rf | ioronet hyl - benzyl ) - am no] -

7-met hyl -8-trifluoronethyl -
2,3,4,5-tetrahydro-benzo[bféﬁag;ne-l-carboxylic acid

enzyl ) - am no] - 7- br

i sopropyl ester The title conpound was obtai ned by
chiral resolution of Exanple on a Chiral pak AD-H
(0.46 x 150 mm), flowrate: 1.0 m/mn, solvents: 10%
pr opakhezitlgl conypoyaghvas ebtamed by clgigal geselutigaod Exagple: 1 17205 a

gk R0 X 120t pomititss mb ARG St propay 2ol

hépraat [Ryl= BS54 hiih) woretngthh 225 nm. EE = 100%. MS (ES-): 611 (M-H).
2,3,4,5-tetrahydro-benzo[ b] azepi ne-I -carboxylic acid

i sopropyl ester The title conpound was obtai ned by
chiral resolution of Exanpkgmpfth@n a Chiral pak AD-H
(0.46 x 150 mm), flowrate: 1.0 mM/mn, solvents: 10%
(O)-6d &getgl-61,5-brs-trifluoromethyl-benzyl)-amino]-7-methyl-8-trifluoromethyl-

2,3,4,5-tetrahydro-benzo[b]azepine- 1-carboxylic acid tert-butyl ester

(0] CF,
CF; N

oA

0]

-

The title compound was obtained by chiral resolution of Example 117 on a
Chiralpak AD-H (0.46 x 150 mm), flow rate: 1.0 ml/min, solvents: 10% propan-2-ol in
heptane, R¢ = 3.24 min, wavelength: 225 nm. EE = 100%. MS (ES-): 611 (M-H).



heptane, R = 4.37 mn, wavel ength: 225 nm EE = 100%
M5 (ESt+): 599 (M+H).-98- Exanple 112

W®2(4080&1796 - ( 3, 5- bi s-trifl uoronet hyl - benzyl) - anmPEDPS2004080907
i no-8-trifluoronethyl-2,3,4,5-
tetrahydro- benzo[b]azeplne I-cgrboxylic aci d isopropyl
ester HHM. The titl ed conpo was prepared foll ow ng
the procedures described in Exanple 26 by repl aci ng
5-[acety|-(3,5-bis-trif|uiﬁpnethﬁggbenzyl)-anino]-8-br
ono- 2, 3,4,5- tetrahydro-b pi ne-| -carboxylic

ac ES; 5%@9&?9()6' 5-8RLiEfudohfRthyl- benzyl) amino]-7-methyl-8-trifluoromethyl-
5-| acet bi strifl uoronethyl

benzy145-tetiahydro-behzabblazeping-i fchnboxyimcmﬂetrah)@lrmrpsranelt ylaester
hydr obenzo[ b] azepi ne- I-carboxyllc acbg i sopropyl -

ester. M (ES+) 600 (N%FD Ex S

S-tAcetyl - -bis-trifluor

2,3,4,5- tetrahydro benzopble i\ne- &g car boxylic acid

|sopropyl ester The titlkg

foll owi ng the proced®fgs désc

repl aci ng o

5-[Acetyl -(3,5-bis-trifluoronmephyl -benzyl)-am no] - 8-am

i no-2, 3,4,5- tetrahydro-benz ] azepi ne-1 - carboxylic

acid isopropyl ester with

5-[Acetyl -(3,5-bistrifluoro | -

benzyl )-am no] - 7-am no-8-trifluoronethyl-2,3,4,5-tetra

hydr obenzo| b]azepine I-carboxylic acid isopropyl

ester. M5 (ES ‘Bt)

Sfep AcReparation 1}31(éétﬁ’lﬁﬂlﬂ‘t‘f?re%?‘ﬁbpefﬁéﬂﬂrﬂ Hﬁﬁhyﬂréytrlﬁumomethyl-
L4 U0t h vy

ig#raﬁggﬁgg%éﬁ;%%h?azep]ﬁfﬂ 8%?%8¥§||c acid isopropyl

ester The titled conpound gas preo.r @Fsf ol | owi ng t he

procedures descri bed in Ex vy replacing
5-[Acetyl -(3,5-bis-trifludro fenzyl ) - am no] - 8- br

ono- 2, 3, 4, 5-

rbed in Exanple 34 by

£ hyl

CF; N

A solution of (S)-5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-
trifluoromethyl-2,3,4,5-tetrahydro-benzo[blazepine- 1-carboxylic acid tert-butyl ester
(0.920g, 1.50 mmol) (Example 110) in 1:1 TFA/DCM (10.0 ml) was stirred at room
temperature for 2 hours. The solvents were evaporated on a (rotary evaporation).
Purification by silica gel chromatography (gradient eluent, 0-30% ethyl acetate in hexane)
provided the titled compound (0.736 g, 96%) as white solid. MS (ES+): 513 (M+H).

Step 2. Preparation of (S)- 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-
trifluoromethyl-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid tetrahydro-pyran-4-
yl ester

To a mixture of tetrahydro-pyran-4-ol (0.0830 ml, 0.876 mmol) and di-isopropyl
ethyl amine (0.153 ml, 0.876 mmol) in DCM (2.00 ml) at 0°C, was added a solution of

phosgene in toluene (0.384 ml, 0.730). The reaction mixture was stirred for 2 hours. To



t etrahydr o- benzo[ b] azepi ne-1-carboxylic acid isopropyl
ester wwth 5-[Acetyl -(3,5-bistrifluoronethyl-
whmanzy3amnm nol - 7- br ono- 8-t ri f I uor onet hyl - 2, 3, BGBUS®04/@30907

hydr obenzo[ b] azepi ne-1-carboxylic acid isopropyl
ester (Exanple 107). M5 (ESt+): 611 (M+H). Exanple 115
5-[Acetyl -(3,5-bis-trifluoro hyl - benzyl ) -am no] -7
-ethyl -8-trifluoronethyl-2,3,4,5-

et rahydr o- benzo[ b] azepi ne-1-carboxylic acid isopropyl

it e éﬂdeﬁhé-(%45t$iéﬂn@%ﬁfﬁ@aml-b\g@ybr%%rm@&w@rtn regeting-2,3,4.5-

e BB TSP YOS5 icine (0,050 ml
0.A30 nin@) dndbthen ermdtydy ©-rbemzahpdramepd veenightc diliearactios mixture

wgsf: %v%%ﬁ&ﬁtrh?\g%gr Is,t%ﬂ:)p %fj gris%yﬂﬁa_2504 and concentrated followed by
p@EAMba bRBIES el%h?d&eftb%%@ﬁwm(ﬁsz)‘. v@anyv31)3, 4, 5-tetra
hydr obenzo[ bJazepi ne-T-carboxylic acid isopropyl
ester. M5 (ES+): 613 (M+tH).-100- Exanple 116

S CagRL M S50 EL AR LSRR MBS R QAR I Wi

int Edmapie d 20 W red® RB) azepiabre-and ¢oinkodyded ®yagplatement of tetrahydro-
tert-butyl ester The titled conmpound was prepared

pyrap-Hli(B¥ample Bo8tepd sdthresesnopdimgalephpl-e 1 by
repl aci ng 2-Anino-4-trif|Boronethyl-bgpzoic acid
met hyl ester with 2- Am no{b-
brono-4-trifluoronethyl - henapi c
step 1. Ms (ES+): 677, 679 (M
5-[Acetyl -(3,5-bis-tri
thyl-8-trifluoronmeth 2 ,
t et rahydr o- benzo[ b] @Zepi ne- | NEar boxylic acid

g methyl ester in
Exanple 117 A
yl ebenzyl ) -am no] - 7- me

tert-butyl ester The titl onpound was prepared
fol l owi ng the procedures descfibed in Exanple
R3
Example # Reagent R30 MS (ES+)
Example 121 Cyclobutanol Cyclobutyl 627 (M+H)
Example 122 Cyclopentanol Cyclopentyl 627 (M+H)

Example 123
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-methyl-7-trifluoromethyl-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester



109by repl aci ng
5-TAcetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-7-br

WO 5837796 PCT/US2004/030907
trifluoronethyl-2,3,4,5-tetrahydro-benzo[ b] azepi ne-1-c¢
arboxylic acid |sopropyl ester wth
5-[ Acetyl - (3, 5-bis- trlfluoroﬂgﬂhyl benzyl ) -am no] - 7- br
ono- 8- trlfluoronethyl
2, 3 4 5 tetrah dro benzol b aze ne-|-carboxylic acid
S t- th@s@ E@E)'!’foelf mzyl)féi? t@%ﬁm@hz&% 3.4,5-
tétBﬁa é#ﬁ?%@(éqﬂ% egm% 1):1£<1e(4dﬁ8é0”9t hyl -benzyl) - am no] -

tri

2 3,4, 5 t et r ahydr o- benzo[ azepln--l &ar boxyl i c acid
tert-butyl ester The title S
\

chiral resolution of Exa
(0.46 x 150 mm, fl o®wF
propan-2-ol in heptane,
nm EE = 100% MS (ES-): I\(H) Exanpl e 119

(S)-5-[Acetyl -(3,5-bis- trifluoromsthyl benzyl ) -am no] -

- met I-8-t fl t hy
rrezg1 Braery Ki'ﬁ;hﬁ @ffﬁgemfftbylabf@ﬁylh raminod r idhgromethydz8.4.5-
t&t ?ldlk?)ufse)ﬁ&o ﬁz@ﬁmg—heca}ﬁ&xl%gc GARRGHBE Y‘@s%r?@tl% Ee@l@?/mmol) was
resol ution of on aChlraIpa
t(e@ted@mh LS TFavipCM (200 mdﬂta;rocjtm Cerpetratire, E%pmemlsof sbDants

%18eégthe tlﬁﬁ%g E&Pﬂ%&%ﬁ ch v%as (ulwcfﬂlrecil ﬁor@ gpf\gglou? further
puffication. MS (ES+): 499 (M+H). . ,
5-[Acetyl -(3,5-bis-trifluoromnethyl-benzyl)-am no]-7-ne
thyl -8-trifluoronethyl -

4 r f!
o7 ah N G R AB 0 D el RO 7 3 oromerny!
Z,\B,«@,S,—t&ﬂﬂ%lysm-tHfHeum[b}ned:;thS yipakydmid®- (7- met hyl - 8-tri fl
uor onet hyl -
2,3,4,5-tetrahydro-1 H benzo[ b] azepi n- 5 yl)-acetam de A
soI ut| on of
(S)-5- [Acetyl (3, 5-bis- trﬂ\ benzyl) am no] -
7- met hyl - N
trifl uororrethyl 2,3, 8FQ- LRl 2

arboxylic acid tert-but G

dr 0- benzo[b]azeplne l-c

To a solution of crude N-(3,5-Bis-trifluoromethyl-benzyl)-N-(7-trifluoromethyl-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.0980 mg, 0.197 mmol) in
HOACc (2.00 ml), was added bromine (0.0106 ml, 0.207 mmol) dropwise. The reaction
mixture was stirred at room temperature overnight. Remove the solvent on a rotary
evaporator. Purification by silica gel chromatography (eluent, 0-40% ethyl acetate in

hexane) provided the titled compound (0.0850 mg, 75%). MS (ES+): 577, 579 (M+H).



(0.920g, 1.50 nmol) (Exanple 110) in 1:1 TFA/DCM (10.0
m) was stirred at roomtenperature for 2 hours. The

W@ 20080811796 wer e evaporated on a (rotary evapor ap@¢DO$2004/030907
Purification by silica gel chromatography (gradient
el uent, 0-30% ethyl acetate in_hexane) provided the
titled conpound (0.736 g, 96“’)&)05as white solid. M
(ES+) 513 (M+tH). Step 2. Preparation of (S)-

Acet 5-bis-trifluoronethyl-benzyl
Qt P- re%araglon of N- (3 -Bis-trifluorometh )f benzyl)- I% (2) mgllyl ; trlﬂuoromethyl-

38ufsl t%emgm% 'igﬂ ez b 2 ﬁ]est Ww&@ﬂld@enzo[ b] azepi ne-1-c

arboxylic acid tetrahy y ester To a

m xture of tetrahydro pyrao 4- oI .0830 M, 0.876
nmol ) and di-i sopropyl eth 1 0.153 m, 0.876
nmmol) in DCM (2.00 m) at CI:,vaa agded a sol ution of
phosgene in tol uene ©6;-384 Q. . The reaction
mxture was stirred for ) Toef:03- it was added
N-(3,5-Bis-trifluoroneth fl1 )-N-(7-methyl -8-trifl
uor onet hyl - 2, 3, 4, 5-
t et rahydro-| H benzo[ b] azepi n-5-yl )-acetam de (Step 1)

f ol | oAveixtuye ofyNi(3iSrBis{tOfl050meathyl-Berz3D-Mai@blonamd-ttifloromethyl-

1R SR st AR G BRP L U afef s W s 5. [fAGHoN merny1
wO¢6xic asid (s ODEBRLT. mze&lnfogl dna\besimhmu@ﬁae fo. 97&10 @b@ (b5(04 mmol) in

silica chromat ography. M5 (ES+): 641
dipxang - %@ e Wi Pege nfregsa ferdl Ominufesi EI@ it wa%ackiad@dch(dppf)

@%‘1'?8 g? it o(g')ﬁé Stl. ' 'ﬁ?eq‘alxﬂlrgmgﬂéaqec#gt%O% %(ngjnpghfe'?hé solid was

aril a IS 1IN uce replacenen
fesovedyygfibpyioa washedvith Eﬂ@madeeat&m 0 &i)egmd2he filtiake was

d | ol . R t R30 . (E
RSP 1ot IR Py Roocas) e TR W oI, 0-40%
et a@éftﬁﬂe%’ﬁ@izﬁﬁ@ ro@ﬂ@él %qnfeﬁlco ﬁZur{d\'ﬂb"@%@ga@P%?asl@ﬁﬁte solid.

5-TAcetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-9-
MBYESH):t 51X (Mo pnet hyl - 2, 3, 4, 5-

Step 4. Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-methyl-7-
trifluoromethyl-2,3 ,4,5-tétrahydro-benzo[b] azepine-1-carboxylic acid isopropyl ester
To a solution of N-(3,5-Bis-trifluoromethyl-benzyl)-N-(9-methyl-7-
trifluoromethyl-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.0210 g, 0.0410
mmol) and pyridine (0.0100 ml, 0.123 mmol) in dichloromethane (1.00 ml) was added
IM isopropylchloroformate (solution in toluene) (0.120 ml), 0.123 mmol) dropwise. The
mixture was stirred at room temperature overnight. The solvents were evaporated on a
rotavapor (rotary evaporator). Purification by silica gel chromatography (gradient eluent,
0-30% ethyl acetate in hexane) provided the titled compound (0.0180 g, 72%) as white
~ crystalline. MS (ES+): 599 (M+H).



t etrahydr o- benzo[ b] azepi ne-1-carboxylic acid isopropyl
ester-104- Step 1. Preparation of

WOR(3/05778 s-trifluoromethyl -benzyl)-N(7-trif|ROT/Os®HY30907
l-2,3,4,5-
t et rahydro-| H benzo[ b] azepi n-5-yl ) - acet am de
5-[ Acetyl -(3,5-bis-trifluoronethyl-benzyl)-amno]-7-tr
i fl uoronethyl-2,3,4,5-

t et rahydr o- benzo[ b] azepi Re- 1 - carboxylic acid
tert-butyl ester (0.1 8 &%aﬂuﬁﬁggﬁnnl) was treated

VV|5Lﬂ?\c‘etyT—Fﬁ,b’@g\'ﬂrﬁ'@loﬂﬁnahﬂb’éhz:{lPﬁﬂﬁdoﬁﬂw?ﬂimdtﬁ&@-&triﬂuoromethyl-
Evaporati on of solvents provided the titled conpound,

whi ch @véﬁ,%@ér@hmrp@@mqib}paéwmmé-cwylsq sl {spprepyitester
further purification. M gES+): 499 cMrH). Step 2.
Preparati on of

N-(3,5-Bis-trifluoronethyl-tenz N-(9-bronmo-7-triflu
or onet hyl -
2,3,4,5-tetrahydro-1 H b] azeper- 5-yl ) - acet ami de

To a solution of crude

N-(3,5-Bis-trifluord®ét hyl - b¥Azyl )-N-(7-trifl uoromethy

| -

2,3,4,5-tetrahydro-|FLbené%[b azepi n-5-yl)-acetam de
(0.0980 ng, 0.197 mmol) in c (2.00 M), was added
bromine (0.0106 nl, 0.207 mmol) dropw se. The reaction

M XU AL ECoRfolh® ad breh SRTULAERE! LMD JERbE] B xample 123 by

Renmove the sol'vent on a rotary-evapor at or
replacingi Seldetyl (h§-bis-trifbmrageéthyHreonyl)-egirapiytriflebrosrethyl-2,3,4,5-

-40% et h acetate in hexane rovi.ded the titled ..
e R G o G oaDeuyti SR BB S5 MIE S ALeSE(3.5-bis-
tr(ﬂﬁﬂ)l‘@met%ﬁfben@lﬁ&nﬁ}o]J?frﬁ&ﬂfrm-hﬂﬂh(ﬁémethylaﬁ,4,5—tetrah dro-
N-(3,5-Bis-trifluoronethyl-benzyl)-N(9-nethyl-7-trifl

benap brazenippt] -carboxylic acid tert-butyl ester in Example 117, step 1.
2,3,4,5-tetrahydro-1 H benzo[ b] azepi n-5-yl ) -acetam de A
m xt ure of
N-(3,5-Bis-trifluoronethyl-benzyl)-N(9-brono-7-triflu
or onet hyl -
2,3,4,5-tetrahydro-1 H benzo[ b] azepi n-5-yl ) - acet am de
(0.0830 g, 0.144 mol ), methyl boronic acid (0.0260 g,
0.432 mmol ) and cesium fluoride (0.0770 ngy, 0.504
nol ) in dioxane (2.00 mM) was purged with nitrogen
for 10 mnutes. To it was added PdC 2(dppf) (0.0170 g)
in one portion. The m xture was heated at 80 C
overnight. The solid was



renmoved by filtration, washed with ethyl acetate (30.0

m) and the filtrate was concentrated i n vacuo.
w0030 | on by silica gel chromatography (gredi/est004/030907

el uent, 0-40% ethyl acetate in hexane) provided the

titled conpound (0.0460 g, 63% as white solid. M

(ESt): 513 (M+tH). Step 4. Prgg%ration of

5-[Acetyl -(3,5-bis-trifluoromethyl-benzyl)-am no]-9-ne

t hyl - 7-

trifluoromethyl -2, 3, 4,5- te@mM¢423- benzo[ b] azepi ne-1-¢

i(G/.98ird ol ' Liri ¥ hiaB1-8f 7. -

S T I e P L Sl AR B yoro-T-methy
2 8rdi, §-tetnahydretbayzo[Blagepines | catboayljaacad isepropyizsfeb] azepi n- 5

-yl)-acetam de (0.0210 g, 0.0410 nmwl) and pyridine

(0.0100 m, 0.123 mmol) in dichl orokethane (1.00 m)

was added M i sopropyl chl or®f or mapte A6l ution in

toluene) (0.120 m), O. Tt opw se. The m xture

was stirred at roomte eérnight. The

sol vents were evapor a a\I gt avapor (rotary

evaporator). Purificat i€aFgel chromat ography

(gradient eluent, 0-30 3 acetate in hexane)

provided the titled conpouné (0.0180 g, 72% as white

crystalline. M5 (ESt+): 5 H).-106- Exanple 124

S—tAcetyIAS.S-bis-trifIuorgEEihyl-benzy“-aninoI-TA-dim

ethyl- -trifluoronethyl-

2,3,4,5-tetrahydro-benzo[ b] azepi ne-1-ca boxylic acid

i sopropyl ester The titled conpound was prepared using

ST, P S FEMTPAEAS5% B ST iy,

i fluoronethyl-2,3,4,5- n—CH

t et rahydr o- benzo[ b] azepi nejl - car lfoxylic acid
tert-butyl ester wt N
5-[Acetyl -(3,5-bistrifl hyI o
benzyl)-am no] - 7-nmet hyl -B-tr iLf| ugfonet hyl -2, 3,4, 5-tetr
ahydr obenzo[ b]azepine-I-veboxWic acid tert-butyl

r
-tr
ester in Exanple 117, step 1.-107- Exanple 125 .
To a solution of chloral hydrate (2.97 g, 17.98 mmol) and anhydrous sodium

sulfate ( 15.20 g, 107 mmol) in water ( 50 mL) add a mixture of hydroxylamine sulfate
(13.67 g, 83.23 mmol), 3-Fluoro-4-methyl-phenylamine ( 2 g, 15.98 mmol), concentrated
hydrochloric acid ( 1.67 mL) in water (17 mL). Heat the mixture at 45 °C for 2 h and at
75°C for 1 hr. Cool the mixture to room temperature and filter the solid. Wash the solid
with water and ethyl ether. Dry the solid under vacuum to yield the title compound (2.96
g, 94%). 'H NMR (DMSO-ds, 300 MHz) § 2.08 (d, J = 1.0 Hz, 3H), 7.12 (t, J = 8.8 Hz,
1H), 7.25 (dd, J = 2.1, 8.2 Hz, 1H), 7.36 (dd, J = 1.6 , 12.4 Hz, 1H), 10.18 (s, 1H), 12.11
(s, 1H). MS (ES-): 195 (M-H).



Synt hesi s of
(+/-)-5-[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-am no
w0 2@50871106 0- 7- net hyl - PCT/US2004/030907

2,3,4,5-tetrahydro-benzo[ b] azepi ne-1-carboxylic acid
i sopropyl ester F Step 1. Preparation of
N- ( 3- Fl uor o- 4- net hyl - phenyl ) = -8hydr oxyi m no- acet am de
/'l To a solution of chloral hydrate (2.97 g, 17.98

) .and anhydrous, sodium sul fate ( 15.20, g, 107
SB2) Ereporao0r o Agiea DRy et haL bR oA Sy el U8R ne
sulfate (13.67 g, 83.23 M), o)

15. 98 mmol ),
concentrated hydrochloric agid (M.67 pl) in water (17

m.). Heat the mxture 3 or and at 75C for 1

hr. Cool the mxture to nperature and filter

the solid. Wash the solig plwat er and et hyl ether.

Dry the solid under vacuu l,d the title conpound
(2.96 g, 94% . H NVR (DVBQd |, Miz) d 2.08 (d, J =

1. 0 Hadd 3fIN-(37Flidro(4-methyFpleny)FHzhydrblyimina2ace(aitide £2.96 &, 15.10

, 8.2 Hz, IH), 7.3 dd, J =1.6 , 12.4 | H), 10.18
paol) mosmailzzbﬂon@@,t & ‘&5 10 qagcereigd SUifésc ewH@S. mi%snfi hgab e
rixie%R B0 &€ kAN hinfrelTORBI @ bb e fipetatii, Bbbr iRRNEOWiter (100 mL)

acid nethyl ester F
Md( Bl theoprecipitate g vaghweitly Wate2 - Dgycthe sglidhtiorygel d ¢ €l word femethyl-

.9 15. 10 1) i | | i . 65 Ct
Gindnif e B by Rretedd sy e RS £gfe, re ' ©
M Xt uaBd 80%%uéodsydiigeMbérokiae solutoR (4 in!ll; PP EBlution of the isatin
terrperature,%gour into ice water (100 nL) and filter

g @0 {2l @ mapel) i N satium hudreride (JOmEheves ipedod of 5

BUEAG, T B R | opbferd 308 & 2 QRS0 Bfflorc acid to pH=s
imddrxogetnwitteetbyl abtetasso3ut 200mLj. AV adh) witlo benes dirythee @nganfc lhyee over

I satin . .
anshydrous sodium sulfate, filter and remove the solvent under reduced pressure.

Chromatograph the residue over silica gel, eluting with hexanes/ethyl acetate (3:1), to
afford 6-Amino-2-fluoro-3-methyl-benzoic acid and 2-Amino-4-fluoro-5-methyl-benzoic
acid (1.91 g, 75%).

Dissolve in ethylacetate (1 mL) and ethanol (1 mL) 6-Amino-2-fluoro-3-methyl-
benzoic acid and 2-Amino-4-fluoro-5-methyl-benzoic acid (240 mg, 1.42 mmol) and add
(trimethylsilyl) diazomethane (0.7 mL, 1.4 mmol, 2M in hexane) at room temperature and
stir the solution for 16 h. Remove the solvent under reduced pressure. Chromatograph the
tesidue over silica gel, eluting with hexanes/ethyl acetate (10:1), to afford the titled
compound (50 mg). 'H NMR (CDCl;, 300 MHz) § 2.13 (d, J = 2.4 Hz, 3H), 3.9 (s, 3H),
6.39 (dd, J =0.8,8.5Hz, 1H), 7.04 (t, J = 8.1 Hz, 1H).MS (ES+): 184 (M+H).



m xture (2.70 g, 15.10 mmol) in 2 N sodi um hydr oxi de
(30 n.) over a period of 5 mnutes, stir the m xture
wa@reoososimwde enperature for 1 h. Add N hydrochl or PCT/E81004/030907
to pH=5 and extract with ethyl acetate (3 x 20 ni).
Wash with brine, dry the orgg®-c | ayer over anhydrous
sodium sul fate, filter and renove the sol vent under
reduced pressure. Chronatograph the residue over
S&pl3i Prpaation ef Methyy 6\Miuoko-5enanast-Bbpryboacetbdhd dndndhenzoate
to afford 6- Am no-2-fl uoro-3-nethyl -benzoic acid and
2- Am no- 4-fl uor o- 5- net hyl - Henzoi ¢ acid (1.91 g, 759%.
Di ssol ve in ethylacetate ) CanMeet hanol (1 ni)
6- Ami no- 2-f | uor o- 3- met hytp ¢l c acid and
2- Am no- 4-f| uor o- 5- net honi c acid (240 ng, 1.42
mmol ) and add (trinethyl sSNA i azonet hane (0.7 nL,
1.4 mol, 2Min hexane) at room'‘tenperature and stir
the solution for 16 h. Rem)(§ e sol vent under
reduced pressure. Chronmatogreph e residue over
silica gel, eluting with hexanes/fethyl acetate (10:1),
to afford the titled conmpound ng). H NWMR (CDO
300 MHz) d 2.13 (d, J = 2.4 Hz, 3H), 3.9 (s, 3H), 6.39
(dd, J = 0.8 85 Hz, IH, 7.04 (t, J =8.1 Hz ,
IHIVIS (ES+): 184 (MtH).-109- Step 3. Preparation of
Met hydd ésoptapyt chlérofietriatd (0227 rbpd. %bom}cdal' O My toluene) dropwise to

a SO GOy b iRy otk IDMRREES ) Bigaped figolyand
ﬁﬂhh@ (OQISS%L B Mmooy AbiQodnietiaas @r ﬁﬂjj’ﬁt (1’8 19@1@12 é}ﬁét&osphere
i( ng, 0.27 mol) and pyridi ne (0.055 0. )

RitregeaHingrsoat leamelempergivye far 24 he AdddEN H&i and mpaﬁ@ﬁ@ layers.

SRR RS RO b el B v
arvbiytii‘bud is@chhmr suifetehfile, érﬁi pémbBe tﬁe)solv@hg/uﬂdbﬁreﬂn%lrpressure Filter
r.over a iumsul fate, fjl

él%ﬁéﬂggg%@we#fma% gewaﬁe@&l patdrle: OFaﬁ%f@we title

compound (65 mg, 90%): '"H NMR (CDCl,) § 1.30 (d, J = 6.5 Hz, 6H), 2.21 (d, J = 2.4
Hz, 3H), 3.95 (s, 3H), 4.99 (septet, J = 6.5 Hz, 1H), 7.29 (t, / = 8.5 Hz, 1H), 8.05(d, J =
8.5 Hz, 1H), 9.56 (br s, 1H); MS (ES+): 270 M+H)

Step 4. Preparation of Methyl 6-fluoro-5-methyl-2-[isopropoxycarbonyl-(3-

methoxycarbonylpropyl)amino]benzoate

Heat a suspension of Methyl 6-fluoro-5-methyl-2-isopropoxycarbonyl
aminobenzoate (65 mg, 0.24 mmol), methyl 4-bromobutyrate (174 mg, 0.96 mmol) and
cesium carbonate (313 mg, 0.96 mmol) in N, N-dimethylformamide (1.2 mL) under

nitrogen at 80 °C for 3 h. Cool the mixture to room temperature and pour into water (5



through silica cartridge eluting w th hexanes/ et hyl

acetate (8:1), to afford the title conpound (65 ng,
wWORMp3T™R (CDCl ) d 1.30 (d, J = 6.5 Hz, 6H),PCI/R32004930907

J =2.4 H, 3H), 3.95 (s, 3H), 4.99 (septet, J = 6.5

Hz, IH), 7.29 (t, J = 8.5 Hz,11pH), 8.05 (d, J = 8.5

Hz, IH), 9.56 (br s, IH; M (ES+): 270 (MtH) Step 4.

Preparation of Methyl

Ry, |EJ@Ja@r\5an@thPNdcet%te[ gﬁow AP W&Qﬁ@@ﬂgﬂﬂuc (&er over anhydrous sodium

met hoxilcar bonyl propyl ) am no] benzoate F CO Me CO M

sudfate, tgrugxgggxgpmqthgﬁolmthymer reduced pressure. Chromatograph the residue

fv&%%ﬁ*% Qi éié(t{u}fw B RS CQ%[@/@ 12{'5@%?@@5&%% .

n%ufmxté m@ npb%)eéﬂwmaa(cmwm(l\mg) &y.11Q. mm)) 1 85L2 04
N-di net hyl formami de (1.2 nl) under nltro?ke!n at

(m)r2H§ h29 (m, BED -4t (el o 3166dsn B éd amy )ér&i’ (poiH) 4.87
t - ) t hy t te (3

Qﬁ]’ lgi)ﬁ%shﬁr(d;q{i 6I-ngajrﬂ'c Igg’glr )‘3%@:(]5% Eig Ogﬁﬁ odi um

sulfate, filter and renpve the sol vent under reduced
ressure. Chronatogr fh t he residue over _silica

P Or Pergaration of {SABroRYL drilHeseafrassiRyxoxedfiare (6: 1),
nd (66 ng, 75%: H NWR
%c%%rd%e%é%%ﬁélhéh%a%% A (m 6H). 1.85-2.04 (m
2.29-2.46 (m 2H), 3.4F (mOIH), 3.66 (s, 3H),

3 78 (m IH, 3.87 (s, 3H), [4.87[[(m IH, 6.90 (br d,
IH), 7.26 (t, J =6.5 Hz)~{H E 5t): 370 (M+H) Step
5. Preparation of |soprop
6-fl uoro- 7- met hyl - 5- oxo- 2,
t et rahydr obenzo[ & azepi ne-| -
sol ution of Methyl

6-fl uor o- 5- net hyl - 2- [|sopropd&%hbbonyl (3-

L

Add a solution of Methyl 6-fluoro-5-methyl-2-[isopropoxycarbonyl-(3-

carbNy ate F Add a

methoxycarbonylpropyl)amino]benzoate (66 mg, 0.18 mmol) in THF (3 mL) to a solution
of potassium tert-butoxide (0.36 mL, 0.36 mmol, 1M in THF) in THF (2.5 mL) at room
temperature under an atmosphere of nitrogen. After 15 min, add a saturated solution of
ammonium chloride and extract with ethyl acetate (3 x 10 mL). Dry the organic layer over
anhydrous sodium sulfate, filter, and remove the solvent under reduced pressure to
provide 1-isopropyl-4-methyl-6-fluoro-7-methyl-5-0x0-2,3,4,5-tetrahydrobenzo
[b]azepine-1,4-dicarboxylate (61 mg, 100% crude). Dissolve the dicarboxylate (61 mg,
0.18 mmol) in DMSO (1.5 mL) and add water (1 drop) followed by addition of lithium
chloride (19 mg, 0.45 mmol) and heat the resulting solution at 160°C for 45 minutes.
Cool the mixture to room temperature and pour into brine. Extract the mixture with ethyl
acetate (3 x 10 mL). Chromatograph the residue over silica cartridge eluting with
hexanes/ethyl acetate (8:1), to afford the title compound (24 mg, 48% over two steps):
MS (ES+): 280 M+H)



nmet hoxycar bonyl propyl ) am no] benzoate (66 ng, 0.18
mmol) in THF (3 nL) to a solution of potassium
wo 2mapewdele (0.36 ni, 0.36 nmmol, Min THF) in AEFUSDOH030907
nm.) at room tenperature under an atnosphere of
nitrogen. After 15 nmin, add alldaturated sol uti on of
anmmoni um chl oride and extract with ethyl acetate ( O
m.). Dry the organic |ayer over anhydrous sodium
$igb baPecpafationef (+/arkioprephelacttsl-Got-bishillugrriesthylbenzybamino]-6-

LGRS EIN 2 B dsohsmaaipspiRe g oISt 2, 3, 4, 5
et rahydrobenzo [ &] azepi ne-1,@-di carbogs)l ate (61 nyg,
100% crude) . Dissolve the , At 6 (61 ng, 0.18
nmmol) in DVMSO (1.5 L) a (1 drop) followed
by addition of |ithiug co nmg, 0.45 mmol) and
heat the resulting sol @ '

Cool the mixture to roomgenperature and pour into
brine. Extract the mxturegjth ethyl acetate (3 x 10
m.). Chromat ograph the resFe over silica cartridge
el uting wi th hexanes/ et hyl adet at e (8:1), to afford
the title conmpound (24 ny, d’g%over two steps): MS
(ES+): 280 (M+H)-111- Step 6. Preparation of

( +/ - ) Aldé G;Sr-hnp(ydlﬂuoromethyl)benzylannne (23 mg, 0.095 mmol) followed by

FbBrosemeongs O mled T2 i SoatPu EluoRy Rty Sro-
e i 8 gb]mmeu BT hL SR WIS rba

by titani um i 'sopropoxid
(emp@rg@rmgnd@ af gtmmphyretoé nltmgpn @pq/ $tir the solution for 2 days Filter the

e 2,3, 4 5-tetrah . .
Badbb e liTRaieel QiR i defoms kM B Rt pigre 5-0.5-Bis-
trmmdrﬁdmﬁrb@hﬂylanmwerﬂwﬂoatrﬁaﬁﬂtmalt@ﬁrdnbéﬁzogﬁ&egme 1-
stir the solution for 2 days. Filter the residue o

&arbexvlic 634 mei dife). Addunsthanpohd t mlpandiplatinen pyidesd @igap@m mmol)

G AL S Py PIAP s e
mllﬂ@aﬂd}ﬁﬁb&« tHei solveBrundgr re?l%@d pré&ddrerretiffankﬂ (3,3- Blsl_)rlfhmcbmethyl-
gel:n%glllamlilr%)og( hl%ero(72mggiyl-9,'3919;te%§3r0-benzo[b]azepine-l-carboxylic acid

isopropyl ester (36 mg, quantitative). Add acetic anhydride (0.1 mL, 1.07 mmol) dropwise

to a suspension of the amine (36 mg, 0.071 mmol) and pyridine (0.1 mL g, 1.07 mmol) in
dichloromethane (0.5 mL) under nitrogen cooled to 0 °C. After the addition is complete,
remove the cooling bath and warm the reaction to room temperature and stir for 12 h.

Add 1 N hydrochloric acid and extract with dichloromethane (3 x 10 mL). Dry the organic
layer over anhydrous sodium sulfate, filter and remove the solvent under reduced
pressure. Chromatograph the residué over silica cartridge, eluting with hexanes/ethyl
acetate (6:1), to afford the title compound (18 mg, 46%); MS (ES+): 549 (M+H)



and hydrogenate the m xture at 1 atnosphere and room
tenperature for 7 h. Filter through celite and renove

wo besesi7vent under reduced pressure to afford PCT/US2004/030907
5-(3,5-Bis-trifluoronethyl benzyl am no) -
6-fl uoro-7-nmethyl -2, 3, 4, 5-t etlddhydr o- benzo[ b] azepi ne-
-carboxylic acid isopropyl ester (36 ngy,
gquantitative). Add acetic anhydride (0.1 ni, 1.07
nol ) dropw se to a suspelEsampleof2a he am ne (36 ng,

0. 041 mmol ). apd ridine (0.1 .n g, 1. 07 ). i

di "6'?68ﬁé%fﬁaﬁé—?%?ﬁs‘%@)S-Eaﬁa@ﬂuw%ﬂs’g&ﬁew"ﬁ?%@n?&,é,6@8,9-
Af t erhetxa@ycﬁslﬁiHts@Ba-ty%l&ﬁml[f?ihaenetmsxﬁrzceacm%me 1 ester
bath and warmthe reaction to roomtenperature an

stir for 12 h. Add 1N hydrgchloric acid and extract

wi th di chl oronmethane ( O . s

resi due over silic
hexanes/ et hyl acet§
compound (18 ng, 46%; 3
Exanpl e 126 Synt hesis of
(+/-)-9-[Acety|-(3,5-bis-t[Ligyoronethyl-benzyl)-anino
1-2,3,6,7,8, 9- Q o
hexahydro-1 H 5-aza- cycl ohgpt a[ f]i ndene- 5- car boxylic
acid isopropyl ester CF .8tep.-1l. Preparation of

2- Hydr oxyi m no- N-i ndan-5-yl -acetamde - OH// To a
solution of chloral hydrate (5.56 g, 33.63 nmol) and
Sieh Y d Peeparatiodl bfI DAk x3iRin0-N-dnda8- Pyl-at8tamd@e nmol ) in
water ( 90 nL) add a m xture of hydrOé | am ne sul fate
(25.63 g, 156.16 nmol ), 5-am noi ndpre % g, 30.03
mmol ), concentrated hydrochloric ﬁid ( 3. 4n) in
water (30 nlL). Heat t' g at\45 C for 1 h and at

75C for 2 hr. Cool t t enper ature and
filter the solid. Wasl ¥th water and

To a solution of chloral hydrate (5.56 g, 33.63 mmol) and anhydrous sodium
sulfate ( 28.58 g, 201.20 mmol) in water ( 90 mL) add a mixture of hydroxylamine sulfate
(25.63 g, 156.16 mmol), 5-aminoindane (4 g, 30.03 mmol), concentrated hydrochloric
acid ( 3.14 mL) in water (30 mL). Heat the mixture at 45 °C for 1 h and at 75°C for 2 hr.
Cool the mixture to room temperature and filter the solid. Wash the solid With water and
ethyl ether. Dry the solid under vacuum to yield the title compound (4.98 g, 81%). 'H
NMR (DMSO-dg, 300 MHz) & 1.90 (quintuplet, J = 7.8 Hz, 2H), 2.72 (¢, J=7.8 Hz,
4H), 7.06 (d, J = 8.2 Hz, 1H), 7.28 (dd, J= 1.5, 8.2 Hz, 1H), 7.49 (bs, 1H), 9.94 (s, 1H),
12.02 (s, 1H). MS (ES-): 203 (M-H).



ethyl ether. Dry the solid under vacuumto yield the
title conpound (4.98 g, 81%. H NWR (DvsQd , 300 MHz)
wa@l20508770&qui ntuplet, J = 7.8 Hz, 2H), 2.72 (q,PC1/8S2008030907
Hz , 4H), 7.06 (d, 7 = 8 2 FE IH, 7.28 (dd, J = 1.5
82 M. IH), 7.49 (bs, IH 1% 94" (s IH), 12.02 (s,
IH) I\/IS (ES-): 203 (MH).-113- Step 2. Preparation of
Tetrahydro-| - aza-s-i ndacene- 2, 3-dj one Add
S@Pr%/dl?fswﬁmm hﬁﬁﬂdﬁﬂf@yglﬂo hawrwidacene . 58ioge 22, 84
mml) in small porti‘ons at 65C to goncentrated
sulfuric acid (22 nL) and heat the//m xture at 80 C for
15 m nut es. pour into ice
water (200 m) and f ‘hreC|o|tate Di ssol ve
the solid in warned 9 cool
overni ght. Fi pis and wash with ethyl
ether Dry the solid to yield theHitle conpound (3.3

g, @d 2- Hﬁ@")x%y gr%@ ln*dal’l)’ggrl %3@654 38 ggg@ L ?ﬂﬂ(l)lﬂn snfall

blztlo,ns 21-65°C60 Zdnc(estratbdi—l);ulflmc%ld Q2 nhll—])andl‘bEaI(tESnblxtuﬂe% 80°C for 15

ti
i 1 GO R s FnSRE Rt b Siup desettey 200 g and ik e
peéé@bl lfa%/mf@@%uﬁe SHIANR SRABMAEERNN A Gnd Rlavd toddol SvdFhikht Filfr the
solution o

mm@mddmha@ﬁl @hylrﬁémdh@ the sllmh toryeeld therglegompogml (3.3 g,

T ARF M e SpREA [ baufp it el 1B B 1= 7

H?z DH? Adgh ( hydrogn! @H) ®. s dm)omkrfé mdM@qESa)ctmwMtH)
ethy acetate(3x2 nm.). Wash with brine, dry the
organi c |l ayer over anhydrous sodiumsulfate, filter

r . I
S SRSt AR AD I FONE SRR 1 5
Di ssolve in ethylacetate (2 anC@@’hanoI (2 m) and
add (trinethylsilyl) e(9.6 m., 19.2 mmol,
2M i n hexane) at roo g e and stir the
solution for 16 h. RendDv ent under reduced

pressure. Chromatograph the resi dudtzover silica gel,
el utifg s Qqueous hydrogen peroxide solution (3 mL) to a solution of 1,5,6,7-

Tetrahydro-1-aza-s-indacene-2,3-dione (2.18 g, 11.66 mmol) in 2 N sodium hydroxide (
23 mL) over a period of 5 minutes, stir the mixture at room temperature for 3 h. Add IN
hydrochloric acid to pH=5 and extract with ethyl acetate (3 x 20 mL). Wash with brine,
dry the organic layer over anhydrous sodium sulfate, filter and remove the solvent under
reduced pressure to afford 6-Amino-indan-5-carboxylic acid (1.7 g, 86%). Dissolve in
ethylacetate (2mL) and ethanol (2 mL) and add (trimethylsilyl) diazomethane (9.6 mL,
19.2 mmol, 2M in hexane) at room temperature and stir the solution for 16 h. Remove the
solvent under reduced pressure. Chromatograph the residue over silica gel, eluting with
hexanes/ethyl acetate (9:1), to afford the title compound (1.19 g, 66%). '"H NMR (CD(l;,
300 MHz) & 2.05 (quintuplet, J = 7.3 Hz, 2H), 2.80 (q, J = 7.7 Hz , 4H), 6.59 (s, 1H), 7.69
(s, 1H).MS (ES+): 192 (M+H).



hexanes/ et hyl acetate (9:1), to afford the title
conpound (1.19 g, 66%. H NWVR (CDCl , 300 MHz) 2.05

w@ eosnsapd et, J =13 Hz, 2H), 2.80 (q, J = 7.7 p&I/USWbB)/030907
6. 59 (s IH), 7.69 (s, 1H.MS (ES+): 192 (M+H).- 14-
Step 4. Preparation of 4.
9-0x0- 2, 3, 6, 7, 8, 9- hexahydr o- I]l—]|-5- aza-cycl ohepta[ f]inde
ne-5- carboxylic acid isopropyl ester. The titled

I e .

SRR B DA, 078 P OB RE Y Bhptalindene--
Gridxytic aeid isoptdpyl esberoxo- 2, 3, 4, 5-t et rahydr obenzo[ ] azepi
ne-| carboxyl ate (exanple 132, fromstep 3 to 5) by
Teplaci ng nmet hyl 2-am no-6-fluoro-5- nethyl benzoate
wi t h 6- Am no-i ndan-5-carboxylic acid nmethyl ester in
exanple 132 step 3. M5 (ES+): 288\(M+H). Step 5.
Preparation of
(+/-)-9-[Acetyl - (3, 5-Dbj

br onet iyl - benzyl ) - am no

2,3,6,7,8, 9- hexahydr o- | H 5- az&a- cyg epta[f]indene-5-c¢c
arboxylic acid isopropyl ester CF/ Add
3,5-bis(trifluoronethyl)benzyl amrye (187 ng, 0.77
nmol ) foll owed by titaniun1ii;i;ip ide (835 ng, 2.94

mol) to
9- Xxo- 2, 3, 6, 7, 8, 9- hexahydr o- ~azacycl ohept a[

flin = Do
)RR 5 B OB SO0 o
prbparratgmnfamprspyl 6-ftuoeo- §ﬂh¢1hyld?oic®ﬁ 331, Shestmhydidbenzo[b]azepine-1-

RS (e SPle 1o oot St o Pethcis oL, T s uoro-5-

&@M%&ﬁid&fe&wfﬂ% AlRinBAHdM-5-Cal8o A 4610 REGH LR ad @xample 132 step
saturated solution.-115- Filter through celite and

hadh (E$rd): 2&&(MuH)wi t h AcOEt. Separate organic |ayer,

extract aqueous with AcOEt. Wash organic |ayer with

brine and dry the organic |ayers over anhydrous sodi um

Step SaPeparkiidit eff (ar)eD -[ARcenyl &3 ﬂiﬁs-&ﬁﬂh?&@lﬁeﬂhpﬁl@d’nzﬂ@@ﬂﬁﬁq
silica cartri

[essur Pur i f e res
2h G o T apdins s -%Zzaectyﬁyﬁe%te@%qe@eé -oprby th‘éﬁ?lgﬁﬂ’l’&l’yl ester

(+/-)-9-
\< CFa

N

b O
Add 3,5-bis(trifluoromethyl)benzylamine (187 mg, 0.77 mmol) followed by
titanium isopropoxide (835 mg, 2.94 mmol) to 9-Oxo0-2,3,6,7,8,9-hexahydro-1H-5-aza-
cyclohepta[f]indene-5-carboxylic acid isopropyl ester (200 mg, 0.7 mmol) at room
temperature under an atmosphere of nitrogen and stir the solution for 3 days. Add

methanol (3 mL) and sodium borohydride (40 mg, 1.05 mmol) and stir the mixture under

nitrogen at room temperature for 16 hours. Add sodium bicarbonate saturated solution.



-(3,5-bis-trifluoronethyl-benzyl am no)-2, 3,6, 7, 8, 9- hex
ahydro-| H 5-azacycl ohepta[ f]indene-5-carboxylic acid

wo sopoapyé ester (220 ng). Add acetic anhydri dect/0S2a4/030907
m., 2.33 nmol) dropwi se to a solution of the am ne (80
ng, 0.155 nmol) and pyridinel{®. 18 nL, 2.33 mml) in
di chl oronethane (1 nL). Stir under nitrogen at room
tenperature for 14h. Add 1M hydrochloric acid and
Febrithronginedlite endwhshr theressivun evithDAGOEL Separaga n'rganicdymr, extract

oGFps AR AR YLD Sty aiduft brs 7Y e PG e ver
ahhydréds @alunt alltaid. Falter afll Hrhd\@ tHé §d]vé31@i§ﬂd€?$écﬁk9d/bressure Purify
acetate 4:1, to afford the title conmpound (64

trmppidue/By gifica-yartrgize, qiningrwith hexapgsphil apotatesy; htth afford off (+/-)-9-
{3 bl by Behidrhid) 2 P bRel el 1 O L - 2m no

dyelohepny(dimiches zcaium]xg]zceath gsoprapal mxtza:mg): iAdidi e e mmyzﬂnde
ester. Add acetic an

Qg dinm b RIS 916“’5% fo %gcggnwaﬁ the piging <§Qs m%aﬁs gymol) and
p'éfnaf’ﬁe fég By St 21 3 M%grr%laaior%%xﬁm Iﬁey sﬁr GRe? rnﬁrc?ge;% afroom

Tahydro-benzo[ b] azepi ne-1 - carboxylic acid
tcmpq:ralmpwﬁor ééh eAdd 4 &4 hypdmnipbdc 89id @dd extract @thﬁ&hmom):thane Dry

t t
SOt sRuop et BL iR sh8rmd FIBEE B pFeinder
rédudkd peesiré. hPleyanesbighby) sitic e?ltcﬁrtﬁ%?elk],uuhg w@tﬁlfhékﬁhes/ethyl
the title conpound (27 ng, 64% .

agplate 41 bgo afford the tide compound (64 B1gF4%EHS ((ESB)S 539 @!4+HmNa)
2H), 3.43 (m IH), 3.63 (m IH, 4.56-4.61 (m IH),
4.70-4.72 (m IH), 4.77-4.89 (m 2 H 7.09 (d, J = 8.3
H | IH),7.23 7.26 (m 2 Fxampled®7 7.86 (m 3H) 8. 46

@ml{?}%:%%@ ) E?G)S Bis- tnfluoro'r_r'?ethy} %enzyﬁxf%%yl ammo] 8-chloro-2,3,4,5-
(+/-)-5-] (e’%raﬁy(ﬁb%ehfd[f)]aH&flﬁ’éT@Ichﬂoxﬂ?J‘Zd& Jsoffopyll es noj

-8-chloro-2
t et rahydr o- benzo[ b] azepi n\(cf carboxylic acid isopropyl
ester ‘ o

Cl

Add acetic anhydride (0.22 mL, 2.34 mmol) and sodium formate (26 mg, 0.39
mmol) to a solution of 5-(3,5-Bis-trifluoromethyl-benzylamino)-8-chloro-2,3,4,5-
tetrahydro-benzo[bJlazepine-1-carboxylic acid isopropyl ester (see example 3) (40 mg,
0.078 mmol) in formic acid (0.5 mL) and stir at room temperature for 16 h.
Chromatograph the residue over silica cartridge, eluting with hexanes/ethyl acetate (5:1),
to afford the title compound (27 mg, 64%). 'H NMR (DMSO-ds, 300 MHz, 100°C) § 1.14
(d, J = 6.5 Hz, 6H), 1.63-2.05 (m, 2H), 3.43 (m, 1H), 3.63 (m, 1H), 4.56-4.61 (m, 1H),
4.70-4.72 (m, 1H), 4.77-4.89 (m, 2 H) 7.09 (d, J = 8.3 Hz , 1H),7.23-7.26 (m, 2 H), 7.80-
7.86 (m, 3H), 8.46 (s, 1H). MS (ES+): 537 (M+H).



CF Add acetic acid (0.05 nL, 0.078 mmol) and

acet al dehyde (34 ng, 0.78 mmol) to a solution of
W®2{03/05778 s-trifl uoromet hyl - benzyl am no) - 8- chl BEDUR2084/630907

, b-tetrahydrobenzo[ b]azepine-I-carboxylic acid

i sopropyl ester (see exanplell® (40 ng, 0.078 mmol) in

dinmethylformamde ( 1 nL). Stir at roomtenperature

for 2 h. Add sodiumtriacetoxyborohydride (33 ng, 0.16

nmmol) and stir the mxture at roomtenperature for 2

h.. Add saturated solutiqnp of s?%%un1b|carbonate and

extract with ethyl acetatfe&amplg Dry the

nof-81 - -
S ST ALY %E‘a%é’f%%‘?;‘ﬁr ohblchRio23,45
Chr omat ograptydrdrbenzelilangpineviecarboAyilic aciddsapropid ester

el uting with hexanes/eth ac tate (10(ﬁg to afford
the title compound ( . $+) :

537

(MrH) . -117- Exanpl e 129 i S
(+/-)-6-[Acetyl-(3,5-
1-2,3,6,7,8, 9-
hexahydro-lkklo-azg- ;
acid isopropyl ester CF St . Preparation of
2-Fydroxyinino-N—indan-41éLZ§cetanide /1 To a solution
of chloral hydrate (5.46 o, mmol ) and anhydr ous
sodiumsulfate ( 25.6 g, {180 Mol ) in water ( 92 nlL)
add a m xture of hydrox 1 ne sulfate (25.6 g, 156

4- am noj ndane concent r at ed

hydr 66‘1% pegticackL 0P mb, figmﬂmqlo a»étas?takdsbyc@ (3¢ yng, Pig§mmol) to a
sdfiEor o4 A Plﬂsotrg%of’ngﬁ%é&&lq;efl?ﬁﬁmn%> -8l R1028-23 @sq&réh?dm n

and to 7 mxture to ro
be¢renfidazzpineel -ecartoxyilic aeid isdpeopydEster. (sedskample 3) (40 mg, 0.078 mmol)

in dimethylformamide ( 1 mL). Stir at room temperature for 2 h. Add sodium

triacetoxyborohydride (33 mg, 0.16 mmol) and stir the mixture at room temperature for 2
h.. Add saturated solution of sodium bicarbonate and extract with ethyl acetate (3 x 10
mL). Dry the organic layer over anhydrous sodium sulfate, filter and remove the solvent
under reduced pressure. Chromatograph the residue over silica cartridge, eluting with
hexanes/ethyl acetate (10:1), to afford the title compound (11 mg, 26%). MS (ES+): 537
(M+H).



solid with water and hexane. Dry the solid under
vacuumto yield the title conmpound (5.54 g, 90% . M5
W@ BiB5)p377203 (M H).-118- Step 2. Preparation of PCT/US2004/030907
|, 6,7, 8-Tetrahydro-1|-aza-as-i ndacene- 2, 3-di one o Add
2- Hydr oxyi m no- N-i ndan- 4-yl - 3q2tanide (5.54 g, 27.1
mmol) in small portions at 8 to net hanesul fonic
acid (21 mL). Stir the mxture at this tenmperature for
25 mn. Cool to room tenpgt our into ice water
and filter the precipi tatg Qﬂpiﬁ&g\?e the solid in

war $eitheisg OH-)- &fﬂﬁcét?lu(etfabllsZﬁﬂu\dnbhleﬂ@ﬁbtl&yﬂ%nﬁnoF]Z B16gT,8,9-
the resulting solid and acidify the filtrate with

conci¥ehytred H-9-aza=eyclodeptialedinderec 1 Qsraripylis gid ispiomyl esfer
water. Dry the solid to wield the title conpound (3.80
g, 72%. MS (ES-): 186V)(/ﬁlt\l—|) Step 3. Preparat|on of

4- Am no-i ndan- 5- car box (

ng, ' 20. 3 mol ) and sa(d hydr oxi dé (5 03 g, 126'ﬁnnl)

in water (97 nL) over~agexjod of 30 ninutes, stir the
m xture at roomteur or 1 h. Acidulate with N
hydr ochl ori c acid, er/t% solid, wash with water
and dry to afford 4- Am ne<1 ndan- 5- carboxyllc acid
(3.13 g, 879 . Dissolve 4-Am no i ndan- 5-car boxylic
acid (3.07 g, 17.3 mol ethyl acetate (87 nL) and
et hanol (87 nL) and add (trinethylsilyl) diazonethane
(17.3 nmL, 34.6 mol, 2Min hexanes) at room

e r ur. Renove
%t%g]?'sg{%gr loﬁngzeiﬂd;o& ﬁg@é‘ﬁ?‘eh et]a the resi due
by flash chromat ography, eI uting ,ywt—% hexanes/ et hyl
acetate, to afford the title co und (2.50 g, 76% . H
NVR (MeOD, 300 MHz) 2.12 , J =7.6 Hz, 2H),
2.75 (t, =7.5 H , 2H), = 7.5 Hz , 2H),
3.83 (s,

Toa solution. of chloral hydrate (5.46 g, 33 mmol) and anhydrous sodium sulfate (
25.6 g, 180 mmol) in water ( 92 mL) add a mixture of hydroxylamine sulfate (25.6 g, 156
mmol), 4-aminoindane (4 g, 30 mmol), concentrated hydrochloric acid ( 3.1 mL) in
water (30.8 mL). Heat the mixture up to 45 °C for 90 min, to 52 °C over 45 min and to
75°C for 60 min. Cool the mixture to room temperature and filter the solid. Wash the
solid with water and hexane. Dry the solid under vacuum to yield the title compound
(5.54 g,90%). MS (ES-): 203 (M-H).



3H), 6.53 (d, J =8.1 Hz, IH), 7.66 (d, J = 8.1 Hz,

IH. M5 (ES+): 192 (MtH).-119- Step 4. Preparation of
wal2dosioprepoxycar bonyl am no-i ndan- 5- car boxyl i ¢ BCI/US2004/030907

met hyl ester. CO Me Add isopropyl chloroformate (2.22

m., 2.22 mol, 1.0Min toluegﬁg dropwi se to a sol ution

of 4- Am no-i ndan-5-carboxylit “acid nethyl ester (425

ng, 2.22 nmmol) and pyridine (0.44 nL, 5.5 nmol) in

di ghl th m) at 0 C und trosph f
S{iper GOUHCAIRA BT B dAge AT RFE RO SR Add M

HC and separate the | ayers. Extract the aqueous |ayer
wi th di chl oronet hane. Dry the organic |ayers over
anhydr ous sodi um sul f at e R ter{ and renove the
sol vent under reduced . g afford the title

) 1.37 (d, J =
et , ™= 7.7 Hz, 2H), 2.97
, H=7.3 Hz , 2H), 3.94
(s, 3H), 4.97 (m IH) , J =81Hz, IH, 7.80
(d, J =8.1 Hz, IH. MS(ES+): 278 (M+H). Step 5.
Pr epAdd 2tiéydrof yimino-N-indan-4-yl-acetamide (5.54 g, 27.1 mmol) in small

4-[ (3- Et haxycar bonyl - pro - | sopr.opgxycar bonyl - anm no
PO RS- OSC H PHORRIER T CR AR HY - SBF Bi ke RS qmieretre for
25 Hit N t®foom temperature, pour into ice water and filter the precipitate. Dissolve
4-1 sopropoxycar bonyl am no-i ndan- 5- car boxyl i ¢ "aci d

thesphi¢ in watnead {1 Na Ol an@ nautrahied yvith acgdivrac{d Filterthe neenlting solid

argc*J ﬁ?d?(?lg}gtihgrgilt(?%e %?%%ewr%{eh%ﬁil? (i/%eqlﬁji{ &%@bgﬁgg‘ﬂ@ erg?h' \évinth water.
Day fHesphié teyield thé tifleganpaund (3180 @V71%). MS CIIS-):086 (M-H).
tenperature over 1 h. Add ethyl 4-bronobutyrate (0.44

m., 3.09 mmol) and stir at roomtenperature for 14 h,

A i F2-AnhiR-inflall 5 GARK y i i et €sek,0 1 oom

SEC ?peli}gl?%?te, OS?I %?lngdn?ﬁ gtcﬁﬁ% gcﬂf&éte, l\}Iégssh with M

HC , water and brine. Dry #* gaeiec | ayer over

anhydrous sodi um sul f at e, br and renove the

sol vent under reduced pre Purify the residue by

flash chromat ogr aphy, »'%n-lzo-
2

(t, J =7.3 H , 2H) |

Add 30% aqueous hydrogen peroxide soluﬁon (5 mL) in water (44 mL) to a
solution of 1,6,7,8-Tetrahydro-1-aza-as-indacene-2,3-dione (3.80 mg, 20.3 mmol) and
sodium hydroxide (5.03 g, 126 mmol) in water (97 mL) over a period of 30 minutes, stir
the mixture at room temperature for 1 h. Acidulate with 1N hydrochloric acid, filter the
solid, wash with water and dry to afford 4-Amino-indan-5-carboxylic acid (3.13 g, 87%).
Dissolve 4-Amino-indan-5-carboxylic acid (3.07 g, 17.3 mmol) in ethyl acetate (87 mL)
and ethanol (87 mL) and add (trimethylsilyl) diazomethane (17.3 mL, 34.6 mmol, 2M in
hexanes) at room temperature and stir the solution for 1 hour. Remove the solvent under
reduced pressure. Purify the residue by flash chromatography, eluting with hexanes/ethyl
acetate, to afford the title compound (2.50 g, 76%). '"H NMR (MeOD, 300 MHz) § 2.12
(quintuplet, J = 7.6 Hz, 2H), 2.75 (t, J = 7.5 Hz , 2H), 2.89 (t, /= 7.5 Hz , 2H), 3.83 (s,
3H), 6.53 (d, J=8.1 Hz, 1H), 7.66 (d, J = 8.1 Hz, 1H). MS (ES+): 192 (M+H).



hexanes/ et hyl acetate, to provide the title conpound

(651 ng, 81%: H NWR (MeOD, 300 MHz) d 1.03-1.34 (m
w@®k)o5/0177866 (m 2H), 2.10 (m 2H), 2.30 (m 2H)PCT/US2004/030907

2.82-3.01 (m 4H), 3.32 (m |H), 368(m IH), 3.86

(s, 3H, 4.08 (m 2H), 491(r]11 7.19 (d, J =7.7

Hz, IH, 7.77 (d, J = 7.7 Hz, ?H) M5 (ES+): 392

(MtH). Step 6. Preparation of

S0t ool RoDEEP TSR I BRR PUSHERR! Al e
sol uti on of CO_Me

4-[ ( 3- Et hoxycar bonyl - pr opy i opr%poxycar bonyl - am no]
- i ndan-5-carboxylic acid yl ester (510 ng, 1.30
mml) in THF (20.4 nl) teg>a-soluti on of potassium
tert-butoxi de (2.60 m_, . IMin THF) in THF
(18 nmL) at room tenperat\ue r an at nosphere of
nitrogen. After 30 mn, pourQhe @i xture into

ice/water. Treat aqueous phase wifh MHCO to pH
neutral and extract with dichl thane. Dry the

organi c | ayer over anhydrous sodiumsulfate, filter,

and r I e e 2. . v

o R bR 199 oSO ST gy gporie o

4 soluttonps Y- A olidcoine ah- by:aﬂxdﬂylﬁd avid afettyl ederl(d2 % higo2 2denmol) and
3.2 mol) gat the resulting solution at

éééﬁ@ng,ﬁﬁ mg 5 ﬁlﬁﬂ%l.gln propsthags 44 md-) @b 0 Cownder an atmosphere of
I%/imﬁ?%%raﬁh léfneatE}Bngaﬁﬁerbtm;é)fop bhRe Adﬁxltl\fl 2l ahfiSe \}fﬂ'aﬁ& HeGayers.

ethyl acetate. Dry the organic layers o
Exttaguithe agueposliayen with fliwhiromethams: Day thercegamielay¢re over anhydrous

A R e PSR e BT hpde e B, Hfordthe e
@ﬁﬁioah@(S%Qnglf%%)d'H NaiR l(Me@D)@”IDW(&ﬂJ(:@QHEQéHﬁ 2%6 (quintuplet,.
over two ste (ES+ 288 ((I\/Hr -121- gp
hgggﬂ@t%nzg?(tJ 7.3Hz, 2H), 3.05 (t, J= 7.3 Hz | 2H)3 4 (s, 3H), 4.97 (m,

11(};‘)’, 702%a [ AC8 UMz, (1%’),57.@(5 ?d, Yl § b R oIS INIY (£ 9B03Y8 Im@) O
2,3,6,7,8,9-hexahydro-| H 10-aza- cycl ohept a[ e] i ndene- 10
SIEE S PRPIPY by 4R RY T HEIREy T BRP HE paipoRpartpnyaminol-indan-
ﬂm%})%xy{hg'aki@/fﬁ&hﬁ)ésieht ani um i sopropoxi de (414ng, 1.46
6- Ox0- 2, 3, 6, 7, 8, 9- hexahydtg-YHME0- azacycl ohept aJ

NN\

CO,Et
© O
L

Add a solution of 4-IsopropoXycarbonylamino—indan-5-carboxylic acid methyl
ester (570 mg, 2.1 mmol) in DMF (8.2 mL) to a suspension of éodium hydride 60%
dispersion mineral oil (82 mg, 2.1 mmol) in DMF (8.2 mL) at 0°C under an atmosphere of
nitrogen and allow to reach room temperature over 1 h. Add ethyl 4-bromobutyrate (0.44
mL, 3.09 mmol) and stir at room temperature for 14 h, then heat at 65 °C for 2 h. Cool the
mixture to room temperature, dilute with ethyl acetate, wash with 1M HCI, water and
brine. Dry the organic layer over anhydrous sodium sulfate, filter and remove the solvent

under reduced pressure. Purify the residue by flash chromatography, eluting with



e] i ndene- 10- carboxylic acid isopropyl ester (300 ny,

1.04 mmol ) at room tenperature under an atnosphere of
woedososEm and stir the solution for 14 h. Add Petr/iszwo4/030907
(4.3 nL) and sodi um bor ohydri de (59 ng, 1.56 nmol) and
stir the m xture under nitroqaﬁ room tenperature
for 45 mn. Add 0.1M NaCH, st for 30 mn. Filter

through celite and wash the residue with AcCEt.

R B GRSy aroie the B REPRRGHIES ! T s RyaH KR aveop.
dRAED) 8197 PONUAT WS 1 8945 fRoE 21D 456 e, 282.3.01 m,

renove t he sol vent under réduced pressure
41)s B 30 €mb YH), | 2a6th(ng, HED N3 B0 @5, 3pHyA. 0&(m|,tZH1)g4xﬂlltm 1H) 7. 19 (d J=7.1

RENEDCR Iy A P S ESERRT e

benzyl ami no) - 2, 3, 6, 7, 8, 9- hexahydr o- IH-1O aza- cycl ohept
a[e%lndene 10- carboxylic acid isopropyl ester (443

Ytep 6 8Bogpararign oh&dNoc2, ﬁﬁy%l%hééaf(ydrozhﬂﬁ@ azg-cgglohegpsalplindene-10-
on of the amne (184 ng, 0.36
C%m%"%}}’%%%agsy?fOE*?ne é(‘o. 25 L, 3.06 mol) in
di chl oronmethane (3.1 nL). Stir @hder nitrogen at room
tenperature for 14h. Add 1M hydripchl oric acid and
extract w th dichl oronetha y Tt\he organic |ayer
- over anhydrous sodi um sul f )
sol vent under reduced pr
fl ash chromat ogr aphy, el g hexanes/ et hyl
acetate, to afford the tI qgﬁpound (149 ng, 749%;
M5 (ES+): 557 (M+H).-122- Ex&hplq;lso Synt hesi s of
(+/-)-1sopropyl
5-[acetyl -(3,5-bistrifluoronet enzyl ) am no] - 6- met hy
| tetrahydrobenzo[ b]azepi ne- -carboxylate Step
Pr ep@&d’d&@dlu@cﬁn@f rmh&c&%tﬂul Ep¥ARis6prRpbLycaRolyllamino
ester. CO Me Dissolve 2 ilﬂ? I?W) %e%zg,c amyl F

1@@@@ Cafbowwaa%@ﬁ%yl estast(pl) meel -39 @HQQJD@I THE (h#mL) to a solution
g?ﬂgglﬁ{l t?zg-gg gﬂxm&%oqﬂﬂ 4 66 WIRG Y AE I M) I BECIRAAS room

temperature under an atmosphere of nitrogen. After 30 min, pour the mixture into

ice/water. Treat aqueous phase with 1M HCI to pH neutral and extract with
dichloromethane. Dry the organic layer over anhydrous sodium sulfate, filter, and remove
the solvent under reduced pressure. Dissolve the former crude in DMSO (11 mL) and add
water (2 drops) followed by addition of lithium chloride (134 mg, 3.2 mmol) and heat the
resulting solution at 160°C for 30 minutes. Cool the mixture to room temperature and
pour into brine. Extract the mixture with ethyl acetate. Dry the organic layers over
anhydrous sodium sulfate, filter and remove the solvent under reduced pressure. Purify
the residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford the title
compound (302 mg, 81% over two steps): MS (ES+): 288 (M+H).



2M in hexane) at roomtenperature and stir the
solution for 1 h 30 mn. Renove the sol vent under
WO edaoedIpressure to afford the title conpoundPCBUSHOG)30907
quantitative). HNWVR (CDO , 300 MHz) d 2.43(s, 3H),
3.89 (s, 3H), 5.1 (brs , 2H), 6.52 (m 2H) 7.08 (t, J
= 7.7 Hz, IH. M5 (ES+): 1661¢MH). Step 2
Preparati on of
2- 1 sopropoxycar bonyl am no- yl -benzoi ¢ aci d nethy

r Prepgmatign %@fﬂéﬁd&cs&yw éﬁﬂ%ﬁ@h}@f%ﬂévl(bfgzsé) ?ﬂ}mo]
. L

19.8 mmol ) and-123- pyridige (4.Q mSFH50 mol) in

di chl or omret hane (39 ni) 0 r an at nosphere of
nitrogen and stir at roomté&npe re for 14 h. Add M
HC and separate the | a ct the aqueous | ayer
wi t h di chl or onet hane. he o gdtfisc | ayer over
anhydr ous sodi um sul f |t¢r, and renove the

sol vent under reduced e. Purify the residue by
fl ash chronmat ography, el u wi t h hexanes/ et hyl
acetate, to afford the title Conmpound (3.80 g, 76%: H
NVR (CDCl ) d 1.29 (d, J :*6’.(‘51 Hz, 6H), 2.43 (s, 3H)),
3.94 (s, 3H), 5.00 (septuplet, J =6.5 Hz, IH), 6.90
(d, JAdd B5-bisdziflubidmetiyyl BRngtlamine £349 hgHz |5 mi)ql) Bllowed by

o i ol B QTGS 6022 b0 dER iy BR0110.00a
cFclbhebrdfe fifdene A0RABxyRE S isbpicpyPeseR DOLALOROY T} AGbom

-6- et hyl -benzoic acid nmethyl ester

teygpeiafuERngier an atgsphssolREHPEIANdSHT HS-selutien h9n L4de M raethanol
(@%'ﬁ%&i@%hmﬁ?ﬁ&ﬁ é{%%mﬁ;'g?g gm@b)@ld ﬁlr%mg)élg)re%}ler nitrogen

t'0 'a 'suspensi on o di spersion
antoven empetdture mmn AGd@. IvioNXOHnstDIBr .’Q(Bﬁ)urm_lfﬂta:t thfbu@h celite
allow to reac

under at.nos here f nitrogen an
and gk aﬁ‘i‘-d Fidye,wigh Q% 141 aralg AU A CU CHFSHBBITO Y ‘é{t“é AcOEt.
Wé?’sh?orgimc ?agrer with brine and dry the organic layers over anhydrous sodium sulfate.

Filter and remove the solvent under reduced pressure. Purify the residue by flash
chromatography, eluting with hexanes/ethyl acetate, to afford (+/-)-6-(3,5-Bis-
trifluoromethyl-benzylamino)-2,3,6,7,8,9-hexahydro-1H-10-aza-cycloheptale]indene-10-
carboxylic acid isopropyl ester (443 mg, 83%). Add acetic anhydride (0.24 mL, 2.52
mmol) dropwise to a solution of the amine (184 mg, 0.36 mmol) and pyridine (0.25 mL,
3.06 mmol) in dichloromethane (3.1 mL). Stir under nitrogen at room temperature for
14h. Add 1 M hydrochloric acid and extract with dichloromethane. Dry the organic layer
over anhydrous sodium sulfate, filter and remove the solvent under reduced pressure.
Purify the residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford
the title compound (149 mg, 74%); MS (ES+): 557 (M+H).



mol ) and stir at roomtenperature for 14 h. Dilute

wth ethyl acetate, wash wwth MHC, water and brine.
woeasHkEIOr gani ¢ | ayer over anhydrous sodi um sedT/EE®)4/030907

filter and renove the sol vent under reduced pressure.

Purify the residue by flash chromat ography, eluting

W t h hexanes/ et hyl acetate, 'tl%z'provi de the title

compound (4.60 ng, 84%: H NWR (CDO , 300 MHz) d

1.05-1.30 (m 9H), 1.90 (m ZI—P, 2.32 (m 2H), 2.36

(s, 3H), 3.85 (s, 3H), 4.4xqmple130- 7 3 1 2H) 4. 88

( , 0Y _ L > ER . A _

(PrilSlyof GRS Blopy el &3 Bisgiorpipbeny bl Emethy

Preparati on of tetrahydrobenzo[b]azepine-1-carboxylate

6- Met hyl - 5- oxo- 2, 3, 4, 5-tetrahydr o- penzo[ b] azepi ne-1 -ca

rboxylic acid isopropyl ester. Add\a sol ution of

2-[ (3- Et hoxycar bonyl - propf ) - i sgprépdxycar bonyl - ani noj

-6- net hyl - benzoi c aci erF (4.60 g, 12.6

mol ) in THF (197 nL) t on of potassium

tert-butoxide (25.2 pl\, 1M in THF) in THF

(175 nL) at roomtenpe fder—mn at nosphere of

nitrogen. After 30 m mM~A% he m xture into

ice/water. Treat aqueous phase with M HCO to pH

neutral and extract wtho | oronet hane. Dry the

organi c |l ayer over anhydrous sodium sulfate, filter,

and renove the sol vent unde(rskreduced pressure.

Di ssol ve the forner crude in DVMSO (101 nL) and add

water (8 drops) followed by addition of Iithium

hloride (1.3 w31, ), and heat t resul ting
S50 Gt pEReragon 8P ey SR e PRO MR p R SRt ur ot o
roomtenperature and pour into brine. Extract the
mxture with ethyl acetatel D gojMe organic |ayers
over anhydrous sodi um sul g, filter and renove the
sol vent under reduced pre e. Purify the residue by
flash chromat ography, eluting MHf h hexanes/ et hyl
acetate, to afford the title conpound (903 ng, 27%
over DigpolwtZeps)ino-kEn¢tEBHenz@e acid F-bP g 128 msplen Shylacetate (100

e s Sf488 ol it o BB TAsYD sitromieshant 18 L. 397 mmol,

2M in hexane) at room temperature and stir the solution for 1 h 30 min. Remove the

solvent under reduced pressure to afford the title compound (3.30 g, quantitative). 'H
NMR (CDCls, 300 MHz) 8 2.43(s, 3H), 3.89 (s, 3H), 5.11 (brs , 2H), 6.52 (m, 2H), 7.08
(t, J=7.7 Hz, 1H). MS (ES+): 166 (M+H).

Step 2. Preparation of 2-Isopropoxycarbonylamino-6-methyl-benzoic acid methyl ester.
CO,Me

o

0O

L

Add isopropyl chloroformate (19.8 mL, 19.8 mmol, 1.0 M in toluene) dropwise to

a solution of 2-Amino-6-methyl-benzoic acid methyl ester (3.27 g, 19.8 mmol) and



nmet hyl -t et rahydr obenzo[ "] azepi ne-| - car boxyl at e Add

3,5-bis(trifluoronethyl)benzylam ne (423 ny, 1.62
wores)p317ed | owed by titani um i sopropoxi de (645 PQI/UK2084030907

mol ) to 6-Met hyl - 5-o0xo0-2, 3, 4, 5-tetrahydrobenzo[

b] azepi ne-1-carboxylic aC|d |sopropyl ester (423 ng,

1.62 mol ) at roon1tenperatu}%3under an at nosphere of

nltrogen and stir the solution for 14 h. Add nethano

plife Pk ol 30 P h AT Fiesbase (AT Ao ghor ol M s her of
n{tx‘?):geﬁ1 and - at f5th lepMaNﬁfgﬂ»r BiA, rAE(‘P'iI\ﬁlqcmirﬂ} se ébxlafeecﬁe layers.

ough celite and wash the residue wt
ESepartlx asjueousdayes mﬂn;xhchlommeltfamt Iaqubc)ulsganmctlztyervﬁtanhydrous

S%’ﬁ@r@éﬁff%%‘@ﬁ?%lﬂ%ﬁlaage B Py fpe oo ireSi ottty the residue

by ﬁm\/&lrémog )ﬁretutmgdﬂth me&dh@s%dhﬁ FECECIAE) affem ihk Yitle B8mpound
resi due C ronatggra phy, el uti n

(hEX %ot PIMBAEDATD O | awms Flos 61, 3.43 (5. 3H), 3.94 (s, 3H),

/ i hyl;-
Sbb S‘%ﬂt%]éthjoy 6? ﬁE ]h@f gbggr? X ’d’]r%)2 tenzo[]b %12%1 8.07(d,
J&eﬂr.ll-lzatllf’np)&}ﬂ@(brsaall—lj mqﬁsemwszemén (27 ny, 3% . Add
acetic anhydride (0.037 nL, 0.39 mmol ) dropwise to a
solution of the amne (27 ng, 0.055 mml) and pyridi ne
) _

S e e P s OBy PR et o
nmbhyllﬂbdmmacmd imethytésterand extract w th di chl or onet hane.
Dry the organic |ayer over anhydrous sodium sul fate,
filter and renove the sol vent under reduced pressure.
Purify the residue by flash chromat ography, eluting

wi t h hexanes/ et hyl acetate,ca@eafford the title

conpound (28 ng, 96% ; (ES+) 531 (M+H). - 126-

Exanpl e 131 Synt hesi s =~ - | sopr opyl
5-[acety|-(3,5-bistrif|uo;gget yleenayl ) ani no] - 8- br ono
-9- et hyl -tetrahydrobeng azeplne- - car boxyl ate

Step 1. Preparation of
' 2-Anino-4-bronn-3-nethy|-beHéplc acid nethyl. ester.

Add a solution of 2-isopropoxycarbonylamino-6-methyl-benzoic acid methyl ester
(3.77 g, 15.0 mmol) i~n DMF (60 mL) to a suspension of sodium hydride 60% dispersion
mineral oil (600 mg, 15.0 mmol) in DMF (60 mL) at 0°C under an atmosphere of nitrogen
and allow to reach room temperature over 1 h. Add ethyl 4-bromobutyrate (3.2 mL, 22
mmol) and stir at room temperature for 14 h. Dilute with ethyl acetate, wash with 1M
HCI, water and brine. Dry the organic layer over anhydrous sodium sulfate, filter and
remove the solvent under reduced pressure. Purify the residue by flash chromatography,
eluting with hexanes/ethyl acetate, to provide the title compound (4.60 mg, 84%): 'H
NMR (CDCls, 300 MHz) 6 1.05-1.30 (m, 9H), 1.90 (m, 2H), 2.32 (m, 2H), 2.36 (s, 3H),
3.85 (s, 3H),4.11 (q,J = 7.3 Hz, 2H), 4.88 (m, 1H), 7.02 (m, 1H), 7.16 (d, J = 7.7 Hz,
1H), 7.31 (t, J = 7.9 Hz, 1H). MS (ES+): 366 (M+H).



Prepare the title conpound in a manner anal ogous to
the procedure set forth in the preparation of
W@ 2085108M96 ndan- 5- car boxylic acid nethyl ester PGBES2004/030907
Exanpl e 129, step 3) by replacing 4-bronpi ndane with
3- br ono- 2- net hyl - phenyl am ne-124- Exanpl e 129 step 1 and
repl aci ng net hanesul fonic acid by concentrated
sulfuric acid in Exanple 129, step 2. M5 (ES+): 245
Stég-4) PrephuafioR of E2Mxphylas-0:0032 3{4,5-tetrahydro-benzo[blazepine-1-carboxylic
2- 1 sopropoxycar bonyl am no- 4- br ono- 3- net hyl - benzoi c
2614 i9ORBPHPeRst er .~ Add i sopropyl chloroformate (14.5
m., 14.5 nmol, 1.0Min toluene)ydropwi se to a solution
of 2- Ani no- 8- br oro- 9- met hyl|- berjgoi c acid methyl ester
(3.54 g, 14.5 mmol ) and py#y e~02.9 nL, 36.25 mmol)
i n dichl oronet hane (29 0 C ynder an atnosphere
of nitrogen and stir at ef ature for 14 h. Add
M HC and separate the |aye&rs. NEXtract the aqueous
| ayer with dichloromethane. Dry the organic | ayer over
anhydr ous magnesi um sul f at e O céer, and renove the

sol vent under reduced pressure\.”i(#:rify t he residue by

flash chromat ogr aphy, el uting h hexanes/ et hyl
acetate to afford the titled ound (3.36 g, 70%:

31 ( Pre aratiaon .
21 ( S sty MRl st S s ERSh bRy Ponyi amypor o
mék}uylbfe@ﬂ@c Jcidehdibyl-cben M(Eg,&lQl GjmﬁﬁilﬁWT}HS(l@V mL/?)dd aaolution of
sol ution of

PRIASSYBY SN DERY Bhi b2 mmpplohdl slm’f“mﬂé% flZ/giral,) at room
t@lﬁbgafﬁ% der 91?5@1{ l?’erg’@f gltr])g Jil %e &0 /mlaln gw thé tfxtlieinto

a suspensi on o SOdI um h ersion
1m/weteaITreatIaq(1¢t@l's’ phese with 1M Héiloto )pH meuDIvFax(d&Z(tnatt)wm 0C

er a ere of nitro d all.ow to.reach
RonEihsas IR A bRafc 18t %8 Gnuion Ypuleh it B pud remove
tﬁ@scﬁvé’ﬂt unée'i r@cﬁm@@l‘?fe)ss@é" Disdoll e thé fdrﬁféﬁbﬁ;@@'ﬁﬁDMSﬂ €101GAL) and
Dilute with ethyl acetate, wash w M HC |

aﬂdt@terd& draps) fedlowed Py paditipn gfahﬁhe:um alylerld@(ﬂeﬁ artymeed) and heat

the resulting solution at 160°C for 45 minutes. Cool the mixture to room temperature and
pour into brine. Extract the mixture with ethyl acetate. Dry the organic layers over
anhydrous sodium sulfate, filter and remove the solvent under reduced pressure. Purify
the residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford the title
compound (903 mg, 27% over two steps): MS (ES+): 262 (M+H).



magnesi um sul fate, filter and renove the sol vent under
reduced pressure. Purify the residue by flash
wae koosost7egr aphy, el uting with hexanes/ et hyl acetEUS2004/@30907
provide the titled conmpound (3.47 g, 77%: N5 (ESt):
445 (MtH). Step 4. Prepar at i-025-of
8- Br onb- 9- net hyl - 5- oxo- 2, 3, 4, 5-t et rahydr o- benzo[ b] azep
i ne-1 carboxylic acid isopropyl ester. Add a solution
Sodp 5. Preparation of (+/-)-Isopropyl 5-[acetyl-(3,5- -bistrifluoromethylbenzyl)amino]-6-

xycar bonyl:- propyl ) -i sopr opoxycar bonyl - ar ni no
“]‘eté&l tﬂf%‘ﬁfa %@?@Eﬂﬁ{@ﬂ‘@ﬁkﬁ%}éog@?@ met hyl ester (3.47 g,
7.81 mmol) in THF (120 nmLj to a soler,i on of potassium
tert-butoxide (15.6 m,% pfoR, IMin THF) in THF
(120 nmL) at roomtenperatu u an at nosphere of
nitrogen. After 2 h, pouyr t mx{ure into ice/ water.
Treat aqueous phase w tocpH neutral and
extract with dichloro y the organic |ayer
over anhydrous magnesi umsjpE ate, filter, and renove
t he sol vent under reduceg=pkessure. Dissolve the
former crude in DVSO (66 rrJngz)\and add water (4 drops)

foll owed by addition of |itHumchloride (0.882 g,
20.8 mmol ) and heat the resulting solution at 160 C

for2 Auq @-‘Bis&tir(ﬂ%of@nﬁ%&l‘r&ﬂ%eﬁﬂrl&ﬁi@@(4%§rﬁéyﬁﬁlcﬁmuﬁwéﬂ by

into brine tract m Xt ure éthyl acetate

tiiyumn kO perpgAitied 64 apar %%molmmﬁd\ﬂ@tbsl ragodsi, ﬁﬁﬂtetrahydm-
| f St

PR e by RO RS ob 5Pl ey L

t@hpﬁratl]g: wndbharhﬁmﬁﬁﬁfebﬁm{rogfﬁﬂnatsﬁr tHeGoRitibofet 1he Add methanol
t|tIe compound ( ghdp% 72% over two steps): MS (ESt):
rghydgide

(64 Inlé)mpﬁ)sodlgfrblgp lg%% me; 3 gymol) and s%r the mixture under nitrogen
a]( ?‘%’.“L?"@‘.&%@@‘% Yor 453z, Rlad ot N1 T NAGHOSRBY 30 REN 2l idr BRYUBR celite

a8d mabinthe-r2si@jesy h neOEaIBedaratcegaad ez epraceaqueoay \b'mlx ;AIcOEt
\Y%shio%lgﬁc_jmclz %?I W qiljeesz%nglrcggl ﬂile%crtgz}nté(l: &S'eré uo&nFrl afpﬁ?@%ﬁs sodlum sulfate.

Filedriajll rémeveahe solveht 5naeﬁtrécaiwai RsHed) mhb} alée@shd& By feadh b
oxylic acid |sopr ester é 82-128- 59 mmol )

chrpanato@amlys eluFing w ﬁ@leﬁlﬂh)}’ 961944 éwﬁﬁ ((861351@ JS-Bisg5
tHHR&r))m@Ehy[—B&%lamlno)—6—methyl-2,3 ,4,5-tetrahydro-benzo[b]azepine-1-carboxylic
acid isopropyl ester (27 mg, 3%). Add acetic anhydride (0.037 mL, 0.39 mmol) dropwise
to a solution of the amine (27 mg, 0.055 mmol) and pyridine (0.038 mL, 0.43 mmol) in
dichloromethane (0.5 mL). Stir under nitrogen at room temperature for 14h. Add 1 M
hydrochloric acid and extract with dichloromethane. Dry the organic layer over anhydrous
sodium sulfate, filter and remove the solvent under reduced pressure. Purify the residue
by flash chromatography, eluting wifh hexanes/ethyl acetate, to afford the title compound
(28 mg, 96%); MS (ES+): 531 (M+H).



tenperature under an atnosphere of nitrogen and stir
the solution for 14 h. Add nethanol ( 1.3 nlL) and

WwWGE oms08n7her ohydri de (245 ng, 6.47 mmol) and stPCT/UB®04/030907
m xture under nitrogen at roomtenperature for 2 h
Add 0. 1M NaCOH (61 nL), stir(lar 30 mn. Filter through
celite and wash the residue h AcOEt. Separate
organi c |layer, extract agueous with AcOEt. Wash

organic layer with brine_and dr he organic | ayers
over anhydrous magnesi um@i‘i‘mpi? int Filter and renove

$ithesRlof eat)- Isaﬁ@pylrfﬁiéé@li N5 Gﬁs&ﬁ‘[tﬁ)rorﬁ&hylb@nzfygﬁﬂiﬁ{o] 8-bromo-9-
crude i n dichloronet hane ) , add acetic

anhydri de (0. @%ymtfa@@r%nmfb]aﬁm%ybmxﬁﬁ@ pyri di ne
(0.980 ni, 10.36 mmol), stir under pitrogen at room
tenperature for 14h. Add 1M hydr ochl\oric acid and
extract with dichlor orrej_@ . y = for gani c | ayer
over anhydrous sodi um sa , er and renove the
sol vent under reduced press re. ify the residue by
flash chromat ogr aphy, ' hexanes/ et hyl
acetate, to afford the rrpurﬁzl (162 ng, 10%
over two steps); MSBfESH (MtH). Exanpl e 132
Synthesis of (+/-)-1soprop
5-[acetyl -(3,5-bistrifluoPd hyl benzyl ) am no] - 8- chl or
0- 9- net hyl -tetrahydrobenzo[ 4?] azepi ne-1 - carboxyl ate
Step 1. Preparation of
8- Chl or 0- 9- net hyl - 5- oxo- 2, 3, 4, 5-t et rahydr o- benzo[ b] aze
pi ne-1 carboxylic acid isopropyl ester. In a 10 niL

S%{) gs $rd fon o 2|1§1gmé)x% b&onéo i‘}r I%etlt]yeltbfgﬁm% ?%1 nezﬂgtl ester.
b] azEx;epme {lhe tu:ta‘Hd:umxgdund iag ndmnampalog(yus te $heepro¢étﬁ2e seg forth in the

DR RAUOT AR Qe b ytic fif dndsiid i (sef EX BRI R, step 3)

b%@%la’éﬁ@'@&oﬁdo‘idﬂaﬁe ARt W&ﬁ&zﬂhéﬁﬁ%ﬂeﬂilgmld&% @xﬁﬁgw step 1
cavity.” Mcrowave irradiation of 100N was used

anduiepleriag ureshaneswipnicaaeisbll ¢anepntraied swifurio acid iORsamplki129, step 2.
%Se(:ﬁg‘g_zaﬁgﬁﬁ“ 9- was reached, the reaction m xture was
e 't i

énperature for 15 min. After allow ng

Step 2. Preparation of 2-Isopropoxycarbonylamino-4-bromo-3-methyl-benzoic acid
methyl ester.

Add isopropyl chloroformate (14.5 mL, 14.5 mmol, 1.0 M in toluene) dropwise to
a solution of 2-Amino-8-bromo-9-methyl-benzoic acid methyl ester (3.54 g, 14.5 mmol)
and pyridine (2.9 mL, 36.25 mmol) in dichloromethane (29 mL) at 0°C under an
atmosphere of nitrogen and stir at room temperature for 14 h. Add 1M HCIl and separate
the layers. Extract the aqueous layer with dichloromethane. Dry the organic layer over
anhydrous magnesium sulfate, filter, and remove the solvent under reduced pressure.
Purify the residue by flash chromatography, eluting with hexanes/cthyl acetate, to afford
the titled compound (3.36 g, 70%): MS (ES+): 331 (M+H).



the m xture to cool to roomtenperature, the reaction
vessel was opened and the contents poured into a
waepanstveig funnel and the tube washed w th waP@r/Uuszwd4/030907

then ether. The organi c phase was separated and dried
over magnesium sulfate, filtered and renoved the

sol vent under reduced presstﬁ%g Purify the residue by
flash chromat ogr aphy, eIutlng with hexanes/ethyl

acetate, to afford the title conmpgund
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Separ ate organi c extract aqueous wth A
CM§¢u11dr(gdﬁlgc77%yeMS\/ﬁI$H) H4S{(M4dbd dry the organic

| ayers over anhydrous sodium sul fate. Filter and
renove the solvent under reduced pressure. Purify the

Stepsil. duepaatidhl @%hsl@hfdnmemn@p&wz slwte&@hwrélbenzo[b]azepme 1-
hexanes/ et hyl acetate, to afford

cirppxyliceicid3seprepyd €5% | uor onret hyl -
b I
of by A8 8 sBp T of B 0L A Ry fropyfhctk Hok UGG o -4
bfoid-3-nadidyl deatoit add Imuhyli est¢a3oa5g 81 rﬁman imfPBIF) (120 mL) to a
t |.ut f th ' 0, o, 7,
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tenmperature for 1 Add wat er and extract with
ingp m!\mt@n@tdaameoughaﬁmwb lyAHICE t¢ pl@eutealand extract with

dichloromethane. Dry the organic layer over anhydrous magnesium sulifate, filter, and
remove the solvent under reduced pressure. Dissolve the former crude in DMSO (66 mL)
and add water (4 drops) followed by addition of lithium chloride (0.882 g, 20.8 mmol)
and heat the resulting solution at 160°C for2 h. Cool the mixture to room temperature and
pour into brine. Extract the mixture with ethyl acetate. Dry the organic layers over
anhydrous magnesium sulfate, filter and remove the solvent under reduced pressure.
Purify the residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford
the title compound (2.0 g, 72% over two steps): MS (ES+): 341 (M+H).

Step 5. Preparation of (+/-)-5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-bromo-
9-methyl-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester

Inject titanium isopropoxide (1.1 mL, 3.89 mmol) to a mixture of 8-bromo-9-

methyl-5-0x0-2,3,4,5-tetrahydro-benzo[b]azepine- 1-carboxylic acid isopropyl ester (882



anhydr ous magnesi um sul fate, filter and renove the
sol vent under reduced pressure. Purify the residue by

wo b@si3obé omat ogr aphy, el uting w th hexanes/ et yl/US2004/030907
acetate, to afford the title conmpound (40 ng, 42%; M5
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- F _ Example 132
Synthesis of (+/-)-Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-8-chloro-9-

methyl-tetrahydrobenzo[b]azepine-1-carboxylate
e} CF,
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Step 1. Preparation of 8-Chloro-9-methyl-5-0x0-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carboxylic acid isopropyl ester.

In a 10 mL glass tube, 8-Bromo-9-methyl-5-0x0-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropy! ester (162 mg, 0.47 mmol), dry DMF (1
mL), NiCl, (247 mg, 1.9 mmol) and a magnetic stirring bar were placed. The vessel was
sealed with a septum and placed into the microwave cavity. Microwave irradiation of

100W was used, the temperature being ramped from RT to 170 °C. Once this temperature



t etrahydr obenzor azepi ne-1| - car boxyl ate Step

Preparation of 2-Am no-6-fluor-benzoic acid nethyl
wW@si0s03P&sol ve 2- Am no- 6-fl uor o- benzoi ¢ aci d ¥Gr/082004/030907

19.3 mmol ) in ethylacetate (59 nL) and ethanol (59 ni)

and add (trinmethylsilyl) diazgnethane (19.3 nL, 38.68

mol, 2Min hexane) at room teffperature and stir the

solution for 1 h 30 min. Renbve the sol vent under

reduced pressure to afford the title ¢

ﬂﬁ%\'ﬁ’ﬁ?l}egtﬁ 9é§act1%m(up_f§p)wasf1p§i ,\t,hrﬁ)tem@)qrgtﬁnpeéu 95 n After ‘allowing
{RE SRRARE 10BoPlo room t mperatur ¢ reaction vessel was opened anthhe contents
2- | 'sopr opoxycar ony am no- | 'uor -benzoi ¢ aci d

psuel intoNdlsepasbipg cﬁtpyllel atd the m‘b@rwmh@i 2 waterand g@n Ether The

nol. t d t ti f
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nxapesdrshy] apetatet forafferd the ditte cempewnnd (tang. &8 71k M.S (Fgta: }6
gﬁ% ?nd separate the layers. Extract the aqueous | ayer

ﬁ di chl oronmet hane. Dry the organic | ayer over
anhydrous sodium sul fate, filter, and renove the

t under duc ressure. Purify the resjdue

5% h 6’6?"&(r9h§?A&tﬂt(Sr§gbl§m“ﬂfm amkrerzrrl)rmno] %-chloro-
@%ﬁ?‘ﬂ%& Q 3, 5, 9. t@tHh&ft‘) lSJﬁ%o[‘bﬂatzk:ﬁn% ?epar a?}lé ﬁmg KoBropyBéer
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b h
R 2 e Bty a1 RbEE - sarShsi Sl iR gter 00
85! @B0 (ndl) ghd 3,56 (MTRbonhdihPMentidmine) 13Pmg, 0.45 mmol) at room
suspensi on_of sodrunrhydrrde 60% di sper si on m ner al

tsmpeyatirg URET an atrgosphere Pf nikroprarandiginthy solptiqn for lhBepddmethanol
fltéjn‘r%%? h&d Soddim %gl%llyﬁﬁd (gg‘?r& @WI% b 9‘%}8 Qeif ﬁ@%ﬂx{u?eoméier nitrogen

ature over -bronpbut yr at
mroorﬁ'terﬁpleratmd for ahdAdd OrlMtNa@dmtirémrpﬁ}mtm Fdtet drrodgh delite and

wash tile resufue ngthcOl?t gctapaatmete organpc layer, extract aqueous with AcOEt. Wash

organic layer with brine and dry the organic layers over anhydrous sodium sulfate. Filter
and remove the solvent under reduced pressure. Purify the residue by flash
chromatography, eluting with hexanes/ethyl acetate, to afford (+/-)-5-(3,5-Bis-
trifluoromethyl-benzylamino)-8-chloro-9-methyl-2,3,4,5-tetrahydro-benzo[b}azepine-1-
carboxylic acid isopropyl ester (90 mg, 57%). Add acetyl chloride (0.025 mL, 0.34
mmol) dropwise to a solution of the amine (90 mg, 0.17 mmol) and pyridine (0.025 mL,
0.34 mmol) in dichloromethane (1.2 mL) at O °C. Stir under nitrogen at room temperature
for 1 h 30 min. Add water and extract with dichloromethane. Dry the organic layer over
anhydrous magnesium sulfate, filter and remove the solvent under reduced pressure.
Purify the residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford
the title compound (40 mg, 42%); MS (ES+): 565 (M+H).



with MHCO, water and brine. Dry the organic |ayer
over anhydrous magnesiumsulfate, filter and renove

wo besesi7vent under reduced pressure. Purify theCcr/esioduasosos
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and heat the resulting solution at 160 C for 2 h. Coo
the m xture to roomtenperature and pour into brine.
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mgo@@capl}q midprgIto (@R temgpergruregopen the reaction vessel and pour the

contents into a separating funnel and wash the tube with water and then ethyl acetate.

ani c | ayer over
N tegs and renove the

Separate the layers, wash the organic phase with brine and dry over magnesium sulfate,
filter and remove the solvent under reduced pressure. Purify the residue by flash
chromatography, eluting with hexanes/ethyl acetate, to afford the title compound (7 mg,
17% ); MS (ES+): 545 (M+H).



mol ) and 3, 5-bi s(trifluoronethyl)benzylamne (972 ny,

3.2 mol ) at roomtenperature under an at nosphere of
woedososEm and stir the solution for 14 h. PuriPgT/Usm®04/030907

resi due by flash chromatography, eluting with

hexanes/ et hyl acetate, to afford
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134- Step 1. Preparation of
(Egﬁgqﬁ§¥kgﬁﬁrlfluoronethyl-lF#indole,2,3-dione 0

Step 2. Preparation of 2-Isopropoxycarbonylamino-6-fluor-benzoic acid methyl ester.

Add isopropyl chloroformate (20.7 mL, 20.7 mmol, 1.0 M in toluene) dropwise to
a solution of 2-Amino-6-fluor-benzoic acid methyl ester (3.5 g, 20.7 mmol) and pyridine
(4.2 mL, 51.75 mmol) in dichloromethane (41 mL) at 0°C under an atmosphere of
nitrogen and stir at room temperature for 14 h. Add 1M HCI and separate the layers.
Extract the aqueous layer with dichloromethane. Dry the organic layer over anhydrous
sodium sulfate, filter, and remove the solvent under reduced pressure. Purify the residue
by flash chromatography, eluting with hexanes/ethyl acetate, to afford the title compound
(3.00 g, 63%). MS (ES+): 256 (M+H).

Step 3. Preparation of 2-[(3-Ethoxycarbonyl-propyl)-isopropoxycarbonyl-amino]-6-fluor-
benzoic acid methyl ester.

Add a solution of 2-Isopropoxycarbonylamino-6-fluor-benzoic acid methyl ester
(3.0 g, 11.76 mmol) in DMF (43 mL) to a suspension of sodium hydride 60% dispersion
mineral oil (471 mg, 11.76 mmol) in DMF (43 mL) at 0°C under an atmosphere of



To a solution of chloral hydrate (6.08 g, 36.74 nmol)
and anhydrous sodiumsulfate (28.5 g, 200.4 mmol) in
wWowR08037796.02 L) add a m xture of hydroxyl am neCEUsf0a4/@30907

(28.5 g, 173.68 nmol),

2-methyl -3-trifluoronethyl - gsgylan1ne (5.85 g, 33.4
mmol ), concentrated hydrochl c acid 3.5 n) in

wat er (34 nL) Heat the n1xture at 35 C for 1 h, then
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room_t e}gaer ature, pour into ice water (100 ni)

6§f’@ MSI(Fér*)WQ( &bi pitate. Wash the solid with cool

~water twice. Dry the solid to afford the title

compound (3.54 g, 46%two steps). M5 (ES-): 228 (MH).
SStrep PrepRaigaoid-Flmor-6foxo-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic
2- Am no-i met hyl -4-trifluoronethyl -benzoic acid. o NH,

i dSoReRYA6ti8ous hydr ogen peroxide sol ution (3.8 nL) in

wat eraddd33solitiontd? 2S[e3-BkHdxRc@bonyl-propyl)-isopropoxycarbonyl-amino]-6-
7- et hyl - 6tr|fluo[‘r@onethgl IH-y pdpye)zps%lgne J F

flyor-benzaes: avitbmpthahebier 6300 BPlmmellEn THE (B’zas @L) gasa sghation of

i.n 1 )
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téropeatutbul e eart hmoaphetm&m@dnt e ftdri2eh, mesuhé hﬁgtumhtdjlcelwater.
Tgnd wash wth wate h(e solldto affordthetltle

?ﬂ?‘ﬁ%‘&ﬁ?&s Plj_asy vsgth %%Cl t ’ESW angl ]_egtrecmym 1§1319r0ngt%16 Dry

tif orghiP ?Jyélt b RR affydedils Iﬁaénéﬁ%%g}fﬁte filter, and remoye the solvent under
5-[ cetyl’-(3,5-bi'strifl Joronet hyl benzyl)am noJ - 9-

rmwpmMer |H1$awbredhefdwﬂer trotle ahlyNISEhEd3z0l R raizadgdiweterl (4 clrops)
fgllio%)e)éiyby ad%mon of lithium chloride (773 mg, 18.23 mmol) and heat the resulting
solution at 160°C for 2 h. Cool the mixture to room temperature and pour into brine.
Extract the mixture with ethyl acetate. Dry the organic layers over anhydrous magnesium
sulfate, filter the mixture and evaporate the slo‘lvvent under reduced pressure. Purify the
residue by flash chromatography, eluting with hexanes/ethyl acetate, to afford the title

compound (1.0 g, 47% over two steps): MS (ES+): 266 (M+H).

Step 5. Preparation of (+/-)-5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-6-fluor-
2,3,4,5-tetrahydro-benzo[bJazepine-1-carboxylic acid isopropyl ester

Inject titanium isopropoxide (1.3 mL, 4.32 mmol) to a mixture of 6-fluor-5-oxo-
2,3,4,5-tetrahydro-benzo[bJazepine-1-carboxylic acid isopropyl ester (572 mg, 2.16
mmol) and 3,5-bis(trifluoromethyl)benzylamine (972 mg, 3.2 mmol) at room temperature
under an atmosphere of nitrogen and stir the solution for 14 h. Purify the residue by flash
chromatography, eluting with hexanes/ethyl acetate, to afford 5-(3,5-Bis-trifluoromethyl-
benzylamino)-6-fluoro-2,3-dihydro-benzo[b]azepine-1-carboxylic isopropyl ester (820
mg, 77%). Add methanol (9.3 mL) and platinum oxide (37 mg, 0.16 mmol) to 5-(3,5-Bis-



CF The titled conpound was prepared follow ng the
procedures descri bed for the preparation of
W@ 2005)p31730©pr opy| PCT/US2004/030907
5-[acetyl -(3,5-bistrifluoronethyl benzyl)am no] - 6-net hy
| tetrahydrobenzo[] azepine-|-carboxyl ate (Exanple 130,
fromstep 1 to step 5) by relﬁl aci ng
2- Ani no- 6- net hyl - benzoic acid with
0- 3- nethl-4tr|fluoronethylbe caci in .
trévamf‘éhsﬂé@n%é% poxdiroresAydihgld-be (ﬁb’ azgR)agphicarbpyyic
f
SOUPRAIRSI (B e 1Syl and e %Pstfﬁly’ﬁ“if%é‘nlzsﬁff;“ e
ropadtemperate f(ﬁ 2. 'F,ll&rghrough celite and remove the solvent under reduced

e R R A e R R

behz OB R pife DL QBoXyIIE a8id DscpRsgyPEdr (F3@ ﬁﬁ?ﬁlhﬁﬂve $\tdﬁracetlc
CO&{!E]E gld N- br om%,sucm nlo?% ﬁ ( gdq )9

anbydiden@-3 mdian-78 nemelh dsopwise ta@| sasmmﬁy |0f 6§ta@rm? %zl 99ang 0.385
t

mbh A G390 5 RGBS Gl

mtrogen/mtre(bmadflﬂpﬁﬁidrea’bhy‘lh aséd alMs hy@e¢tdont ecid hed bpetmet with

and wash the organi c. phase with sat NaHCU3 n r|ne
higraspesh g o DrCA OEEELIRYCA DT HRBHAFORS ORNTY oy t?ﬁal&remove

f
thg Sglgteﬁqlgtagx\f%awe%g&&s@é pﬁggtthsrésidule %émgﬂpa&feﬂla(o%mlaﬁy, eluting

w(mhe;)anes/[emgleao;taxe( 3; 5fcbd$het titlef ¢qmmooné1( Wl m@eﬁﬂz‘m MBS0 535

(]\%{ébrorm236789-

& éhydr o- 1 H 10- aza- cycl ohept a[ e] i ndene- 10- car boxyl i c
acid isopropyl ester The titled conpound was prepared
following the procedure described for the preparation
of (+/-)-1sopropyl Example 135

Sgr:n%;%ﬁto\f ke A BrsSpBbsits- fabdy RN RN Ethy1BE B hmbio] b4Bthyl-8-
met hyl - 2, 3y#lubrdmedthydhgteahyebezidoksd jazappien bchrborylltexy| at e

(exanple 132, fromstep 3 to 6) by rFepI aci ng net hyl
2- am no- 6-f | uor o- 5- net hyl benzoate Wi

4- Am no- 7- br ono-i ndan- 5- FF
N
F7~F
F
F N
F
04/\O



carboxylic acid nethyl ester in exanple 132 step 3. M5
(ESt): 635.64 (M+H).-137- Exanple 137 Synthesis of

W@ 2005)p3169¢ Acet yl - (3, 5-bi s-trifluoronet hyl - benzpti/usaon41a30907
] -4- et hyl -
2,3,6,7,8,9-hexahydro-1 H 10-aza- cycl ohept a[ e] i ndene- 10
-carboxylic acid isopropyl eddtr The titled conpound
was prepared in a nanner anal ogous to the procedure
for the preparation o
Sten B, Brepgrauen of |- H@F@h@ttﬁglpov@érwﬂwl )IHMH(@@&& fipne 7-trif |
uoronet hyl - 2, 3, 4, 5-
t et rahydro-1 H benzo[ b] azepi n- 5- yI)
123, step 3) by replaci ng NRS
Bi s-trifluoronethyl-benzy
yl -2, 3,4,5-tetrahydgro- | Hog
b] azepi n-5-yl ) - acet am,de N
(+/-)-6-[ Acetyl - (3, 51 | uor oftet hyl - benzyl ) -
anino]-4-bronn-2,3,%, , 8, 9- hexahydr o-| H 10- aza- cycl ohe
pt a[ e] i ndene- 10- car boxylic acid isopropyl ester
( exarpl asolittbn cftchlord hylfate @DE)g, 36.70 nfrivilhland Entgdpius sdd@8m

spifpte (555 8l momod) i e 9P iire GERPYYiping ol

(8. §'g”ﬁm mmol) 2-methyl-3-trifluoromethyl- phenylamme f .85 C§ 33.4 mmol),
e

—cetan1de (exanpl e

breno-gwrifluoroneth

2,3,6,7, hexahydro-IFLS aza-cycl ohept a[ f ne-5-c
canmmed by@r@cldons @@dééyi mbg tnewatei34 Hﬂbberattt @hixture at 35 °C for

lglgsrﬁge?#%gt duvf?tg)rﬁtr"ﬁﬂ%r 561 rnn? l J[ui) XY' 7%9? tf(brel L 8881%’{5 fiixture to room

pfepar ati
t?n'rf)erhtuﬁr dnAd ey the(s31id- Wiash theisblidioith Feitdt\and hexuhy| Dryedit B6lid
-4-
updey \@cwna tcgafﬁ%één@)ﬂ#@%lﬂmfd\’ A doidlyerregthylbserxo
ac&éﬁlhﬁféxbds &S5 S5 RRRHORYY RSO Gher 11:1?l§i'e if %@g@h illlé”Zt)waf to
epl aci ng 4-am no-1 ndan-5-car boxyli ¢ aci ester
beceﬁtratnd ndfurgtaavid Gl4oakboxiticactha aiigtureat BPPC ézrtleh Gaol to room

a6 h
EHPRuEy Pogratis By Saier ROTRE AR Msamas Ryt W psby the sqljd with
cbbl WREORBEN Dry theZofd Ro afford the title compound (3.54 g, 46% two steps). MS
(ES-): 228 (M-H).

Step 2. Preparation of 2-Amino-3-methyl-4-trifluoromethyl-benzoic acid.
0

NH,

F
F

Add 30% aqueous hydrogen peroxide solution (3.8 mL) in water (33 mL) to
solution of 7-methyl-6-trifluoromethyl-1H-indole,2,3-dione (3.54 g, 15.46 mmol) and
sodium hydroxide ( 3.83 g, 95.84 mmol) in water (74 mL) slowly. Then stir the mixture at
room temperature for 1 h. Add IN hydrochloric acid to acidulate the mixture. Filter the
resulting solid and wash with water. Dry the solid to afford the title compound (1.7 g,
50%). MS (ES+): 218 (M-H).



t et rahydr o- benzo[ b] azepi ne-1-carboxylic acid
tert-butyl ester. Step 1. Preparation of

wo/Ri0lpE7786 t ri f | uor omet hyl - 2- am nobenzoat e Add pel/Usmiumm0907
() acetate (1.89 g, 8.4 mmwl), 1, 1-
bi s(di phenyl phosphi no)ferrocene (6.83 g, 12.3 mol ),
and triethyl amne (32 ni, 441ﬁ'mml) to a solution of
2-brono-4-trifluoronethylanaline (10.0 g, 42.0 nmol)
i n di nethyl sul foxide (283 nL) and nethanol (187 nlL).
At 100 psi of carbon nonoxi de, heat the m xture to 80

t i i - . i .

PSR Eepaa 0 RS p P RS RS AT AL Raminol 9
mtthyl-8-aiverome(yD @ trahydrobemg o] Alaze pineel t @rbqx3k®O0 nl) and
brine (200 nL). Dry the orgapics over sodiumsulfate
and filter. Renove sol ve%der vacuum and
chr omat ograph the crude pro (S LAGRELF
acetate/ hexane (10 ) to elute) i b
conmpound (8.0 g, 88% as an o gol i d: H NWR
(CDC , 400 MHz) d 3.9 : bs, 2H), 6.73
(d, J = 8.4 Hz, | 210, 8.4 Hz, IH),

8. 7 (d, J =20 H ep 2./ Pré&Paration of
Met hyl -3-trifluorb

gt hy - f - BUt oxycar bonyl am nobenzoa
te. Add di-t-butyl ®icarbonatg ( 2.0 g, 9.1 nmol) to a
solution of methyl-3- triflogorsget hyl - 2-am nobenzoat e
(2.0 g, 9.1 mmol) in dichlgronmethane (20 nL). To this
m xture, add triethylam . mMmol) and stir at room

tenperature under an atnosphere of nitrogen for 72 h.
Di | ut €hg tded comenovnd Wap prepaied folbavong theamecedur dascribaghpr the

it - ' ) e el e ed
SR 8 S0 a0 R SRl B bl SRR PRS- mety
teaaiydeotenkofdlizepineld reatagylata (Klunplal 30 fphstth e tpsep 8rby
on sjlica gel usi ng] hexane/ et hyl acet at e (gr adi ent, 2

replpging s Fimo-Guratylheneia ads Wie ZsAmieo-3TAsEYIt-tiflygaamethyl-
[ j 1.43 g, 499%:
i el T e e

H .,
d, J

Example 136
Synthesis of (+/-)-6-[ Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-4-bromo-2,3,6,7,8,9-
hexahydro-1H-10-aza-cyclohepta[e]indene-10-carboxylic acid isopropyl ester

o) CF,
/ZLNNQ
Br
CF,
N
oA

o)

L



9H), 3.99 (s, 3H), 7.75 (dd, J = 2.0, 9.2 Hz, IH),

8.30 (d, J =1.6 Hz, IH), 8.64 (d, J =9.2 Hz), 10.48

W@ 30050849796 St ep 3. Preparation of PCT/US2004/030907
2-[tert-Butoxycarbonyl - (3-met hoxycar bonyl - propyl ) -ani n
0]-5- trifluoronethyl-benzoic _acid nethyl ester. Add

50 nL of DMF to a m'xture of -136-

nmet hyl - 3-tri fl uoronet hyl - -

but ox carbonylan1nobenzoate

Sen h-yi‘re@w@%le%%w%?g -Rromg- lgdarmz c&rbﬁﬁﬁma%%‘eﬁybwter-
at nosphere of nitrogen. To this, add cesium carbonate
(9.2 g, 28.2 nmmol) and heat the suspension to 60 C for
6h then cool to room tnperatureCOMeute the reaction
with water (200 nL) and el pcetate (300 nm.). -
Separate the organi c phasg wash with water (100
nm.) followed by brine ( t he organi cs over
sodium sul fate, filter, 2sol vent under
vacuum Chr omat ogr aph the—Teaction over silica ge

usin acet at e/ he 5 10 9 el ute

or ov A e e TP B baad B2 AR} o 4-Angntykignoy X dporyic
aRné ste.r (09 s M122 mnclPin &eti®ldid (1B rﬂﬂ) (Ssir ttﬁ"ﬁuxtlﬂre Qt'room

(bm 2 41 btJ—72Hz,2H), 956 - 5(m
tgrpqperaglrfgf@r (15@ Pg;.q)tﬁe mixpre(ipfo, icerwateg a{lﬂ qiqki eth}h)acetme7%eparate the
lé;?egsb %nrldavtvall% r%ge ?r%ar%c 'f)'ﬁaselvu}h sdt N]alg-ld(%sa‘nd lb'r_ﬁle aml && oer sodium
stlfdte] Reémoveotire sdlyentlunderdeduded praakye roafiferd ziod tiithy conegeiund $3.10,

f et hyl
CW{“&%?YSEM%&E@&MBERMO +H)3- net hoxycar bonyl - propyl ) -
am no] -5-trifluoronethyl -benzoic acid nethyl ester
(0.5 g, 1.3 mol) in toluene (25 nL) to a suspension
S¢p ?ad&é&ré'r[Am:lwaa‘,5Jbmtdﬂiud@n(e@bﬂ-bgnzm-mmb#)br@mo&,3,6,7 ,8,9-

tol.u 7 r- an_at nospher e of

RS A D Bl ttalp oo SRR SieBretyb st
reactlon to roon1tenperatunf and quelEh the reaction
wWith acetic acid (2.6 mul the reaction with
wat er (100 nmi) and di chl or onké ¢100 nlL). Separate
the organi c phase, drgt. 0ouR sul fate, and

filter. Renove the sol vé v&€uum t hen di ssol ve
t he

The titled compound was prepared following the procedure described for the
preparation of (+/-)-Isopropyl 5-[acetyl-(3,5-bistrifluoromethylbenzyl)amino]-6-fluoro-7-
methyl-2,3,4,5-tetrahydrobenzo[b]azepine-1-carboxylate (example 132, from step 3 to 6)
by replacing methyl 2-amino-6-fluoro-5-methylbenzoate with 4-Amino-7-bromo-indan-5-
carboxylic acid methyl ester in example 132 step 3. MS (ES+): 635.64 (M+H).



crude internediate in acetic acid (20 nL). Dilute wth
cone. HCO (20 nL) and water (10 nlL) and heat the
woreoossE9¢ 0 100 C for 4 h. After cooling to roBOT/US2004/030907
tenperature neutralize the reaction with 5N NaCH whi | e
cooling in an ice bath. Extract the organics with
et hyl - 140- acetate (3x1001); ary over sodium sul fate,
and filter. Renpve the sol vent under vacuum and
chr omat ograph the product over silica gel using ethyl
acet at e/ hexane (5 - 20% Examplg B7 Thi s provi des the
ti t f ' i
s‘(%/(xlz{%%ﬁﬁE f Qﬁi 836‘ th@&tﬂ (g s;ng @rﬁl&?&:h%ﬁ?lobeléyl%nﬁé&m m'é'tjlyl
2 38, 'ZI,B}QZI)c;xaBy(Bﬁ- 1H- 1O-azaEC)@l<ﬁlepm[je,]mdeI&61Q bapoxyHy,ackl i8epropyl ester
(d, J 8.8 Hz, IH), 7. 4Z/§?d J = p 8.8 Hz, IH),
802(s, I H). Step5 Prepar at i op=gf
5-Oxo-7-trifluoronethyl ahydr 0- benzo[] azep
er. Add
p, a solution of

di -t but yl di car bonat e
7-trifluoronethyl-1,2
t et rahydro- benzo[ &] aze
di chl oronmet hane (10 nL

e (0.1 g, 0.44 mmol) in
hi's sol ution add

di met hyl am nopyri di ne (0. nool ) and dii sopropyl
et hyl am ne (0.68 mmol). Stir he resulting m xture at
room t enperature overnight. ve sol vent under

e T A R

@th@tﬁﬁoﬂM3 SlBllsmﬂmﬁemgll l@%zﬂ')l-l\ﬂ(gt m(e{hyl.:% t8flu&Qnfghyl-2,3 4,5-
reparatl on
tSU{ﬂ)Q(éEﬁ 9/H t(eBZ‘B[SDHﬂZ@lPTﬁ -yl a%ﬁrt@wéf: ﬁ%wwéen Y34 )St-eﬁr;ﬁ) RpTepfacing N-(3,5-
|
Bisdiltbo BB baAvlo brddid MBS0l 24 SAERI ol -
t®ngebilaépini F- yll){acﬂwaidaydu)lb(e-m%ﬁl—[aktjetyd}(f( O bligtrifiodometiyl)benzyl)-

e DI reps AT B R Bo SRR TS e veigheBiade imsst dpapenyiic

&hmﬁoﬂ)@yl@@t@ykém@fd that aépzputyl ester (0.13 g, 0.4
and stir_at roomtenperature overnight. Dilute

MﬁéEﬁl’f)(ti]péMmH)h 5 nL of Methanol and add sodi um
bor ohydride (0.8 mol ). Stir

Example 138
Synthesis of (+/-)-9-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-4-methyl-
2,3,6,7,8,9-hexahydro- 1H-5-aza-cyclohepta[f]indene-5-carboxylic acid isopropyl ester

oA

The titled compound was prepared following the procedures described for the
preparation of (+/-)-6-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-4-methyl-
2,3,6,7,8,9-hexahydro-1H-10-aza-cycloheptale]indene-10-carboxylic acid isopropyl ester



the suspension at roomtenperature for 30 mn then

dilute with water (20 nL) and ethyl acetate (20 niL).
wao-dos@8770dre resul ting emul sion through celite BOMUSTSH030907

with ethyl acetate (3x20 nL). Separate the organics,

dry over sodiumsulfate, and filter. Renove the

sol vent under vacuumto afford8-

(+/-)-r-butyl -5- (3 5-bi strifluoronethyl benzyl am no) - 7-

trifluoronethyl-2 4, 5- tetrahydrobenzo[&]azeplne | -ca

(exennle 48D bd’rfeﬂé‘?l(lg 4zangn0wapésqqr oxybo acigppthyl egier by Gamino-

1%%[ -%ggrb fcfalz:gﬁgétﬁgloe[s%q?rb % %Nt%“de (0.8 mmol)

(+-)-3- butyl 5- (3, 5- blstrlfluoronethylbenzylanlno) 7-
trifluoronethyl-2,3,4,5-tetrahydrobenzo[]azepi ne-
-carboxyl ate in dichloro fﬂgﬂé &fter stirring for 2h

L -
e o B R S PP RhRRL ARG Bpeyh 23,45
to elute. teTrIahﬁirabemmié]azmntt-ilicb@osﬁrmmm@rtdmtjdmst@r |
(0.2 g, 83% which foans under vacugm M (ES-): 597
(MH) . Exanple 140 Synthesis of
5-[Acetyl - (3,5-bis-trifl uofhonet hyt=benzyl)-am no] -8-ch
loro-2,3,4,5- tetrahydrro: No[ & azepi ne-| - carboxylic
acid tert butyl ester. Fation of
2-tert- Butoxycarbonylan1 O=henzoi ¢ acid
met hyl ester Heat a m xture
4-chl or o- 2- am nobenzoate (124.8 g, 0.672 nol) and
ditert- butyl dicarbonate 616 4 g, 0.740 nol) at 7CC
After 48 h, add additi onal t -butyl dicarbonate _
(21.5 g, 0.0985 nol) and continue heating for 5 days.
Concentrate the contents in vacuo. Recrystallize the
title conpound from Methanol to give a colorless solid
Stesl 2Pl§par450m/@f Meéwhd drifuprpggthyt- Ecﬁmm%mat@ rate,
undery ¥ Pﬁ@ﬂ r silica gel using
ethyl tate xgﬁg&%gF%Q% §8§m@§Se ﬁte This affords
tés(d'ppﬁeh)ﬂpmlaﬂmd)fﬂerﬁoogne( (6.84 g,dR.3 tnenol), addetriethypaming:(3HmL, 44.0

A 050230 e e Pibinl 8 L33 03t i
difdethyRBuRdxif&(283 L arfl i¥tharof 187 mL). At 100 psi of carbon monoxide,

heat the mixture to 80 °C. After heating for 14 — 16 h cool the reaction to room

temperature and filter. Dilute the organics with ethyl acetate (500 mL), wash with water
(3x200 mL) and brine (200 mL). Dry the organics over sodium sulfate and filter.
Remove solvent under vacuum and chromatograph the crude product using ethyl
acetate/hexane (10 %) to elute. This provides the title compound (8.0 g, 88%) as an off
white solid: H NMR (CDCls, 400 MHz) 6 3.93 (s, 3H), 6.11 (bs, 2H), 6.73 (d, J = 8.4 Hz,
1H), 7.49 (dd, J = 2.0, 8.4 Hz, 1H), 8.17 (d, J = 2.0 Hz, 1H).

Step 2. Preparation of Methyl-3-trifluoromethyl-2-t-butoxycarbonylaminobenzoate.

Add di-t-butyl dicarbonate ( 2.0 g, 9.1 mmol) to a solution of methyl-3-
trifluoromethyl-2-aminobenzoate (2.0 g, 9.1 mmol) in dichloromethane (20 mL). To this
mixture, add triethylamine (9.1 mmol) and stir at room temperature under an atmosphere

of nitrogen for 72 h. Dilute the reaction with dichloromethane (100 mL) and wash with



Step 2. Preparation of

2-[tert-But oxycarbonyl - ( 3- net hoxycar bonyl - propyl ) -am n
wW®»00440370 or o- benzoi ¢ acid nethyl ester. Add nettys2004/030907

4- bromobutyrate (54.4 nL, 0.437 nol) to a m xture of

2-tertbutoxycarbonyl am no- 4-chl oro-benzoic acid

nethyl ester (96.15 g, 0.3373bl) and Cs CO (274.10 g,

0.841 nmol) in DM (1.3 L). Heat the suspension at 55 C

overni ght. Renmpve DMF under vacuum Dilu

waieg GHOZ8L i D h Dy Hip separaied oegapic phago ovgr aOCfNaméPIfetf filtqry and
reﬁfo% altv@m]td}ﬁem&amné O &@%ﬁféﬁbﬁ{ 18t bR SiR4 Y8QUhe

eth acetate ne the organi cs ~and
hmsh/eulmyt :h:etaaé fgr&hmn,r 2% éﬁ Wpethalsxetam/}hnxam)bo ehtee THis pjovides the

titl eyt dmsaloraresoti | ga e, 495 H SR € Bep MR 8 154 G,

Sy D t L =
o e D ST e Y LR TR iy g =2
H1)29485($,1€H-)), 1.48 (s, 3H), 1.87-1.98 (m 2h),
2.33-2.43 (m 2H), 3.41-3.80 (m 5H), 3.86 (s, 3H),
7.22-7.31 (m 2H), 7.85 (d, J =8.1Hz, IH). Step 3.

SBb@qur@éa!réanfo 2-[tert-Butoxycarbonyl-(3- methoxycarbonyl propyl) ammo] -5-
Chloro-1, 2, 3, 4-tetrahydro-benzo[ b] azepi n-5-one. Add

tré]qqarc;m@h)gl bf_m@lp @agid methyl ester.

2- .[tg]dﬁ 25%6?’6 PRWhidge %?BEH{&%%%HS{J%RMJ%YM

anmn or 0- enzocacdma _
bftoRycarbvnl Janiinoteak ot .0 @ POINASS) ad methylt@xrdﬂm)b@%&% (2.6 g, 14.1

10Q g,. 0.847 nol) in anhydrous.toluene (4.5 L) at_ 6Q0C
meRAl} urjdgr aIAF‘t“é}SPPF‘é%an pigos¢n. 2lo tise aﬁif&%f‘m%t:@bwée - % 81Ade?

S BAn AV ?Pt‘lﬁ@sufp@ﬁ&bﬁ {280 i or %ﬁ%ﬁe@%opﬁtr\ﬁ@ﬁ%rﬁf)&lﬂum Dilute the

acetate and saturated KH2 L) . Separate
rebteorngitke sater ((ZQ0emLaard] ahyl raa@ate\@(ﬂ(hméi) h§¢paaa1eﬂmcegamc phase and

0.5 L). [ h ' th te
w8 waler (FRTLE oo B SRR EelBE B ot bigdnEofirsodium
sulE:8d, gilker, iafd asifdveGoR@hOurdd@pOaciihih. Woslblogtaph \thd lRadl¥ntdvtr silica
(1 L) After heatln%at 85 C for 4h, cool the m xture

gelaisig s assae/aexang (0 BA9i %y tochie: 1769118\19m\ﬁd®r¢%ba¢ ¢qfmpound as an
. |
o {5 2yt Sk, M Mi 3T 108, b 4 0B o o, 280,
2uasgh, W=t Bizi 71g), 336753.85 (mH), emr(bgs,@@li),umo (bt, J = 8.0 Hz, 1H),
7.78 (dd, J = 2.0, 8.0 Hz, 1H), 8.19 (bs, 1H). ‘

Step 4. Preparation of 7-Trifluoromethyl-1,2,3,4-tetrahydro-benzo[b]azepin-5-one.

Add a solution of methyl 2-[tert-Butoxycarbonyl-(3-methoxycarbonyl-propyl)-
amino]-5-trifluoromethyl-benzoic acid methyl ester (0.5 g, 1.3 mmol) in toluene (25 mL)
to a suspension of potassium tert-butoxide (0.3 g, 2.6 mmol) in toluene (75 mL) at 70 °C,
under an atmosphere of nitrogen, over a period of 30 min. After 2h, cool the reaction to
room temperature and quench the reaction with acetic acid (2.6 mmol). Dilute the
reaction with water (100 mL) and dichloromethane (100 mL). Separate the organic phase,
dry over sodium sulfate, and filter. Remove the solvent under vacuum then dissolve the
crude intermediate in acetic acid (20 mL). Dilute with conc. HCI (20 mL) and water (10
mL) and heat the mixture to 100 °C for 4 h. After cooling to room temperature neutralize

the reaction with SN NaOH while cooling in an ice bath. Extract the organics with ethyl



sul fate, filter and concentrate under vacuum Pass the

bei ge crude product through a pad of silica (8 cnD x 3
wa@eddp/03Bbait i ng wi th DCM hexanes (2/ 1, ca. 3.5 BQT/US2004/030907

Concentrate the crude product under vacuumto give a

yell ow solid. Recrystallize om Et OAc/ hexanes (1/4)

to give the title conpound (42785 g, 65% as an off

white solid: HNW (CDC 300 MHz) d 4.20 (m 2H)

a%'ta?%(.‘(&aQOmL},Ddry gvefgocgug% flaﬁe ?}(éflllt@' 8§m§ae2 thlgzsblvér};gﬁqqfr

vadiim a%ﬁeoﬁr&ﬁatgérglﬂﬁih@ tok&fucPbver silica gel using ethyl acetate/hexane (5 —
8- Chl or 0- 5- oxo0- 2, 3, 4, 5-t et rahydr o-benzo[ ]azepi ne- |

20%a ity Toisguoddesehe tlﬁqurlnp@lstdas anAﬁﬂWmm:whdr(ﬁdétgh&i%) H

l‘ﬁ\m&ﬁ%&? %O(E}Sfﬁ?éﬁ Zal}i:zé&ld 3%%2 % to} o6 41ﬁ 2)y3 ,%ﬁngq y = 6.8 Hz),

43¢ dinHh sy i, Ji £REROMAS G 463(%d51ﬂm@i k 8 1179 1H3' 8502 (s, 1H).

m xt ure add di met hyl am nopyri di ne
di i sopropyl ethylam ne (38.5 mmol) and stlr at room

sk it n e O eST DO RIE P i R ATS-beRiorp foadpine.1-
cabsomRtedtapbutydester oduct over silica gel using ethyl

acetate/ hex ane (0 - 20 9% to _elute. This _provides the
tit| &dddirpbutldiqasbanate (0:680mmel te A selutiompf dHrifluoromethyl-1,2,3,4-

i aggdr?'blehﬁi@ Eeg;’ﬁj‘;‘ 5%%@?@'1% 0. 45';&\‘9@ (r%}gzloro &Qan%é Eg‘,)‘ To this

sdtdion &ld4Bmethty]laminepybidBieH.22 2ihol) An@ Aiifopehpylethyldamine B.68
| @r’é@%ﬁe@%ﬁj&g ?mgé]?pat ggérg?gé&*:aalg{e(:ﬂy%ggghﬁlz RelmHZ/é scl>\(§/ent under
va%u(lﬁr AdBhorhdtbdraptPie RS W o Re BNk 281 dai-‘n)g Byt Q&&&t@mgxz%e‘ts 20

, 5- tetrahydro-benzo 1]azep| ne-1|-carboxylic acid
)¢9 elursuthhis provigles thadule compound as an oil (0.13 g, 90 %): MS (ES+): 330
(]ﬁ ~bi s(trifluoronethyl)benzylam ne (3.2g, 13.1 nmol)
‘owed by titaniumisopropoxide (5.0 nL) to
8 Chl or o- 5- oxo- 2, 3, 4, 5- tetrahydro benzo| >] azepi ne Icar
boxylic acid tert but este

Stepi6r Fagparasigmal énﬁé«sﬁ%d Z?r & b&%&fk‘fpwetgmeaw @rﬁgloith ure
tﬁ(’ﬂzuté)posrgg nTﬂZ),@,ﬁ,Sl\@ErE}%PA-b@rﬁg[bf’]g&pﬁQdf B ORfR YA Butyl ester.

Add 3,5-bis(trifluoromethyl)benzylamine (0.1g, 0.4 mmol) followed by titanium

isopropoxide (1.0 mL) to 5-Oxo-7-trifluoromethyl-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carboxylic acid tert-butyl ester (0.13 g, 0.4 mmol) and stir at room temperature overnight.
Dilute the mixture with 5 mL of Methanol and add sodium borohydride (0.8 mmol). Stir
the suspension at room temperature for 30 min then dilute with water (20 mL) and ethy]l
acetate (20 mL). Filter the resulting emulsion through celite and wash with ethyl acetate
(3x20 mL). Separate the organics, dry over sodium sulfate, and filter. Remove the solvent
under vacuum to afford (+/-)--butyl-5-(3,5-bistrifluoromethylbenzylamino)-7-
trifluoromethyl-2,3,4,5-tetrahydrobenzo[b]azepine- 1 -carboxylate crude (0.2 g, MS (ES+):
557 (M+H)). Without further purification, add acetyl chloride (0.8 mmol) and pyridine
(0.8 mmol) to a solution of (+/-)-¢-butyl-5-(3,5-bistrifluoromethylbenzylamino)-7-
trifluoromethyl-2,3,4,5-tetrahydrobenzo[blazepine-1-carboxylate in dichloromethane.

After stirring for 2h remove solvent under vacuum and chromatograph over silica gel



Stir the suspension at roomtenperature for h then

dilute with water (200 nL) and ethyl acetate (200 ni).
wao-dos@8770dre resul ting emul sion through celite BOMUSTSH030907

with ethyl acetate (3x100 nlL). Separate the organics

and dry over sodium sulfate. Renove the sol vent under

vacuum and chr omat ogr aph the‘lﬂ}‘oduct over silica gel

usi ng et hyl acetate/hexane (5 - 30 % to el ute Thi S

affords the title gBound

ufetedhd arstae/ hppne €+ %ptg wkﬁfglssffeﬁiseshe W%mwnéﬁs an oil
(g'fz[gAgg(t%y)/lw-hec??,fg?%ls gn(tielrr T uor ol\rgest(ﬁyl 83%%1){) am no] - 8-ch

| oro- 2,3, 4,5- tetrahydro benzo[ f e] azepi ne- | -carboxylic
acid tert- butyl ester. ace y{ chloride (0.3 nmol)
fol l owed by pyridine (0. 3 xaoPle 9 5 sol ution of

5- (ﬁanﬁreais%ftsr[picb@p(psratshyhu%ﬂzen{mm)y Aniwbi grcqaio%@»a 3,5

, 5-t'et r ahydr o- benzol g]]aze pi ne-1| car boxylic acid

tert-but y fetrabydsp-benzabblagepime- 1-cambokylic asidiicgHiveyl ¢atet-hane

(1 m). After stirring at roomtenperature for 24 h
renmove sol vent under vacu:ii Chro raph the product

y

over silica gel using eth /thexane (10 - 40 )
to elute. This affords th npound (0.04 g,
71% as an oil which foape cuum M (ES+): 563
(MH) . -144- Additional coj Anpl es 141-147)

wer e prepared using th net hedol ogy described in step
6 o

(S-fAcetyHS. S-bis-trifluoro hyl - benzyO am nol - S-chl o
rorS A5- tetrahydro-benzo[ & pi ne-1-carboxylic acid

tert-butyl ester) above. The R group is varied by
replacing acetyl chloride with the appropriate

S TP RS S LB O
chl orHehea dnixmtdfl thethyil 4~th101©925amM0Ibbnzoarek(d)MB 218.872 mol) and di-
X BuPARRADES2PAY g, (¥ 81 APFREC REPAh, %Mok di-t-burys
dicarbonate (21.5 g, 0.0985 mol) and continue heating for 5 days. Concentrate the
contents in vacuo. Recrystallize the title compound from Methanol t(; give a colorless
solid (86.2 g, 45 %). Remove solvent from the filtrate, under vacuum, and chromatograph
over silica gel using ethyl acetate/hexane (0 — 10 %) to elute. This affords an additional
13.5 g (7 %) of the title compound: H NMR (CDCl;, 300 MHz) 6 1.53 (s, 9H), 3.91 (s,
3H), 6.96 (dd, J = 1.8, 8.7 Hz, 1H), 7.92 (d, J = 8.7 Hz, 1H), 8.54 (d, J = 2.4 Hz, 1H).
Step 2. Preparation of 2-[tert-Butoxycarbonyl-(3-methoxycarbonyl-propyl)-amino]-4-

chloro-benzoic acid methyl ester.

Add methyl 4-bromobutyrate (54.4 mL, 0.437 mol) to a mixture of 2-tert-
butoxycarbonylamino-4-chloro-benzoic acid methyl ester (96.15 g, 0.337 mol) and
Cs,CO5 (274.10 g, 0.841 mol) in DMF (1.3 L). Heat the suspension at 55°C overnight.
Remove DMF under vacuum. Dilute the organics with ethyl acetate (1.5 L) and water
(1.5 L). Separate the organic layer and extract the aqueous with ethyl acetate (2x0.5 L).
Combine the organics and wash with half saturated potassium bicarbonate (1 L), water

(2x0.5 L) and brine (0.5 L). Dry the organics over sodium sulfate, filter, and remove



chl oride 144 Cycl opent anecar bonyl Cycl opent anecar bonyl
617 (MH chloride 145 Benzoyl chloride Benzoyl 625

wq Mobp37igec Met hoxyacetyl Met hoxyacetyl 593 ( MIMT/US2004/030907
chloride 147 2-Furoyl chloride Furan-2-carbonyl 615
(M H Exanple 148 Synthesis of
5-[Acety|-(3,5-bis-trif|uoraw@fhyl-benzyl)-anino]-8-ch
| oro-2,3,4,5- tetrahydro-benzo[] azepi ne-1|-carboxylic
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28}, BAde1.§0 (i, 351Dy, Bi86-($,13H)| 11a2-Orfdt (ny, 2H)EhY (9, Jan8. hHE.- 13)ch
| oro- 2,3, 4,5-tetrahydro-benzo[ b] azepi ne-I|-carboxylic
acid tert-butyl ester (7.9 g, 14.0 mol ) i

Sep ghlpeépam%he@s (fhl&% m 4at@§al®d§&béﬁdofﬁ]a£bfpm 5-one.

trifluoroacetic acid nm.) i'n di chl oronet hane (50
mL) . Add e arixwrg efrdreds 2 teﬁxﬁ)amy@m@@nﬂt(arréeth@rycaubonyl propyl)-

axﬁll%glﬁ %Ih] % e(le)%rli] id &5 e t B{y Xe\gt%r:hg P8 %e n(%':’)?’ gl%l 8 %IH%C to tpﬁtassmm

rbona epar at e ani ase a

t-wabside (9590, 100)g, 61847 Bidlnia a@ﬁﬁﬁoﬁ@_&)lueﬁl& w.she ataf(]jel’divé?lslh After
over sodiumsul fate, filter, and renpve solvent unde
heating ahed bcg@ea}rptp il@ mjxdurg gﬁgefmqguqrp@rﬁmtlon the residue between ethyl

ac‘é{a?e" ; %fr%fsdk%ﬂﬁétgf k#ifo, H‘5 ). @fe jafGfe Eﬁlﬁgflé f&%@r ang es(tract with

conpoun as a col O ess SO
cth@mce¢tMerPx0.SigpConmbiRe dpanrgdricmnd wash with water (2x0. 5 L). Remove

scﬁ_ Aﬁg(g% l,véfc;(Lgx’_mS._B{.sgélger {hfelre'ls? u%nleﬁtag tic acui1 é%b)mﬁ H%llute with SN
HCI (1 L). After heating at 85 °C for 4h, cool the mixture to room temperature. Basify
(pH=10) with 5N sodium hydroxide (ca. 1.8 L) while cooling in an ice bath. Extract the
organics with ethyl acetate (3x0.5 L) and wash with brine (0.75 L). Dry over sodium
sulfate, filter and concentrate under vacuum. Pass the beige crude product through a pad
of silica (8 cmD x 3 cmH), eluting with DCM/hexanes (2/1, ca. 3.5 L). Concentrate the
crude product under vacuum to give a yellow solid. Recrystallize from EtOAc/hexanes
(1/4) to give the title compound (42.85 g, 65%) as an off white solid: H NMR (CDCls,
300 MHz) 6 4.20 (m, 2H), 4.85 (t, J = 4.2 Hz, 2H), 5.29 (t, J = 4.2 Hz, 2H), 6.71 (bs, 1H),
8.79-8.82 (m, 2H), 9.68 (d, J = 5.1 Hz, 1H).

Step 4. Preparation of 8-Chloro-5-0x0-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic
acid tert-butyl ester.

Add dichloromethane (DCM) (100 mL) to a mixture of 8-Chloro-1,2,3,4-
tetrahydro-benzo[b]azepin-5-one (3.0 g, 15.4 mmol) and di-t-butyl dicarbonate (38.5
mmol). To this mixture add dimethylaminopyridine (7.7 mmol) and diisopropyl
ethylamine (38.5 mmol) and stir at room temperature under an atmosphere of nitrogen for
24 h. Concentrate the reaction under vacuum and chromatograph the product over silica
gel using ethyl acetate/hexane (0 — 20 %) to elute. This provides the title compound (3.6
g, 79%) as an oil which crystallizes upon standing: H NMR (CDCls, 400 MHz) 8 1.53 (s,



t et rahydr o- benzo[ b] azepi ne-1-carboxylic acid

cycl opentyl ester. Add phosgene (0.5 nmmol) to a
wazlosnsass of cycl opentanol (0.5 mmol) in DCM (BCTI$2004/030907

O C under nitrogen. To this cool ed solution add

di i sopropyl ethylanine (0.5 nnDI) dropwi se. After

stirring for h with cooling;l4%rmthe nixture to room

t enperature and add

5-Bis-trifluoraonethyl -benzyl) - chl oro- 2

N (3,
SR}, &+ i5cmy R, B1b, { HOTEHEAD) AR 548 Hratith daddd. =20
dj chl h 5
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164) were prepared using the nethodol og % described in
Dgp@rghezm()ps\a@p@ﬁhg(p B @ffMethanol and add sodium borohydride (23.8 mmol).
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Step 6. Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-
2,3,4,5-tetrahydro-benzo[b]azepine- 1 -carboxylic acid tert-butyl ester.

Add acetyl chloride (0.3 mmol) followed by pyridine (0.3 mmol) to a solution of
5-(3,5-Bis-trifluoromethyl-benzylamino)-8-chloro-2,3,4,5-tetrahydro-benzo[b]azepine- 1-
carboxylic acid tert-butyl ester (0.05 g, 0.1 mmol) in dichloromethane (1 mL). After
stirring at room temperature for 24 h remove solvent under vacuum. Chromatograph the
product over silica gel using ethyl acetate/hexane (10 — 40 %) to elute. This affords the
title compound (0.04 g, 71%) as an oil which foams under vacuum: MS (ES+): 563 (M-
H).
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3-net hyl - 2- but yl oxy 579

2- met hyl - 3- pent ¢ DKF2089@30907
I, 1-trifluoro-2- 605

si-s—of

|\Exqmple # Reagent | MS (ES+)
- ACetyj-8-¢h plr Beti J etrapg TER €]
-5-vyl Y N (3, Ogloglytcr [ ?r[?uor onet hv‘s&genzv? acet a?fﬁ@llm)
o Addi4cet vyl Ish{rzodsnyliml@ﬁ)de?, nmol )3- fneihlylb\ugd-lby 605 (M-H)
di met hyl am nppyri di ne (cat.) |and pyrlb ne (0.3 mml)
to a sol utiop of ny
143 Cyclopropanecarbonyl | Cyclopropanecarbonyl 589 (M-H)
chloride
144 Cyclopentanecarbonyl | Cyclopentanecarbonyl 617 (M-H)
chloride
145 - Benzoyl chloride Benzoyl 625 (M-H)
146 Methoxyacetyl Methoxyacetyl 593 (M-H)
chloride
147 2-Furoyl chloride Furan-2-carbonyl 615 (M-H)

‘Example 148
Synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid cyclopentyl ester.



(0.05 g, 0.1 mol) in dichloromethane (1 m). After

stirring for 14-16 h dilute with dichl oronethane (2
wonrgosasrddevash with 5 % HA (2 nL), water (2 mBCEUSR004/030907

brine (2 nL). Dry the organics over sodium sulfate,

filter, and renove sol vent upder vacuum Chromat ogr aph

t he crude product over silicgﬁbel usi ng et hyl

acet at e/ hexane (10 - 30% to elute. This afford the

S{E{Eté,lij’rg ¥ %3:\19:% ﬁg-&,g‘%ésgﬁ @%?ép&ﬁﬂ?@gg%g%@g Y (c))|—2i,§i,il,5|¥§trahydro-
qu%ﬁgggﬁ%a§§gﬁﬂ};&g;nmgye prepared using the sane

net h descri bed for the (synthesis of
N-(Il-Acetyl-8-chloro-2, 3,4, 5-tetralRydro-| Hbenzo|

b] azepi n-5-yl)-N-(3,5-bisetrifl et hyl - benzyl ) - acet
amde. R2 is varied by re ‘ éiyl chloride wth
the appropriate reagent.
166 | sobutyryl chloride
Propi onyl chloride Pro -carmonyl 521 (MtH) 168

DL- 2- met hyl butyryl DL€2- net WTbutyl -1 - 549 ( MH)

chl ori de carbonyl 169 Isoval eryl chloride
3-nmet hyl butyl -1- 549 (M+H) carbonyl 170 2-ethyl butyryl
2- et Ty holyiba bf 5-$A3etyIMBES-bishtifindrdmetyi-beanryl)-alviho]-8-chloro-

cl opr necar honyl .53 MtH).. chl ori de
2%%@8%%9- e%@%ﬁ%Plaezg-C&Pe%wﬂﬁﬁgg&‘ﬂ&ﬁ@r (753§, 14.0 mmol)
in(dY¥ti®romethane (100 mL) add a solution of trifluoroacetic acid (50 mL) in

dichloromethane (50 mL). After stirring at room temperature for 1h, neutralize the

| cdrbonyl 535 (M+H) 167

reaction with concentrated sodium bicarbonate. Separate the organic phase and wash with
water (100 mL) and brine (100 mL). Dry the organics over sodium sulfate, filter, and
remove solvent under vacuum. Crystallize the compound from dichloromethane/hexane.
This provides the title compound (5.3 g, 81 %) as a colorless solid: MS (ES+): 465
(M+H).

Step 2. Preparation 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid cyclopentyl ester.

Add phosgene (0.5 mmol) to a solution of cyclopentanol (0.5 mmol) in DCM (1
mL) at 0 °C under nitrogen. To this cooled solution add diisopropyl ethylamine (0.5
mmol) dropwise. After stirring for 1h with cooling, warm the mixture to room

temperature and add N-(3,5-Bis-trifluoromethyl-benzyl)-N-(8-chloro-2,3,4,5-tetrahydro-



chl ori de Cycl opent anecarbonyl 173 Cycl ohexanecar bonyl

Cycl ohexanecar bonyl 575 (M+H) chloride 174 Benzoyl
wa@kiosnsdes Benzoyl 569 (MH) 175 Met hoxyacetyl PCT/US2004/030907

Met hoxyacetyl 537 (M+H) chloride 176

3, 3-di net hyl acryl oyl , -dinethylacryloyl- 547 (MH)

chl oride -carbonyl 177 2- Furb‘ﬁf chl ori de

Fur an- 2- car bonyl 559 (M+H)-149- Exanple 178 Synthesis

f
lﬁ -tepeiblazepin-Ssyvlipeeramide (9,87 end hynmelbinAdichloromethape §0.6 ml) and
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to a tol uene sol ution of
- ROY3 1 BelBles Tfhrls #ffards dnnélttlhybmengd 0-06 g, 95 %) as an oil which

chloro-2,.3. 4, benzo[ b] azepi n-5-yl
Crygtgﬁ EANLT) Sﬁ?dg@ d\iskgél)n‘ﬁz? 1\91 er nit E o]gen. IOAftery )

stlrrlng at room tenperature for 1Fh, renove sol vent
under vacuum Chromat ogragh the cruge product over
silica gel using ethyl /éLg : iiaaﬁé (10- 30% to
elute. This provides the I oAfpound (0.55 g, 96 %
as an oil which solidifi
527 (MrH). Step 2. Pre
5-[ Acetyl - (3, 5-bi s-tr§%I dor
| oro- 2,3 A5-tetrahydro-b
aci d i sopropyl am de.
Additional compounds (examples 149 - 164) were prepared using the

t hyl - benzyl ) - am no] - 8-ch
;:Lb] azepi ne- -carboxylic

methodology described in step 2 (Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-
benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid

cyclopentyl ester) above. Rl is varied by replacing cyclopentanol with the appropriate

reagent.

Example # Reagent R1 MS (ES+)
149 cyclobutanol cyclobutyloxy 563 (M+H)
150 Cyclohexanol Cyclohexyloxy 591 M+H)
151 3-pentanol pentyloxy 579 (M+H)
152 2,4-dimethyl-3-pentanol 2,4-dimethyl-3- 607 (M+H)

pentyloxy
153 1,3-difluoro-2-butanol | 1,3-difluoro-2-butyloxy 587 (M+H)
154 3-methyl-2-butanol 3-methyl-2-butyloxy 579 (M+H)
155 2-methyl-3-pentanol 2-methyl-3-pentyloxy 593 (M+H)
156 1,1,1-trifluoro-2- 1,1,1-trifluoro-2- 605 (M+H)
propanol propyloxy
157 2-butanol 2-butyloxy 565 (M+H)
158 3-methylcyclopentanol | 3-methylcyclopentyloxy | 591 (M+H)




Add i sopropyl amne (0.3 mmol) to a dichl oronet hane
sol ution of 5-[Acetyl-(3,5-

whe®snsi7dé uor onet hyl - benzyl ) - am no] - 8- chl or o- 2PGr/ASHO4/@30907
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Add acetyl chloride (0.3 mmol) followed by dimethylaminopyridine (cat.) and

pyridine (0.3 mmol) to a solution of N-(3,5-Bis-trifluoromethyl-benzyl)-N-(8-chloro-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.05 g, 0.11 mmol) in
dichloromethane (1 ml). After stirring for 14-16 h dilute with dichloromethane (2 mL)
and wash with 5 % HCI (2 mL), water (2 mL) and brine (2 mL). Dry the organics over
sodium sulfate, filter, and remove solvent under vacuum. Chromatograph the crude
product over silica gel using ethyl acetate/hexane (10 — 30%) to elute. This afford the title
compound (0.04 g, 89%) as a colorless solid: MS (ES+): 507 (M+H).



bi carbonate (33 mmol) and stir for 2 h. Quench the

reaction with concentrated sodi um netabisulfite (100
wonkgs/oBepar at e t he organi cs, wash with brine (BOr/us004/030907

and dry over sodium sul fate. Chromatograph the crude

product over silica gel usinggfthyl acet at e/ hexane (2

- 259% to elute. This provid&€®the title conpound (5.8

g, 68 %9 as a tan oil: HNWR (CDA , 400 MHz) 3.85
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and ddﬂmmealwmnpoenwbxm@l@a@ { 50 wier9 prapaicdvating the same
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tan oil: M5 (ES+): 192 (MtH). Step 3. Preparation of
2-i0do-4-nethyl -5-trifluoronethoxyanaline. Add iodine

wﬂhmnhﬂo#ide Reagerg, 7.8 ol Ran di chl or omet haneM§1BS+)
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tthe crude matieri al 5 g) crystalliZes upon standing.
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g O 2 ethylbutyryl 2-ethylbutyl-1- 563 (M+H)
chloride carbonyl
171 Cyclopropanecarbonyl 533 (M+H)
chloride Cyclopropanecarbonyl
172 Cyclopentanecarbonyl 561 (M+H)
chloride - Cyclopentanecarbonyl
173 Cyclohexanecarbonyl | Cyclohexanecarbonyl 575 (M+H)
chloride
174 Benzoyl chloride Benzoyl 569 (M+H)
175 Methoxyacetyl Methoxyacetyl 537 (M+H)
chloride
176 3,3-dimethylacryloyl | 3,3-dimethylacryloyl- 547 (M+H)
chloride 1-carbonyl
177 2-Furoyl chloride Furan-2-carbonyl 559 (M+H)




NVR (CDC , 400 MHz) 2.15 (s, 3H), 4.10 (bs, 2H), 6.61
(m IH, 7.51 (s, IH).-152- Step 4. Preparation of
WQ@20851081096- et hyl - 4-tri fl uor onet hoxy- benzoi ¢ apCTUS2004/030907
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70 C understradadhmbenzoligadegmef locarioxylih acidasoprdpeylanidet i on
to roomtenperature. Dilute the reaction with ethyl
acetate (300 nL), wash with water 4100 nm.) foll owed
by brine. Dry the organicsyov dirum sul f at e,
filter, and renove sol ven cuum This provides
the title conpound (1.34 & =% an oil: M5 (ES+):
1 F
2-[tert-But oxycar bonyla{3¥nekhoxycar bonyl - propyl ) -am n
0] - 5- net hyl - 4- trlfluoroneghbxy benzoi c acid net hyl
ester. Add net hyl
2- Am no- 5- net hyl - 4- trlfluoroﬁglhoxy benzoic acid
nmet hyl ester (1.3 g, 5.2 mml) in dichl oronethane (10
m.) to a solution of di-tert-butyl dicarbonate (21
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e’t’fﬁz‘ldﬁﬁhe fr.i Eﬂrﬁ&ww%ﬁkhews RENZA GorPér N-(BBIBW kri@Sdr6ethyl-

bi s-Boc), over silica gel using ethyl acetate/hexane
benzyd)-Nt(&-chier 2134, Frearahydigr Bitibenzaielerepie S(yABacstamide (G- Heg, 1.1

B me A¢t rr|n
P EPera LU Ak Syt oo e PRuClor o pmvecsshrepppncer
vhtaaxﬂ.bcn@hatog&mﬂhat:mdé Ipﬁodor:tg@rer §1$lcﬁg(d umg Rethall tadsbtaw/he;tane (10~
50 nL% fal l.owed, by brin 2 or gani
3@%60 slytsi L]Fhl%mowsi@éthemtletcefnpoam Or%%\?é ‘%bwarﬂﬂ Whigolidifies
upon standing: MS (ES+): 527 (M+H).

Step 2. Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-
2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid isopropylamide.

Add isopropyl amine (0.3 mmol) to a dichloromethane solution of 5-[Acetyl-(3,5-
bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-benzo[b]azepine-1-
carbonyl chloride (0.050 g, 0.11 mmol) at room temperature under nitrogen. After
stirring for 1 h remove solvent under vacuum and chromatograph the crude product over
silica gel using ethyl acetate/hexane (30 — 40%) to elute. This provides the title
compound (0.052 g, 87%) as a colorless solid: MS (ES+): 550 (M+H).
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Synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-7-methyl-8-
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trifluoromethoxy-2,3.4,5-tetrahydro-benzo[b]azepine- 1-carboxylic acid cyclopentyl ester



reaction with 5 N NaCH. Extract the organics with

ethyl acetate (200 nL) and wash the organic with brine
w@ 1®68/08r17% Renove sol vent under vacuum and PCT/US2004/030907

chr omat ograph the crude product over silica gel using

et hyl acetate/hexane (5 - 20 ) to elute. This provides

the title conpound (0.28 g, “4AbH as an oil that

crystallizes upon standing: HNWR (CDO , 400 MHz) d

2.11-2.18 (m 2.81 (t, J =6.8 Hz, 2H), 3.24 (t,
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lﬁh)’“?fj <1°2m-2%9'£$ hale, (5 nm.) and brine (5 n). Dry the
organi cs over sodiumsulfate, filter, and renove
sol vent under-154- vacuum To this residue, add
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um's concent e under vacuum
cHiomatograph the crude product over 51hca gel using ethyl acetate/hexane (5 - 20%) to

elute. This provides the title compound (1.5 g, 79 %) as a tan oil: MS (ES+): 192 (M+H).

Step 3. Preparation of 2-iodo-4-methyl-5-trifluoromethoxyanaline.

Add iodine monochloride (1.3 g, 7.8 mmol) in dichloromethane (10 mL) to a
dichloromethane (40 mL) solution of 4-methyl-3-trifluoromethoxyanaline (1.5 g, 7.8
mmol) at room temperature under nitrogen. To this add methanol (10 mL) followed by
sodium bicarbonate (8.0 mmol) and stir for 2 h. Quench the reaction with concentrated
sodium metabisulfite (100 mL). Separate the organics, wash with brine (50 mL), dry over
sodium sulfate, and filter. Remove solvent under vacuum and the crude material (2.5 g)
crystallizes upon standing. The title compound is used without further purification: H

NMR (CDCls, 400 MHz) § 2.15 (s, 3H), 4.10 (bs, 2H), 6.61 (m, 1H), 7.51 (s, 1H).



This residue in dichloronmethane (5 nL), add acetyl

chloride (2.3 mmol) followed by pyridine (2.3 muol).
wabdos03mdé rring for 0.5 h dilute with di chl or or&t/isave4/030907

(5 nm), wash with 5 %HA (5 nL), water (5 ni) and

brine (5 nmL). Dry the organi cg over sodi um sul fate and

concentrate under vacuum Chrlgfmt ograph the crude

product over silica gel using ethyl acet at e/ hexane (10

- 3 t | ut Thi d h t
0 S A b B S o

\YS
(5)- ( 9- Acet yl d‘%%@%}}o?l??@?%ﬂ%@ n@l %silﬁ%ﬁgﬁz&tor{dgr(no 92]g

rﬁm@l)dpcﬁthsmmcz&b@n& @34 mrnol) and triethyl amine (1.1 mL, 7.8 mmol) to a

SQ tliogl?rgg—lad? érl{lec“&ﬂ% rﬁg,é,{ %{yggg% %}fé]i ene- ﬁ .car bo

dméthbishifoiae (3 aKpakd Iﬁet&a&lt(ﬁs mbydJrsmgla,b%ﬂdbmsﬁca'ébcﬂleﬂsnoxlde
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dcbugte- (800 mL), wash w1th water (3x100 mL) followed by brme Dry the organics over
trjflu hox -2,3,4,5-tetr dr o- benzo azepi ne-| -
edgy aiteg%ifET d mqyﬁéﬁvyvt @F%Yacug@eﬁii %JOVI% the title
Shfobhd @l Mé%&%?asdérfélpom deeny.alsh.(®4g4i)oxol - 5-yl am ne

in step 3 and repl aci ng phosgene/ cycl opropanol with
di -t-butyl dicarbonate in step 7.-155- Step 2.

oy By BfpR §L7 eg Ry arisapoasCangboR PR Py g
HéhPl-AEaEd Rl ek pbedzbicidrn@ethycatdroxyl i ¢ acid
tert-butyl ester Add a solution of

2, 2- B4 ethyl 5 enigoe, medybd 1l yorppathexy-benzgicacid methyhester (1.3
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vacuum and
methyl-4-trifluoromethoxy-benzoic acid methyl ester (bis-Boc), over silica gel using ethyl

acetate/hexane to elute. Add 1 % TFA in dichloromethane (40 mL) to the bis-Boc
intermediate. After stirring at room temperature for 0.5 h, quench the reaction with
sodium bicarbonate. Separate the organics and wash with water (50 mL) followed by
brine (50 mL). Dry the organics over sodium sulfate, filter, and remove solvent under
vacuum. This provides 2-(tert-butoxycarbonylamino)-5-methyl-4-trifluoromethoxy-
benzoic acid methyl ester (1.4 g) as a colorless solid.

Add methyl 4-bromobutyrate (1.1 g, 6.0 mmol) and cesium carbonate (3.9 g, 12.0
mmol) to a DMF solution of 2-(tert-butoxycarbonylamino)-5-methyl-4-trifluoromethoxy-
benzoic acid methyl ester (1.4 g, 4.0 mmol) under nitrogen. After stirring at 60 °C for 5
hours, the reaction mixture is cooled to room temperature and diluted with ethyl acetate
(150 mL). Wash the organics with water (2x150 mL) followed by brine (100 mL), dry
over sodium sulfate, and filter. Remove the solvent under vacuum and chromatograph the

crude product over silica gel using ethyl acetate/hexane (5 — 30 %) to elute. This provides



chr omat ogr aph usi ng ethyl acetate/hexane (2 - 35 ) to

elute. This gives the title conpound as a colorl ess
waelosd377%t ep 3. Preparation of PCT/US2004/030907

(S)-9- Am no-2, 2-di fluoro-6, 7, 8, 9-tetrahydro-|, 3-di oxa-

5- azacyclohepta[ f]indene- 5- carboxyllc acid tert but yl

ester To a solution of ( -153-
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a col.orless oil epar at i on
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|n ene-5-carb I C acl tertbutyl ester.
agd |ddmeomth)¢oncentrated HCI (15 mL) and water (10 mL). Heat the rmxture at 100 °C

t.rahyd |
18 Shepafiedodn Y pioi WhUShauingin 8 et asdis Rk O
r&&eti6h with- SNINEDH. Extrddcthe(ctBarids) witlrektlyl acetate (200 mL) and wash the
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the title compound (0.28 g, 44%) as an oil that crystallizes upon standing: H NMR
(CDCl3, 400 MHz) 8 2.11-2.18 (m, 5H), 2.81 (t, J = 6.8 Hz, 2H), 3.24 (t, J = 6.8 Hz, 2H),
6.61 (m, 1H), 7.59 (s, 1H). MS (ES+): 260 (M+H).

Step 7. Preparation of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-
trifluoromethoxy-2,3,4,5-tetrahydro-benzo[blazepine- 1-carboxylic acid cyclopentyl ester.
Add phosgene (1.5 mmol, 1.93 M solution in toluene) to a solution of
cyclopentanol (0.17 g, 1.9 mmol) in DCM (3 mL) at 0 °C under nitrogen. To this cooled
solution add diisopropyl ethylamine (0.26 mL, 1.5 mmol) dropwise. After stirring for 1h
with cooling, warm the mixture to room temperature and add 7-Methyl-8-
trifluoromethoxy-1,2,3,4-tetrahydro-benzo[b]azepin-5-one (0.10 g, 0.38 mmol) in
dichloromethane (2 mL). After stirring for 1 h at room temperature, dilute with
dichloromethane (5 mL) and wash with 5 % HCI (5 mL) followed by water (5 mL) and

brine (5 mL). Dry the organics over sodium sulfate, filter, and remove solvent under



quench with concentrated sodi um carbonate (50 ni).
Separate the organics, dry over sodium sul fate, and
WO 20060877301 vent under vacuum Chromat ogr aph usPEmUS100y030907
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Exanpl e 129 on a Chiral pak AD (4.6x250nm), flow rate
| mL/ mn, solvents: 5% pr%ﬁiﬁé %Si n hexane

Synthesis of (5)-9-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,2-difluoro-6,7,8,9-
tetrahydro-1,3-dioxa-5-aza-cyclohepta[f]lindene-5-carboxylic acid tert-butyl ester.
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Step 1. Preparation of 2,2-Difluoro-9-0x0-6,7,8,9-tetrahydro-1,3-dioxa-5-aza-
cyclohepta[f]indene-5-carboxylic acid tert-butyl ester.

The title compound was prepared using procedures analogous to Example 182
(Synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-
trifluoromethoxy-2,3,4,5-tetrahydro-benzo[b]azepine-1-carboxylic acid cyclopentyl ester,

steps 3 — 7), starting with 2,2-difluoro-benzo[1,3]dioxol-5-ylamine in step 3 and replacing

phosgene/cyclopropanol with di-t-butyl dicarbonate in step 7.



0.05% TFA, R= 13.8 mn, wavel ength: 215.16. EE >90%

M5 (ESt+): 557 (M+H). Exanple 188 Synthesis of (+/-)
W®2(4080&1794 - ( 3, 5- bi s-trifl uoronet hyl - benzyl) - anmPEDS2004/030907

i f1 uoronet hyl -

2,3,4,5-tetrahydro-benzol b] azﬁgl ne-1|-carboxylic acid

|sopropyl ester.-158- Step . eparation of

N- (2-Brono-4-trifluoronethyl -phenyl)-4-net hyl benzenesu

| f onam de.

luti f
ST FERESARGHRE A2 HIPICt ey £ HOgetrabadis- hrnignar gz
ogmhgdtﬂm&e ga%ﬁ&gnéaag (‘gl!r?bﬁt?l agged

uenesu [ ori 1978 g, 104.1 mmol) in
por t iAxdvsa MOrﬁ)frﬁ hﬁutélmro@mmhé 8reetralhydngr 1 (H-dibya-6-aza-

cPrBbEns S i 1 BRELE T  FwBSH i TR0 n). o o

®0let ¢- 7'85)0)\@@1“@&1 ¥ BéraM@hRthyl 22fdd2.6 mhig) & (le -2 Sethyl-CBS-

di ssol ved i n dichl oronet hane (200 m) and the

oxazahordlidinesd13ummeh in S H@As Wi Afterwarming sfowly166°Gfor 1 h,
B ok B0 ] A KSRl o RS RLIRL A8,

cardndiegrugitlusig el agutaferiexafk (2 NBS €9 to Elukd. eFtasigiwbd the tltle
hot to reane |nsolubles and the filtered solids
cREpRBe 5 2 ¢PlesesasRlid- (250 m ). After concentration of

the filtrate, the resulting solid is suspended in
met hanol (500 m), treated with (2.0 g, 14.4 mmol),
Sierel3 .t Rrepaiasion o&(S)-9-Aminor 28-diffuaro6ii. 8 Bripteahytioor b3fdigxadbaza-

r flltrat ensi on, the
Frppeufinpe g elbfulf it AR O (150 ), and
t he fTd 4 §diteon & (RPDEEDIfTREEI-hiyBrogy 6678 b&e&aﬁyhﬁ) 1,3-dioxa-5-aza-
ound as a foam Mass spectrum (ES+): 394 )
cggl@ epalfimdegendaaraxyb¢ acid tert-butyl ester (1.9 mmol) in Toluene, add DPPA

é S(rgﬁ’lhg %ﬂ&ﬁﬁﬂ?kﬂe ﬂﬂéﬁl?”l\ﬂ&) heﬁtl{l%{hfele&[quElt 6c RF1E 8! emove

sol ut
sbllv(eﬁr Brdenmodumranﬂlchmnmmgrhph thp veeenyhediate nsnglgthpl@mzmmﬂwxane 5 -

2050 a9t Thiscudliogs QAT e dugror & Dbt dioxa-s-
ﬁ@c&&%éﬂ)‘fﬁ[ﬂ)nd@ﬁ@tj%ﬁﬁ)o@ﬂ@aﬂtertoo@ylrérs‘lé} As 2B8lodest oil. To a solution
of (§)-9-Azido-2,2-difluoro-6,7,8,9-tetrahydro-1,3-dioxa-5-aza-cyclohepta[f]indene-5-
carboxylic acid tert-butyl ester (1.8 mmol) in methanol (20 mL) add a catalytic amount of
Pd/C after purging the solution with nitrogen. Place a balloon of hydrogen on the reaction
and purge the solution several times. After stirring for 1h, purge the solution with
nitrogen then filter through celite. Collect the filtrate and remove solvent under vacuum

to provide the title compound as a colorless oil.

Step 4. Preparation of (S)-9-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,2-
difluoro-6,7,8,9-tetrahydro-1,3-dioxa-5-aza-cyclohepta[f]indene-5-carboxylic acid tert-
butyl ester.

To a solution of (§)-9-Amino-2,2-difluoro-6,7,8,9-tetrahydro-1,3-dioxa-5-aza-
cyclohepta[f]indene-5-carboxylic acid tert-butyl ester (1.8 mmol) in DCE (20 mL), add
3,5-bis(trifluoromethyl)benzylaldehyde (2.8 mmol), acetic acid (cat.), and Sodium
triacetoxyborohydride (5.7 mmol). After stirring for 14 h, dilute with DCM (100 mL) and



Bi s(di phenyl phosphi no) ferrocene (416 ng, 0.75 mol).

The m xture is heated at 80 C for 24 hours under an
wa@rowsspites e of carbon nonoxi de (100 psi). Aft ePCT/US10041030907

to roomtenperature the mxture is partially

concentrated in vacuo to reane CH3COH. The residua

mxture is cooled to 0 C and!fluted with water (120

m) and N HC (300 m), then extracted with ethyl

ace (3 x The conbj ned et acet

Gich 3 %§°§Ff‘é“%&‘§1t§89m\m EDUMRECO0 i §2¥aras€. iy Crgauics, dry over

SM%M@%@ rtRo@sddnt uﬂ—&é? ?édurd SCRildaPebhikin dihi2

gel colum chromat ogra uent, 15 % et hyl etdte
a¢etatérbsocme §J —26 %) mweIUteh a" htsmrb\edezsdﬁbaﬂ&,d %ls—tlaﬂumomethyl-

lid.. t -): .37 Th |
o lsaiin Sa R A Py ol hemiEl
ﬂm&ﬁ@dwaﬂﬁ)xsi&s&nd t&dbutw dster AP hioil. MSYESS): 368 (MIH). To a solution

| acin Tol uene- 4-sul f onyl am no) - benzoi ¢ aci d
f—,@{))ﬁy@ Segtsetrl wpronethyl-benzylamino)-2,2-difluoro-6,7,8,9-tetrahydro-1,3-dioxa-

5%z£ g%lb%fé@?ﬂ{ﬂ ?hé 9%&%@?%&?@%@%*&%&@?%%@? rrﬁ?’él@[ (5 mL),

achﬁyrﬁ]m’I d‘leﬁﬂ ramof) apd/aedtyl chloride (1.06 mmol). After stirring for 1.5 h

S5-bis-trifluoronethyl -benzyl)-am - br
e&;&ye:ﬁso egt Lglder vacuum and ¢ romatographyusmg etﬁyl acetate/hex%ne (5-25%)

td aakamﬁrp}o%hhmg 4ak lemﬁeﬁidrh% -d fol@l RWES-S: 669 Q1-H).
i sopropyl ester. NThe titled conpound rmay be pr epar ed

follow ng the procedures described for the synthesis
of 1

(+/-)-5-[Acetyl - (3, 5- bi s FARREIBS et hyl - benzy! ) - ani no
(R)-6-[AlcegI-3, S-biEtiflbromethyl-benzyl)-amino)-2,3,6,7,8,9-hexahydro-1H-10-aza-
2,3,4,5- tetrah dr o- benzo[b azepi ne- | -carboxylic acid

i sopr opy! eP‘é[@é ne- hpcarbpraphis agidasopseryl €¥pY aci ng
3-fluor 0-4- nmet hyl phanyl agi ne with 4-nethylaniline and
al so repl aci ng net hyl 4- ronDbutyrate wi th met hyl
5-bronoval erate. The r Fup anal ogously
or by nethods known to one==of S n the art to
afford the title conpoynd. (H 609( Mt+) .

The title compound is obtained by chiral resolution of Example 129 on a
Chiralpak AD (4.6x250mm), flow rate 1mL/min, solvents: 5% propan-2-ol in hexane
0.05% TFA, R= 12.1 min, wavelength: 215.16. EE >95%. MS (ES+): 557 (M+H).



Exanpl e 190 Synthesis of (+/-)
5-1(3,5-Bis-trifluoronethyl-benzyl)-nmethanesul fonyl -

WO pwpA2778 4, 5- tetrahydro-benzo[ b] azepi ne- | - cap@DX§1004£030907
acid isopropyl ester. The titled conpound was prepared
foll owi ng the procedures desqrﬁbed in Exanple 1 for
the synthesis of
5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no] -2, 3,

4,5- tetrahydro-benzo[ b] azepi ne-1-carboxylic acid

|sopropyl ester in step 8, by replacing acetic

anhydride with nethanesult&auil@twprlde NB (ESH):

553( M+) . - 160- Exanple 191 Synthe5|s % %

B [écqgvls(fitf'rblﬁtre@r%%@qhyl b%@ﬁamn%%ﬁ (:%P-heradydros | H-10-aza-
fonyl)-2,3,

tetr ahydr 0- I%izl-él %}f]ojl%eél gpl Onca Ony]IC gcclgtlsgﬁlro&)gl. eleerF Step

1. Preparation of (+/ -

| - (Tol uene-4-sul fonyl) -1 J@, 3, 4-t et rahydrg- benzo[ b] azep

in-5- one. To a sol uti Oty
|, 2,3,4-Tetrahydro- benzo[ b] &zepi .
nnDI) in pyridine (2 \J adeded ol uenesul f onyl
chloride (650 ng, 3. : the m xture is heated
at 50 C for 1 hour. acti o mexture i s poured

into NHCO (100 m) h~Extxactled with ethyl acetate

(3x20 m ). The conb d orgdni c extracts are washed

with brine, dried and ongeZ%fatedto a solid. The

solid is purified by legiiNhel col um chr ofmat ogr aphy
d

e (500 ng, 3.1

(eluent, 30 %ethyl acetdte in hexanes) to give the
title conpound as a sol4i4d. ss spectrum (ES+): 316
(MtH). Step 2. Preparation of (+/-)
(3,5-Bis-trifluoronethyl-benzyl)-[I-(tol uene-4-sulfony
|') - 2T #klebedngionad kdsbvaindd BestiR] bsoazep bNERariplE 1a9ona.

A m xture of

?hi(WPé4&X§w%hﬂqw rateyl mL/minesol vamsd P & eRdbE 9] dtyane
6.05% TFA, Re= 13.8 min, wavelength: 215.16. EE >90%. MS (ES+): 557 (M+H).

Example 188
Synthesis of (+/-) 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-trifluoromethyl-

2,3,4,5-tetrahydro-benzo[b]azepine- 1-carboxylic acid isopropyl ester.
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one (500 ng, 1.58 nmol),
3,5-Bis(trifluoronethyl)benzylam ne (423 ng, 1.74
woresp3Aansd titani un(lV)isopropoxide (0.59 nl, HACBUS2004/030907
mmol) in diglyne (2 m) is stirred at roomtenperature
for 22 hours. The mixture isld-luted with nethanol (7
m) and treated with sodi um borohydride (90 ng, 2.37
nmol ), then stirred at roomtenperature for 6 hours.
S®nd. Ricpematien PENt R oag-4ririfiuoapomethplephsayis-Nachyk 15 ni )
b Enshibipslad or 10 m nutes, then fil tered The f| | ter
cake is washed wth 1;1 et hanohd| eth et her.
filtrapsougogpf ﬁtagan%?thﬁowbe@.zotpﬂao 9 e &t%woé)dn pyridine

atWobi t@hﬁéfgtf?@ﬁtaaﬂ@i }f i 8éheSit HonylTé1Roed@b13ad 104.1 mmol) in portlons
anl c S are
ot B BF tehtiGng nih e Sireaiiar g . dSisy Tehfiph & poured
mg@hn woiwater ratxr(30@ by fitpled; {rel thefittered Sol8d Btimghedawth ataeer (250
e . .
IS Ay S0 iy
washed with 118 HECIEP &-15pinpl).uwaterr@ txhdf0-masrinied)(Nre§ O4), and concentrated
tola {o}fh@l 'Plﬁé‘&)lﬁi is suspended in ethémol (7(|)_(|)_ 1611) and heated at reﬂux for 10 minutes,
flﬁ%ﬁ%?ﬁ%&é)hotﬁ& rgmg&q: %S%)lgﬁleé,farno 41}6 1teerQ oo[lld]s wasflljedn with eth]anoai (250
ml)3, A_}fteﬁlcSnéefntrﬁhd)kaDlﬂgflﬂt)fa}tel_tngm&ydll%mé bol{d i® |su@ﬁﬁde@ ifi trhetigrmpl (500
e ani ne
) s vty Ko GO 4 By BRGEHTs Saed aphn’
tedipelrdtoe Goetthiznves. (Alftes flﬂﬂe)tloatof theowspeasioe the tiltercdsohd theashed
wztggﬁétﬁan%[] BEhi geanﬁQhegﬁltme i %oﬂceHﬁ‘BEa to/§ide QR a:%ﬁltpound as a

ition over m nut es e mxture 1S stirre
- faagb Messripestany (BS o394 OMidur s. The mixture is treated
vvith N aqueous NaOH (4 m ) and stirred for 10 m nutes,

Stbepiphitaotd Lhoetah b B B BTED A28 i
methyl em¢rcentrated to a solid. Purification by silica

gel Telaysnitich bﬁNa(tzquroﬁwnzy nﬁmdmﬂethylsﬁqe?@gtzzhmbthgpet at e
i n hexanes) gives the ti ound as a solid

PenpeealnaEdt 1 05t steng) ESABFE 1% aphDMSG 67mi 1s added
“ yégf%‘lﬂs GPrl Ute SRR inliBURDYTY 2598t (P UBR: Ammalt gy L1
Bﬁstlghé’rbyidph%sphmo)ferrocene (416 mg, 0.75 mmol). The mixture is heated at 80° C
for 24 hours under an atmosphere of carbon monoxide (100 psi). After cooling to room

temperature the mixture is partially concentrated in vacuo to remove CH30H. The

residual mixture is cooled to 0° C and diluted with water (120 ml) and 1IN HCI (300 ml),
then extracted with ethyl acetate (3 x 70 ml). The combined ethyl acetate extracts are

washed with water, brine, dried (NapSOy), and concentrated to an oil. The oil is purified

by silica gel column chromatography (eluent, 15 % ethyl acetate in hexanes) to give the

title compound as a white solid. Mass spectrum (ES-): 372 (M-H).

The titled compound was subsequently prepared following the procedures
described in Example 1, Steps 2-8, by replacing 2-(Toluene-4-sulfonylamino)-benzoic
acid methyl ester with 2-(Toluene-4-sulfonylamino)-5-trifluoromethyl-benzoic acid
methyl ester. MS (ES+): 585 (M+H).



t et rahydro-1 H benzo[ b] azepi n-5-yl]-carbam c acid
nmet hyl ester. The titled conpound was prepared

wo edos508d706) t he procedures described for the preQBRUSI000080907
of (+/-)
N-(3,5-Bis-trifluoromethyl-bed®yl)-N-[1-(toluene-4-sul
fonyl) -
2,3,4,5-tetrahydro-1 H benzo[ b] azepi n-5-yl ] - acet am de
(exanpl e 191, step 3) by repl aci ng aceti c anhydri de
wi th et hyl chl or of of mat e. ﬁ 601( M+ H).-162-
Exanpl e 193 ~/-(B"-Bi s- trlEfoué) thyI benzyO
" Shithedis of @) 6QEcetyh(By-bisttifluoroatttiad-defizy)-dmino]-8-bromo-3,4,5,6-
2,3,4,5-tetrahydro-1//-henzo[ & azepi n-5-yl ] -acet am de
M St ep 1tetrp]a1gbg-r2&{ besgolazocine- l-carboxyllc acid iSopropyl ester.
H3, 5-Bi strifl uoronet hyl -benzyl)-./§-8-chl oro-1 hydrazi
nocar bonyl - F
2,3,4,5-tetrahydro-1 #- benij&] azepin-5-yl)-acetanm de A
m xture of
5-[Acetyl -(3,5-bis-trifludro
| oro-2,3,4,5- tetrahydB
chloride (1.0 mmol, 0.52 drazi ne hydrate
(50.0 mol, 1.56 m_) in M m.) was refluxed at 70
C for 12 h with vigorous sthJrl . The sol vent was
renoved in vacuo and the crudéphoduct was purified by
crystallization using EtQAc. The product was obtai ned
as va]uQ:_\tltéqﬂ Gognpoond n(aEtb@ggs)pareﬂSo](kE@-n‘g thespracgdures a)escrlbed for the

% éls gf E—I/ A?(fe Lﬁqg%ﬁ‘% )fllﬂlboé?l?ytlhyl benzyl)-amino]-6-fluoro-7-methyl-
23,@% téh’aﬁy(ﬂo-lbcnﬁﬁr[lﬁ]ﬁaf@m(r-l -carboxylic acid isopropyl ester (example 125 Steps
4] oxadi azol - )-2,3,4,5-tetrahydro-1//- benzo[fr
§ A&@}ﬂ lﬁpl@mygﬁ B Ay obany ning v Shuiandinegnd aiso replacing
fny 2134 B oalluﬁatu'i)h %%fh%gﬂb ¥letate. The reaction is worked up
21 foro I razi noc ony
&akgopdy beby aie;lnixim khdwr wemreaf ZRillan el art &-afford gdeditirmodpound.

1&%@\% m 73 mg) in MeOH (1 nL) was added et hyl

& (O 41 mol, 45.0 nL) and the reaction
m xture was refluxed for 12 h. After conpletion (by
TLC), the m xture was

benzyl ) -am no] - 8-ch
i ne-1 - carbonyl

Example 190
Synthesis of (+/-) 5-[(3,5-Bis-trifluoromethyl-benzyl)-methanesulfonyl-amino]-2,3,4,5-

tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester.
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The titled compound was prepared following the procedures described in Example
1 for the synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-
tetrahydro-benzo[bJazepine-1-carboxylic acid isopropyl ester in step 8, by replacing acetic

anhydride with methanesulfonyl chloride. MS (ES+): 553(M+).



cooled, diluted with EtOAc (20 nL), washed with water

and brine. The organic |ayer was dried over and
wa@ensesitrs@at ed in vacuo to afford the crude proRPCUDUSES4/030907

viscous oil. Purification by flash silica gel colum

chr omat ogr aphy gave the titli qonpound as col orl ess

foam R 0.40 (EtQAc/ Hexane, 6 viv); Ms (ES+): 599

(NMhb ).-163- Exanple 194

A-(SM-Bis-trifluoronet hyl - benz
-chl oro-1 - CS- phenyl -t . @6%33(5@%|A-y|)

éy&héméoft(&-? b SBCH- Bié Mﬂu@?d?ﬁé?ﬁﬁ]b’éﬁ%@) R=[3= (Ydlﬂlerﬁaﬁhafsnsiﬁ 2,3,4,5-

a solution of yV-(3,5-Bistrifluoronethyl-benzy
’\ (8 chl oro-| Hyt@dalermwéxebm{b]azepm -5-yl]-acetamide.
2,3,4,5-tetrahydro-1//- benzo[Z7]§z%p|n 5-yl)-acetam de
(O 23 mmol, 0.12 g) in CH A (3 mypwas added pyridi ne
(0.5 n) and catal ytic aqyunt o=OMVAP (2 ng). The
reaction m xture was coolgd i
benzoyl chloride (0.34 N 40%6( :
sol ution was warned to nperature and kept at
that tenperature for 12 Af tler fednpl etion, the
reacti on m xture was di (N 'th CHd (20 nm),
washed with water, and brpago The organic | ayer was
dried over filtered, and cghcentrated in vacuo. The
crude product was stirred h Con. at room
tenperature for 12 h. The action m xture was
basified with aqueous extracted with EtOAc (3 x 30
nmL). The conbi ned organic | ayers were washed with
wat er and brine. Renoval of the solvent and

L R AT S >
ohe3 v/v) M5 (ESt+): 610 (M+H ).-164- Exanple 195
N-(3,5-Bis-trifluoraoneth

A- [ 8Ter Shgion.of 4.3, %6&%fa§ydraﬁeﬁ°[%1aaqm 0761500 gy 3.1 mnol) in
p3Adind (Frty i %H&é?ﬂy 1 Rerdebd1tRGNAREA RZBB B> 3 M thmBHEsRITthE Rrixture

is heated at 50° C for 1 hour. The reaction mixture is poured into 1N HCI (100 ml) and

extracted with ethyl acetate (3x20 ml). The combined organic extracts are washed with
brine, dried (Na,;SO,), and concentrated to a solid. The solid is purified by silica gel
column chromatography (eluent, 30 % ethyl acetate in hexanes) to give the title

compound as a solid. Mass spectrum (ES+): 316 (M+H).

Step 2. Preparation of (+/-) (3,5-Bis-triﬂuoromethyl-benzyl)-[1-(toluene—4-sulfonyl)—
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-amine.

A mixture of (+/-) 1-(Toluene-4-sulfonyl)-1,2,3,4-tetrahydro-benzo[b]azepin-5-
one (500 mg, 1.58 mmol), 3,5-Bis(trifluoromethyl)benzylamine (423 mg, 1.74 mmol) and
titanium(IV)isopropoxide (0.59 ml, 1.97 mmol) in diglyme (2 ml) is stirred at room
temperature for 22 hours. The mixture is diluted with methanol (7 ml) and treated with
sodium borohydride (90 mg, 2.37 mmol), then stirred at room temperature for 6 hours.
The mixture is treated with 0.1N aqueous NaOH (15 ml) and stirred for 10 minutes, then
filtered. The filter cake is washed with 1:1 ethanol:diethyl ether. The filtrate is diluted

with water (70 ml) and extracted with ethyl acetate (2x30 ml). The combined organic



The title conpound coul d be prepared as described for
the synthesis of Exanple 194
WO 200303B96- Bi s-trifl uoronet hyl -benzyl) - L"-[ 8- ctDUS2004/¢30907
5- phenyl -[ |, 3, 4] oxadi azol - 2-
yl)-2,3,4,5-tetrahydro- IH-ben%q[]azepln 5-yl]-acetamd
e, using, N (3,5-
Bistrlfluoronethyl benzyl)-yV—(8-chIoro-I-hydraZ|nocar

b | -2, 3, hy - ) -
20 s el PB PR el NapSQORIT S aimterkiogmn il e oil i
ﬁﬁﬁfeﬁ' g sand ghﬁ&ﬂﬁxﬁﬂ)éixx@ﬂlaﬂ%raﬂﬁ&%@ﬂkﬁ 198 ethyl acetate in hexanes) to

Bi s-trifl uoronethyl -bénz

gw@ Bledhlemompbumsamqhw Masﬁ spwraml)ES&) yp43 MsHY, 5-
tetrahydro-1//-benzo[]azepi n-5-yl]-acetam de Step 1.
Preparation of

$ie163 PrEp&AMdrf dfUS-PNEBITYBisheRayiohelin-Beedyl o g1 (toldeneo

T b= pewoer s b 4809, acet ar de.
o : 2B %g@g&gﬂ glf G %(335 BiBuddrdht HOHEEY Y 1 BRRAY Wdsuifonyl)-
1,3 ¢5ateyrdinyaird-/1 H-txanalb] dze piaze pli Jtafrﬁnfyd 1349 o 0&XTi o) bnd pyridine

[, 65 . an In THF
G2 iy amomi e Bl mormetads 8 S B ot i et reis g Bekic
AR HAO. 38 mif, urlem%as VB4 BFopRAke\ddaRioAwILY2 aﬁndt&atrhe mixture is
tenperature for 1 After conpletion, the-165-

ftigeedtat mnmemmraéurwé@r M haurse thwmlhtua @b@at(eé @nthLI)N aqueous NaOH
mg g‘ﬂ drtr ?ir | 4 gs Iﬁ{ luted 1tl§J C(lg) Prﬁzgr{d/\@ glbloromethane

oVer nnva € SO

Qg rmlf) I"ﬂﬁtdrg)a’m@layédlﬁﬂaslfed wifmwater, Qlli’fiaﬂ ()Igiig@pjz)/ aﬁ(ﬂ ooncdgdated to a
the ure conmpound as a colorless f oam
prif M@ieaggy sifica gelyep Wsomsaaphs@ue(nmﬁ % ethyl agstate in
l?elenes% glvleg thterultlfelcgo ngl#lé% sye} sohéin %\/}I/ass sPectr[ugl (Eﬁ ())r 385 (1\?+H)
et hyl -1 H pyrazol -3-yl ) -
2,3,4,5-tetrahydro-1//-benzo[ bl a i n-5-yl]-acetam de.
To a m xture of %‘ZLIP]I f57
Lgstyﬂrh&u}s of (/%) l(3l9/BIswifydromemFVbonzily | Brotiltheuosulfohyd)-08,4,5-
obut yryl
2, 3, 4, 5- tteirahyaed Ha-benzol blaperin-81 YAk egsbainis agid mefhglester-de
(0.13 mmol, 72 ng), hydrazine hydrate (1.3 mmol, 40.0
m.) in NbCH (2 m.) was added (0.5 g) at room
F
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The titled compound was prepared following the procedures described for the
preparation of (+/-) N-(3,5-Bis-trifluoromethyl-benzyl)-N-[1-(toluene-4-sulfonyl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide (example 191, step 3) by replacing
acetic anhydride with methyl chloroformate. MS (ES+): 601(M+ H).



tenperature. The resulting suspension was stirred

vigorously at 70 C for 12 h. After conpletion, the
woreoossEIsas diluted with water (20 nli), and er¢cT/EHS1084030907

with EtQAc (3 X 20 nL). The conbi ned organic | ayers

were washed with water and brjine, dried over and

evaporated to dryness. Fl ash 1% ot ogr aphy

(Et OAc- Hexane as eluent 1:1) afforded the title

conpound as vi scous foam Rf 0.28 (EtOAc-Hexane, 1:1,

v/iv); M5 (ES+): 545 (M+H ). Exanple 197

yV- (3, 5-Bi s-trifl uoronet hffixappiedd3 - L

¢ et aanorb el B St e flory X ko s puagiagol-2-1)

m xture of 2,34,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

7V-(3,5-Bis-trifluoronet hyb—benzyl )-//-[8-chloro-1-(3-

oxobut yryl) - CF

2,3,4,5-tetrahydro-|//-bﬁﬂ¥6 &] a 'n-é-yl]-acetanide

(0.13 mmol, 72 ng), hydr | ard, me By drochl oride (1.3

mol, 90 ng) in MeOH (2 was) added NaOAc (20 ng) at
N

room tenperature. Theg S Efpensi on was stirred
vigorously at 70 C for 12 h.)e\,f’%fter conpl etion, the
m xture was diluted with N(20 nL), extracted with
Et OAc (3 X 20 mL). The conbi\egg organic |ayers were
washed with water and briggy dried over and evaporated
to dryness. Flash chromatography (EtQAc-Hexane as- 166-

FeRidnFrepamfionof §rdeuBiulncremehydiperhid-dschioreclous
QP80 S SRS P skl Yl 8 LERRce 04

N (3, AnBkerd off 5-[ AcatylrB1Skyik-tiifunryinethyl-benzyl)-amino]-8-chloro-2,3,4,5-
2- net -2/ /-te

N-18-ch] oro-| - h razol -5-yl)-2 3, - .
Ry b TlBis or b ke [ muaaty s Bhad ydrazine hycrac
(50.0 mmol, 1.56 mL) in MeOH (5 mL) was refluxed at 70 °C for 12 h with vigorous
stirring. The solvent was removed in vacuo and the crude product was purified by
crystallization using EtOAc. The product was obtained as white solid; R¢0.2 (EtOAc);

MS (ES+): 523 (M+H").

Step 2. Preparation of N-(3,5-Bistrifluoromethyl-benzyl)-N-(8-chloro-1-(5-ethoxy-
[1,3,4]oxadiazol-2-yl)-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide

To a stirring solution of N-(3,5-Bistrifluoromethyl-benzyl)-N-(8-chloro-1-
hydrazinocarbonyl-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.13 mmol, 73
mg) in MeOH (1 mL) was added ethyl chloroformate (0.41 mmol, 45.0 pL) and the
reaction mixture was refluxed for 12 h. After completion (by TLC), the mixture was
cooled, diluted with EtOAc (20 mL), washed with water and brine. The organic layer was
dried over Na;SO4 and concentrated in vacuo to afford the crude product as viscous oil.
Purification by flash silica gel column chromatography gave the title compound as

colorless foam; Ry 0.40 (EtOAc/Hexane, 1:1, v/v); MS (ES+): 599 (M+Na®).



CF, Step 1. Preparation of
LA-(3,5-Bis-trifluoronethyl-benzyl) -

wo 208408 1bor o- | - cyano- 2, 3, 4, 5- PCT/US2004/030907
tetrahydro-1//-benzo[ & azepi n-5-yl)-acetanm de To a
sol ution of
N-(3,5-Bis-trifluoronethyl - béﬁ%yl)-l\h(S chl oro-2, 3, 4,
5- tetrahydro-1//-benzo[]azepin-5-yl)-acetamde (1.0

mmol , 465 ng) in THF (5 ded n-BuLi (1.0
mol, 0.62 nL, 1.6Min Tckg‘a%i‘??e C and stirred for

ZONJ(B B- Blmﬁﬂ@&@memgmb&zm)m-émbmuwpmaﬁyll[r Sﬂ‘](ﬁ&)d%&lhz yl)-

a solution o noge rom de :

THF (1 n). ZT%é,Srtetagwﬂmw1%bxﬂln{é]amn§tyll~a@éﬁmlde
vigorously at that tenperapure for 1 h and slowy

war med to room tenperaturellf or h. Af be% conpl eti on,
the reaction mxture maéﬂ [ t OAc (50 nl),
gani ¢ phase was
separated and dried ove | of the solvent and
purification on flashy AT N ro ogr aphy provi ded
the pure title conpound as colorless foam Rf 0.20
(Et OAc- Hexane, 4:1, v/v); NES+): 490 (MHH ). Step
2. Preparation of =N

AK3, 5-Bi s-trifluoronethyl -bénzyl -N-[8-chloro-1-(l#-tet
razol -

yl)-2,3, 4 5- tetrahydro [/ nzo[ & azepi n-5-yl ] -acet am
I de SO t|o

nS 5 ks Ssqlv i QeI T BBy PoroR- B ShIgre-Ley ano-
l-%rd?&zﬂro@&rbbﬁ}lfzajw @gt)enéﬂybrdo enzRh& ([B?a%ihﬂ-ﬁ%ﬂ)ihéetﬁﬁﬁé msﬂ ﬁlmol

in tol uene was treated wt
@13 BlinfIHiGo @znlpw 12 @esppiding (49 miandeatelGamount of DMAP 2
BT ARG SR A O 7B e 3

rﬁinzst Yo® VRS Tt lrékufith \@btdﬁomta@ rwah%@d fdoomeéfn F@ﬁt&éﬂaﬂu kdpt at that
Et OAC (3 X 25 nL and the conbi ned organic l[ayers were

tomperadrefor A2 hat teran@pbtﬂpméhe Taeli@y gaxiie yisaklatogdesith CH,Cl, (20
L S PR GERGEPLN YRR | o AR LIIPAEL G SRIRGURS siltred.

was ‘purified ogr ap to ar
dndeohdentrated ﬁxnuwuld Tas cﬁﬂb prddasswiditted viHOCon. H,SO, at room

ter%{agg&re ?é}g% The reaction mixture was basified with aqueous NaHCO;, extracted
with EtOAc (3 x 30 mL). The combined organic layers were washed with water and
brine. Removal of the solvent and purification by flash column chromatography gave the
pure compound as a white solid; R¢0.21 (EtOAc-Hexane, 1:3, v/v); MS (ES+): 610

(M+H").



1:1, v/v); M5 (ES+): 533 (MtH ). Step 3. Preparation
of ~-(3,5-Bis-trifluoronethyl-benzyl -
w0 2408408 11ber o- | - (2- net hyl - 2/ - PCT/US2004/030907
tetrazol -5-yl)-2,3,4,5-tetrahydro-1//-benzo[ & azepi n-5
-yl ]-acetam de To a solutlon of -(3,5-Bis-tri fl
uor onet hyl - benzyl - V-[ 8- chl orl8% | -(l -tetrazol -5-
yl)-2,3,4,5-tetrahydro-1//-benzo[ 6] azepi n-5-yl ] -acet am
ide (0.55 mol, 0.29 g) in CH C %5 n.) was added
tri phenyl phosphine (0.55Exa8Ple 514 g) and diethylazo
gvg\ﬁ;gtﬁr:iné(%ﬂozorﬁ&h%ab%ﬂwi} N- ?é)c 01%1-? i‘ﬁiso?r \?\é gzgl]trlaéol -3-yl)
war ned to r @ghd,bdetpadrydtodtid- bbmzo[bezetpln-Af}tl}aacemmpd: etion,
the reaction mxture was @iluted with water (20 niL),
extracted with Et OAC (3 X 5 nL) and t he conbi ned
organic |ayers were washe L erCBad brine. The
organi ¢ phase was drie (hb Cﬁ d|concentrated in
vacuo. The crude conpou ed by flash col um
chr omat ography to affor onpound as
colorless foam R 0.0 , 1.1, viv); M
(ES+): 547 (M+H ). anpl e
L"-(3,5-Bis-trifluoro zyl -
A-[8-chloro-1-(3-nmethyV-[1)\2 Efoxadlazol 5-yl)-
2,3,4,5-tetrahydro-1//- benzoPk>]azep|n 5-yl]-acetam de
- 168-Thottiele cbmpBuepesadd b prephred as described for the synthe51s of Example

S-t Acetyl - CSM- bi s-trifl uorqnet hyl - be
194401V 5. 5-Bis-trifluoromethyl- benzyl)-N—[Sychloro 1- -phenyl [l 3 ,4Joxadiazol-2-

)ﬁ)ﬁ?gggﬁfeﬁﬁéﬁ?—gﬁ%?e&@[ﬂﬂeﬁn@-?ﬂla@&aﬁu&?ﬁQQ&W—(S{S-aC' d

Hist[riﬂoetoyﬂeﬂ(ya‘?—bﬁnbﬂ)sNt(BiChlqn@ﬂ dmétdzyiocmbmlewé,amtmqhy@rm hH-

| or epi ne-| - carbonyl .
v Gp Pt 53Rk oh GeliS e Enb R 1R Miiropropyiamine.
1.Onm, Min MOH) was refluxed at 70 Cfor 6 h with
vigorous stirring. The solvent was renoved in vacuo

and the crude product wasEpample ¥ by crystallization

uﬁ'(@g;]ﬁ%%aor%%?%&%?&ﬁ%—l?@+gﬂm%E—E?-%e‘ﬁ?ylﬂI-)’-\‘B)i/rgﬁ)l-3-yl)-2,3,4,5—

sol

tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

Step 1. Preparation of N-(3,5-Bis-trifluoromethyl-benzyl)-N-[8-chloro-1-(3-oxo-butyryl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide.

To a solution of N-(3,5-Bis-trifluoromethyl-benzyl)-N-(8-chloro-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (1.0 mmol, 465 mg) and DMAP (0.1
mmol, 12 mg) in THF (5 mL) was added diketene (1.1 mmol, 86.0 uL) at 0 °C. The

reaction mixture was stirred vigorously at that temperature for 1 h. After completion, the



(MtH ). Step 2. Preparation of
N-(3,5-Bis-trifluoronethyl-benzyl-//-[8-chloro-I-(3-ne
WO byos437796 PCT/US2004/030907
[1,2,4] oxadi azol -5-yl)-2,3,4,5-tetrahydro-1//-benzo[ &
azepi n-5-yl]-acetam de. Amxt re of _
5-[Acetyl -(3,5-bis-trifl uororﬁ?ghyl - benzyl ) -am no] - 8-ch

| oro-2, 3, 4,5- tetrahydro-benzo[ & azepi ne- I-carboxyl i c

OO T ER A TRECEUHHBROAG (SRm) ViR ubioghergnd bine. The
6(%(;41@?11559 kwad ng;a%& &daedhea\@em@} . REmY 1 40 theJoREANSd
L e (0.2 nmmol, 14 ,

, hydroxyl am ne hydrochl ori ,
mnﬁichtéom«m ﬂawaommthoma@gmpﬁwpmmdd(t@@ purpichmpoing dsarcolorless

PEheBrL Pt ko N oSl MO e s

refluxed for 1 h, cooled to roomtenperature and
§oured into ice water (10 nlL). After the pH of the
e %t Vo Stiisttideaiomethikbegyb dV-B-ehlowr hgd-mathyddH-pyrezol-3-yl)-

283 56%& e Q%ehg%[gkgégia-%z\/}lgage% . The conbi ned

or’gani c yers wer ran he sol vent
evaporai adxture ofaM-(Bgs Bl$aifhiok@nabyipennyg )-NafS-cabbrat IREdotny

e Dha e "@&3% LS R i 2 mo)
}ég‘ HS@}(%Q@ %1340% i (gkﬂf)r | é@rﬁ; nem@qas(bdgﬁgh F“ca‘ %5 g) at room
témb&atliﬁd: OTlee tesutahhanpensidnowyd suirreid wogmoh@ngdmZ’C&pAlEh After
ciogip{lﬁatro)égtrhgfnlulx{urg \?vgsz gl[lute w1tﬁQvart]er5(28 rle) agn%te?(@acted w1th%tOAc 33X
ﬁTIﬁ]ﬁ? etivd c&l%lﬁed)é@aﬂlé ldcykﬂé%é?@%méld VRN Yike? arﬁ‘ﬁBrﬂﬁl d§ed3$\/er

loro- 2,3, 4,5-tetrahydro-benzo[ Z?] azepi ne-| - car boxyl
NSO and dv;appmtexi tnmnesmFl}lslnrgl)romtc(glaprEmc -Hawang as eluent 1:1)

] B2 8 oty 5o §08 ARG Do ot tr W s
msthapasyMaartyl chloride (0.3 mmol, 25.0 nmL). Stirring

was continued at roomtenperature for 12 h. The
reaction m xture was dil uted

Example 197
N-(3,5-Bis-trifluoromethyl-benzyl)-N-[8-chloro-1-(3-methyl-isoxazol-5-yl)-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

To a mixture of N—(3,5-Bis-triﬂuoromethyl—benzyl)-N—[8-chloro—1-(3—ox0—
butyryl)-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide (0.13 mmol, 72 mg),
hydroxylamine hydrochloride (1.3 mmol, 90 mg) in MeOH (2 mL) was added NaOAc
(20 mg) at room temperature. The resulting suspension was stirred vigorously at 70 °C
for 12 h. After completion, the mixture was diluted with water (20 mL), extract;d with
EtOAc (3 X 20 mL). The combined organic layers were washed with water and brine,
dried over Na;SO4 and evaporated to dryness. Flash chromatography (EtOAc-Hexane as



with water (5 nL), and extracted with EtQAc (3 X 10

nm.). The conbi ned organic | ayers were washed with
wowisn3dansd brine. The pure conpound was obt ai nedr/D§2004/030907
flash col um chronmat ography (Et OAc-Hexane 1:1) to

provide the title conpound as a white solid; O0.48

(Et OAc- Hexane, 1:1, v/v): M5 (4#8+): 586 (M+H ).-170-
Exatnpl e 201

VFé’S\ SM-Bis-trifluoronethyl-benzyl-iV-tS-chloro-1-Colu
e 1 slg pEERH the HISCHMMONDE ps viscous foam; R¢0.35 (EtOAc- Hexane 1:1,

@vﬁmﬁmts&wmﬁt shyt- benzo[ f c] azepi n-5-yl ] - acet ar ni de

e ‘conpound” Was prepared by simlar procedure
as described in Exanple 200 (0.1 mmol scal e of
5-[Acety|-(3,5-bis-trif|u 4 benzyl ) - am no] - 8-ch
| oro- 2,3, 4, 5-tetrahydro- ?'(Rﬁ‘b¥§zep| ne-| - carboxylic
agi-@ AR luothgthylibefz wrfmunsro 2-aRiAI-NECef - 4,5-
vvhlge solid; RO. 5)’8 Et%Ac Hexan\gﬁ%lz ,Wl V), §zo€1*-5 y-23,
(ES+): 662 (Mﬁtmhy@d%b@zgﬂﬂazepm -5-yl]- acetarmde
-L*-(3,5-bis-trifluoronet hyl -benzyl) -
N-(l-cycl opentyl -7-nmethyl -|B-trifluoro
2,3,4,5-tetrahydro-1/f-\p
Met hod A: To a solution of

hyl -
“V ] - acet am de

)-N-(7-met hyl -
trlfl uororret hyI 2,3,4, rahyr '1.// benzol[ b] azepl n-
5-yl)-acetam de (0. ‘ fwbg:’ln(z m.) was
added cycl opent ane car boxya£ehyde (0.23 mol, 22 nl),
foll owed by dropw se addit Tid (0.23 mml, 0. 23
nm., Min CHd ). The reacNe m xture was stirred at
room tenperature for h. At conpl etion, the sol vent
was renoved in vacuo. The resulting crude imne was
di ssolved in MeOH (2 nL) and-171- treated with NaBH

f L
B, P RO i S b (i o5
tamdlydm-ila{dleeub[waztplEtSQ&b a¢eBaridé0 nl). The conbi ned
orga (f a 8(?Xt?()rnsotv>€-r(f,S%ss-rt]r%?uovrmoﬁlgth%enzyl) % k Smrodz,?,

Renov
tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (1.0 mmol, 465 mg) in THF (5 mL) was

added n-BuLi (1.0 mmol, 0.62 mL, 1.6 M in THF) at -78 °C and stirred for 20 min. The

above dark brown solution was treated with a solution of cyanogens bromide (2.0 mmol,
0.21 g) in THF (1 mL). The reaction mixture was stirred vigorously at that temperature
for 1 h and slowly warmed to room temperature for 12 h. After completion, the reaction
mixture was diluted with EtOAc (50 mL.), washed with water and brine. The organic
phase was separated and dried over Na,SO,. Removal of the solvent and purification on
flash column chromatography provided the pure title compound as a colorless foam; R¢
0.20 (EtOAc-Hexane, 4:1, v/v); MS (ES+): 490 (M+H").

Step 2. Preparation of N-(3,5-Bis-trifluoromethyl-benzyl-N-[8-chloro-1-(1H-tetrazol-5-
yD-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

A solution of N-(3,5-Bis-trifluoromethyl-benzyl)-N-(8-chloro-1-cyano-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.92 mmol, 0.45 g) in toluene (5§ mL) was

treated with tributyltin azide (1.8 mmol, 0.49 mL) at room temperature. The reaction



the solvent and further purification on flash col um

chr omat ography provided the title conpound as a
woe®snsEIoi | ; R 0.58 (Et OAc- Hexane, 1:1, v/v);P®BUS2004/030907

(ES+): 594 (MtH ) Method B: To a solution of

43,5-Bis-trifluoronethyl - benz [)-./V-(7-methyl -

8-trifluoronethyl-2,3,4,5- t etl ahydro | H benzo[ b] azepi n

-5-yl)-acetarnide (0.15 muol, 80.0 rrg) |n CH d (2 rrL)

was addgﬂpc clegfent ane car poxal dehyde 23 mol

THEfure RABKERUEHT “ftelaﬂ"datl‘&&qaﬁ% &Al) A r&%mP&?BPn tbﬁsm@’“ﬁﬁ)was

r I :
AR Woleh 1 QY ReRLAA Bl ERONC Q28 LY g g Gmbined organic
laysruweerwashed with rvsamr@dd wiindr Thé @Igar(lc @hm:)wasm'ed ONgxdhlspand

tr d trat
Brhaledap Sptiy” GreeriecaTgany becrEttigd By TER SPBFye
- chR®ndtbgra W@W&e&ﬁle‘ébﬁ@)@ﬁ‘rﬁi & dolorRsfcath; R;0.40 (EtOAc-Hexane,
(Et QAc- Hexane, 1:1 vj v); M5 (ESt+): 594 (MFH)

IE;QW; MSES+): 533 M+H).
f5)-2-{5-[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-amn

o] -7-nmet hyl -8-trifluoronethyl -

Ste33 43r5patraicmaifyﬂ(335Mﬂﬂﬁldor(}rﬁﬂﬁﬂi—bbnlzylylt’-r[@-hhb{)kd 1 gg-chenipyl-2H-
opanecar boxyl j c ac MeQ C.The title
RBHb - s e amso-d rbdnar piesBBquY e CRBpisa B) as

descrydeghihiorares, - Romethyl-benzyl-N-[8-chloro-1-(1H-tetrazol-5-
(5)- 11503 BBTS T FTT 1 vor onet AT pansgy §A - cpiorey A tetrazol

WyR.3. A hrtetnalydrg-1H-benzo[b]azepin-3-yl]- acetamide O. 55 mmol 0.29 g) in CH,Cl,

%rlr%f‘)i u%r: ggei%%‘ el%ﬂgp élrsd)% l{egb 5%.’% lg'olll‘*/g') ylazo%?car%oxylate
6|5§ Thibf, by enanel ?g%ygre glffe/ét)o_vu}»ﬁlmrm&tyﬂ @75 410N OFR.) was

adgcptm{do&}/m| to ré&ony fompgcatta fpcd Indfter completion, the reaction mixture
i R SORPABALE LR a5 35 DS comines
organld/Ryers were washed with water and brine. The organic phase was dried (Na,SOy)
and concentrated in vacuo. The crude compound was purified by flash column
chromatography to afford the title compound as colorless foam; R¢0.60 (EtOAc-Hexane,
1:1, v/v); MS (ES+): 547 (M+H").

Example 199
N-(3,5-Bis-trifluoromethyl-benzyl-N-[8-chloro-1-(3-methyl-[1,2,4Joxadiazol-5-yl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

Me)J\N/\Q/CFa
Clm CF;
Q/kN
=



Exanpl e 204
)-5-{5-[Acetyl-(3,5-bis-trifluoronethyl-benzyl)-am noj

WO 20083119 - 8-t ri fl uor onet hyl - PCT/US2004/030907
2,3,4,5-tetrahydro-benzo[ 6] azepi n-1-yl}-3,3-di nethyl-p
entan0|c acid MO C The title gonpound prepared by
simlar procedure (Method B)~ 188- descri bed in Exanpl e
202 for ('A I'l-(S"-bis-trifluoromnethyl-benzy”-

SAt%L? { |PJ %&%Wg %Gﬁ (ggttéﬁ -triflpaeraethylrbepa-aminol$,dere-

I t uor onet hyl -
Zgﬁzxytkgriﬁ%%?%-rge b]%?) iglgtlr f%rﬁg’xﬁ or%nbe?hahlhgiéz 3,4,5-tetrahy

dr o- | 4 mixtyeeroAd- b‘}m;éﬁB;S -tgs- yrif)uoamactaydrmmlbrdnnnd -8-chloro-2,3,4,5-

R G e R T VIR T A—_

rﬁﬁﬁaﬂm(ﬁmgoﬁ\/@ﬂ MJGH) §vadfefluxed at 70 °C for 6 h with vigorous stirring. The
5- [Acet I-(3 -bi s-trifluoronethyl-benzyl)-amno]-2,3,
splventzwas ngmp@ed in vacuo and the crude product was purified by crystalhzatlon using

]ﬁ@tA%hy'Pﬁﬁ pl@é@%%@%}ﬁtaﬁl 26R1ifd%o] id; rObf)Z%tblA% %ggg%ﬂ. 508

I SoOpr opy e conpound ‘can

(Vs#HIQ. pr ocedur es analogous to the synthesis of
5-[Acetyl -(3,5-bis-trifluoronethyl -benzyl)-am no]-8-ch
| oro-2, 3,4, 5-tetrahydrobenzo] b]azepine | - carboxylic

35%&56 Q‘.7Itrg;§atrath}ﬂ1tdf|N 55 Bis-(rRRRthan 14 hzy1s 48 Chidgh-1i(8 Bnethy l-

, 6, 7, Tet r ahydro- napht hal en-2-yl ami ne and |sopropy
[¢ R doxddirzahb])-2.3.3,5- Eﬁahuﬂrelﬂel&n@hbﬂmymsi pif-acetamide.
§135/JI i Z’? E}S&Bi;el ?ft 0§ B({ | ey’ (3! %1ﬂu%%]rrzle\,{thg/l lgenzy amnPoﬁrkt éilloro-2 3,4,5-
gﬁrogbdn@b 3 pine- 15d~dﬂl>ox?yhd €Iy &nﬁd@(l)al' Al ek pdnid] 5951

-amne To a solutio

dfuspthgkl eabagtide dipmptinylagetal {15 mrmir %ﬁ%frﬂwwa@éﬁwd ptigfpéqr-1 h and
e a b Jahol R oRak T Rl amine desipdg (G 3mmol. 14
hg), bdptit Eidé8xenL), o6 2NNHAQH (H12 Iﬁ@lvkc(lﬁtlcm_\)lemdtdded and the mixture
anrsi s{ilrrlél:g Elto r%grent tler%pgr%ture %or ZrH')Then t¥1ee geagttlcinrrglixrt]\gref\yars refluxed for 1 h,
cooled to room temperature and poured into ice water (10 mL). After the pH of the
solution had been adjusted to 7-8 using 1 N NaOH, it was extracted with EtOAc (2 X 20
mL). The combined organic layers were dried over Na;SO, and the solvent evaporated in
vacuo. The pure compound was obtained by flash column chromatography (EtOAc-
Hexane 1:1) to afford the title compound as colorless oil.

R¢0.6 (EtOAc-Hexane, 1:1, v/v); MS (ES+): 547 (M+H").



1 h, quench the reaction wi th sodi um bi carbonate (5
m.) and dilute with DCM (20 nlL). Separate and dry the
we@e@ansdse over sodi um sul fate. Renopve the sol veet/usiwd4/030907
chromat ogr aph the product using ethyl acetate/hexane
(5- 20 %9 to elute. This provides N
(3,5-Bis-trifluoronethyl - benzl)ﬁp) N-(2,2-difluoro-6,7,8
, 9-tetrahydro-5H1, 3-di oxa- 5- azacycl ohept a|
f]|nden 9-yl)- acetanide as an oil. To this crude
intermediate in DCE (di chF¥am@lede) (5 nl), add
I
B R R S b T et SR hocgrbony1-23.4.5

After sti rri ngtetrahydrd- 1i{-behzb i) &zepmeS-yHacetamndeni t h DCM
(20 ni) and quench with cogcentrated sodi um carbonate
(5 nmL). Separate the organ cs dry 0 SOdI um

sul fate, and renove solpga o-

Chr omat ogr aph t he product us ng acet at e/ hexane
(5 - 20% to elute. Th| VI esthetltle compound
as a foam Ms (ESt): H) /- 1CR3 Exanpl e 207

Synt hesi s of

N-(3,5-Bis-trifluor omst hyHNb§nzyI )-N-(5-cydopentyl neth
yl-3,5,6,7,8,9-

hexahydr o- | H 2- oxa- 5- azaOEl%IerlQJhept a[f]inden-9-yl)-acet

am de Stepl. Preparation o
|, 3- Di hydro-i sobenzof ur an- }é‘ ne To a sol ution
8

1, 3- dihd erlBti s et iNEs- t(l lf@qwmptjlylrbﬁnéull)ﬁwm@ Sa%hlaro-

f
433kt Ss D13 5,48 gl 101 Al 50 g
AP lsmL) Adas eddedtpyriding go HanL)30 rovim tenpeuatuteh & he eeactibm mixture

m xture over. i ce and ect the resulting_ preci ate
Wit Qotsrde Q%f:rainfi tregigd Wli%rf@etbi‘f@& {iomyl shiorige (3 Ramely 9% é

I t
Srling Uds SonfisOHSH ol R R ORE 19, A (PG Bkl SwhdWiluted
witto Whter &F i), dnd akiragedawithl BtQAE ¢3 X210hmdl). | 'Dlhdecomblhed/\m'gmlc layers
200 nL)., cool to om erature and neutral.,ze, the
$8 S wie Rt R B, R SsaTi A gy ol Rl rash Soturmn
dikothatb Sraphy (EtORYHexARESY : ﬁ? & prdvifle 2Q0HME-donditiind aY a White solid; Ry

orggani cs over sodium sulfate. .\
48 (EtOAc-Hexane, 1:1, v/v); MS (ES+): 586 (M+H").



Renove solvent to afford the title conpound as a tan
solid. HNW (CDCI3, 400 MHz) d 3.50 (bs, 2H), 5.02

W@ 30054549796 6. 56 (d, J = 2.4 Hz, IH), 6.60 (dd, BCEHUR2044/030907
8.0 Hz, 1 H), 7.01 (d, = 8.0 Hz, H).-175- Step 2.
Preparation of
9-0x0-1, 3,6, 7, 8, 9- hexahydr 0-378xa- 5- aza- cycl ohepta[f]i
ndene-5- carboxylic acid tert-butyl ester The title
conmpound was prepared using procedures anal ogous to
Exanpl e 182 (Synthesi s of EXample 201 :

t5%@g&g?)ﬁl-t'riﬁﬁm%h@ﬂ?}fl-'bEH)JI-WQ [RORbY1-((BRRAY A su RS YIhinbcdFBonyl)-
trifl uor omeliok§-t@rabydrosSt H-benaifldrepibéryloice@ngde pi ne- |

-carboxylic acid cycl opentyl ester, steps 3 - 7),
starting with |, 3-Di hydro;l\sobenzofur -5-ylamne in

step 3 and repl aci ng pihbsgeme/ C ropanol with

di -t-butyl dicarbonate ia.s . ep 3. Preparation
of

N-(3,5-Bis-trifluor - yI?'-:N-(S- cycl opent yl net
hyl -

3,5, 6,7, 8, 9-hexahydro- | H ox@- 5- aza- cycl ohepta[ f]i nde
n-9-yl)-acetani de The t Bt#®=0onpound coul d be prepared
usi ng procedures described\in Exanple 185 (Synthesis
- of
9-[Acetyl-(3,5-bis-trifl t hyl - benzyl ) - am no] - 2, 2-
di fluoro-6,7,8, 9- .
tetrahydro-|, 3-di oxa-5-aza-cycl ohepta[f]i ndene-5-carbo
xyl i d’hgditlg comppunslivgd prepared by sinulaFpenepduse 29described in Example

hesj f o .
DB R oo S0 K SR propat e b gingiFrloro-
203,2.5-telirdHyd - eenG o [b) e Pint dt-¢aabyxytio abltttamide). The title compound was

3- di oxa- 5-aza-.cycl ohe takf] i nden-9-yl)-ani neS) .
og)faéqqdlaﬁgﬂ whitersolid; R¢0.58 (EtOAc-Hexane, 1:1,v/v); MS (ES+): 662 (M+H").

9- Oxo-1, 3,6, 7,8, 9- hexahydr o- 2- oxa- 5- aza-cycl ohepta[ f] i
ndene-5-carboxylic acid tert-butyl ester.-176- W
claim . A conpound of foExamplel2024 ( CHR6);

(S)-N-(3,5-bis-trifluoromethyl-benzyl)-N-(1-cyclopentyl-7-methyl-8-trifluoromethyl-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide

9 CF
Me)\\N 3

Me

F3C N

Method A: To a solution of (§)-N-(3,5-Bis-trifluoromethyl-benzyl)-N-(7-methyl-8-
trifluoromethyl-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl)-acetamide (0.15 mmol, 80.0
mg) in CH,Cl, (2 mL) was added cyclopentane carboxyaldehyde (0.23 mmol, 22 uL),
followed by dropwise addition of TiCl, (0.23 mmol, 0.23 mL, 1M in CH,Cl,). The
reaction mixture was stirred at room temperature for 12 h. After completion, the solvent

was removed in vacuo. The resulting crude imine was dissolved in MeOH (2 mL) and



Y' wherein, 1, 2, or 3; , 1, 2, or 3; pis 1 or 2; ,

1, 2, or 3; Yis a bond, CO or S(O ; whereint is
WwW®200%8/031096 2; RL is selected froma group consiBtT/I§2004/030907

hydroxy, C -C alkyl, aryl, alkenyl, C -C hal oal kyl,

al kyl heterocyclic, cycloal kyl, Q C alkyl cycl oal kyl ;

Q C alkylaryl, heterocyclyl ,'I?a}‘kyl al cohol, @ C al koxy,

aryl oxy, al kenyl - OQC hal oal kyl, -OC -C

t%lpt:% M@}gﬁk@g mm%%%l;@%a C”' 03 tk % %Hr{wg g)rr§| at 0 °C, the reaction

waPdNElea ARy Ghirged MMl C1 6O mE) %Mt!&@&ﬁ w&mb& (3X 1QmL). The
provided that RL is not hydroxy when Y is S(QO CO o

cvmnbmed osganioylayare wiorst Washed withavatierwbrimecdnd dsigd NNefSOO Removal of

GO ALt ppr RSO ARG Sl SHuBtfioaTerRy bk S diy e
mgmlmm »a VIYEHuO ¥i); RIS (EtOAcH@aley) 1:1,al/%e MS (@C%s(lm M+HY

al koxy, C, -C hal oal kyl, CpC al kyl al cohol
R12, NR SO R12, NR COR12, C - CalkleR'RlZ Cc-C

alkyll,glﬁf C Cﬁ% aRo, } )
al kyl'cyc %gl I;I;?I% s%lhﬁeny 1&&‘3%%?@%0?8 tthLb?nZyl)&IU methyl
8air1klgabam}dthyl-2(3j4 GrtedrdtytifmeIlé{ben;;utb]azepmﬁeylpmﬁtemlnkly (@1Yymmol,

is bound only to carbon atons and_ is a

8pr9d@$>e‘ﬁcfé#aqu(?s®fbt%eﬂqefi mlﬂw%@éﬁrbowe@la{@y © Rémynolc22 L),

C C al I C -
AL, S NPT OreFds Tl SR e B g
r&9m ,terﬁi)er@u@ el redddon nfixtute \JJZS7 povdédkinl tEKMRrate AN AMCO; solution and
nitro -C al k Ic;l/cl oal kyl, phenyl, and C -C
ea;rwq:cgwyh CH,Cl, 0 mL). e organic extracts were dried and concentrated.
Flash chromatography on silica gel (EtOAc-Hexane) afforded the title compound as

viscous oil; R¢ 0.58 (EtOAc-Hexane, 1:1, v/v); MS (ES+): 594 (M+H").

Example 203
(S)-2-{5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methyl-8-trifluoromethyl-
2,3,4,5-tetrahydro-benzo[b]azepin-1-ylmethyl } -cyclopropanecarboxylic acid

CF;
Me)&\N
Me
CF;
F3C N
MGOQC

The title compound prepared by similar procedure (Method B) as described in
Example 202 for (S)-N-(3,5-bis-trifluoromethyl-benzyl)-N-(1-cyclopentyl-7-methyl-8-
trifluoromethyl-2,3,4,5-tetrahydro-1H-benzo[b]azepin-5-yl]-acetamide, using, (S)-N-(3,5-
Bis-triﬂuoromethyl-benzyl)-N—(?-methyl-8-trifluoromethlyl-2,3,4,5-tetrahydro—lH-
benzo[b]azepin-5-yl)-acetamide and 2-formyl-cyclopropanecarboxylic acid methyl ester;

R; 0.46 (EtOAc-Hexane, 1:1, v/v); MS (ES+): 639.3 (M+H").



het erocyclyl, C -C cycloal kyl, and C]-C hal oal kyl ; R3
is hydrogen; R4 is a group represented by the fornul a
WO NRsBI09%6 R5 i s sel ected froma group consi stigr/o§2004/030907
hydr ogen, hydroxy, hal ogen, C -C hal oal kyl,
cycl oal kyl, CpC al kyl aryl, CpC alkylheterocycllc

aryl, heterocyclic, cyano, ni t7r7-o -Calkyl, C-C
al kenyl C -C al koxy, aryloxy, -0OC - C al kenyl, -OC -C
hal oal kyl, - C-C alkyINR R8, C -C alkylCOR7, C -C

al kyl 0O R7, C -C al kyl CONBXa@PIe¥dR SO R8, NR SO RS,
ﬁ:)yl CHARS Esii s @8‘”8 Cal k 'B%h%/ b l%mu%]? meﬁ%&g%lﬂu&omethyl

eroc C|IC
al kyl ar38 4;&I=ltetrélydrceh@‘rzotiﬂazelpm &lyklyB,3- dnyxcilhghpdwanoicaaojd
and heterocyclic groups is ptionally substituted by

oxo, al kyl oxy, aryl oxy; wherei p_anyetwo RS groups
may conbine to form an op,wa n Iy stlatuted57
menber carbocyclic or ke S aturated or

unsaturated ring fused w rlngto whi ch t hey
are attached; R6 is i pens Hdhected froma

group consisting of hydrogen, 'CpC al kyl, C -C al kenyl,
hydr oxy, COR7, CpC gb&e acyl oxy, _OC -C al kenyl ,

-OCpC hal oal kyl, C - C al kyl NR R12, C -C cycl oal kyl ,

het erriepilel démp@ﬁl‘{d prepitdd Gyﬁnﬁldﬁpk&mﬁ@ Avieitlod B Iaeﬁf?lbed in

i s independently selected froma group consistin

EpaabRy A% 10GH0- A ks i eramedbiyhenzxi) Nef | ayklpmgatyl- T mggy--
tﬁgﬁélltolenre%r 2 :3‘}1 5: %tﬁé&rﬂfzﬁl %@{Jogy]aﬁylr g: ﬁ?&ée%ﬁé’, u_m&plgf(B,S-Bls-
tﬂﬂkyﬂoﬁmdi}mbhml)—N{m&ﬂl}&JSktyﬂfhetm@W£2| 3,4.5-teipdhydro-1H-

b Besan eI A S A S e Ry 21-PeRab Giah BBy ester Ry

@&k(&ﬂtOA‘éM@éx‘&ﬁé ki, v/\t)ewem@l 6% DIMBHY). group is

optional 'y substituted with 3 groups independently
sel ected from hydroxy,

Example 205
Synthesis of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5,7,8,9,10-
octahydro-naphtho[2,3-b]azepine-1-carboxylic acid isopropyl ester.

The title compound can be prepared using procedures analogous to the synthesis
of 5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[bJazepine- 1-carboxylic acid tert-butyl ester (Example 140), starting with 5,6,7,8-

Tetrahydro-naphthalen-2-ylamine and isopropyl chloroformate.



hal ogen, oxo, C -C alkyl, C-C alkoxy, SORlL , SO NR

R12, C -C al kyl SONR R12, COOR11l, C -C hal oal kyl, and
WOBRORDZ7790r R11 andR12 conbine to form a nitr oBENUS2004/030907

contai ni ng heterocyclic ring having , 1, or 2

addi ti onal heteroatons selectig from oxygen, nitrogen

and sul fur and wherein the il ogen- cont ai ni ng

heterocycle is optionally substituted with oxo, or C

-C al kyl; each R is indep ndent |2¥) selected froma

group conSIStlng of hydr aIkyI al kenyl, C

- C al kyn - C C alkyl, C C hanaIkyI -Oaryl, -OC

Syahesis pﬁéﬂ)@ﬁ -Bis-wpduaspoetiy]-benzyl) {ik cralopent dpethyl-2,2-difluoro-

I | deyl I I 178

al,@ﬂ%}é@&@a%cg% 3 afc?ga._sgzg-l %‘Pﬁéﬁg %I:J%I() w- g

al kylaryl, C -C cycl oal kyl, heterocyclic, aryl, and
Weloalkyl,

CpC aIkyIaryI, wherein eachDaIky

het er ocycl ic or aryl gr oup/»SN onal |y substituted
with 1-3 groups i ndepenq, gcted from hydroxy,
hal ogen, CpC al kyl, j{ei hal oal kyl , and NR
R12, or R and R12 conbi 98 ﬁ. m a nitrogen
cont ai ni ng heterocyclic ri aving 0, , or 2

addi ti onal heteroatons selected from oxygen, nitrogen
and sul fur and wherein the nitrogencontai ni ng
het erocycle is optionally substituted with oxo, or QC

al kylto ﬁ%mtfon@li@) @{Ae%(@(a FSYbMIaﬁﬂl%era%yl Be ?1)%%6!@212-

above; R10 is selected om the group consisting of
diftyaro- 6@ 8 @tqrahydr@r B-diaga-Scaze-qyelohepialflindepe-5a-arboxylic acid tert-

N B S B ST H b i ). At siring o

1&1 ﬁyéncﬁtwﬁaaﬁdny\lvﬂlﬂ yddiuraitayomaei (5 ndaciad eylateomittk PCM (20 mL).
, or heterocyclic graoup is_optionall substltuted
Sﬁp%rﬁtefmé dgt Bi69Eanke Oye @RI Sulks. dreraererthe plvend agd oup

cﬁ%t%%h@%ré@égal k etﬂ%%cet&éﬁﬂg&rgl é ?0 %ﬁ’fe oﬁeé(nlﬂu rovides N-

(&ISI&JXAyr,lﬂlmryIncbhy -b@@)-&i‘ﬂ I@aﬁrylllﬂnoyo Gap@hatabaﬁﬂoé@-dli@bxa—&aza—
c%@%e%tﬁb?xﬁeg%’%éeéml Ctz%ll ié%f.l 16 ¥l|1iS crrl]JIdte mernediate in ISEE
(dichloroethane) (5 mL), add cyclopentylcarbaldehyde (1.3 mmol), acetic acid (cat.), and
sodium triacetoxyborohydride (1.6 mmol). After stirring for 14 h, dilute the reaction with
DCM (20 mL) and quench with concentrated sodium carbonate (5 mL). Separate the
organics, dry over sodium sulfate, and remove solvent under vacuum. Chromatograph the
product using ethyl acetate/hexane (5 - 20%) to elute. This provides the title compound
as a foam. MS (ES+): 593 (M+H).



al kyl al cohol; R and R12 are independently sel ected

froma group consisting of hydrogen, CpC al kyl, CpC
wa@bdosnyi796 cycl oal kyl , heterocyclic, aryl, CpC PCT/US2004/030907

al kyl aryl, wherein each aryl cycloal kyl and

het erocyclic group is optiondl’4y substituted with 1-3

groups i ndependently sel ected from hal ogen, CpC

al kyl het erocyclic, and CpC hal oal kyl, or R and R12

conbi ne to form a nitrogeBxamapledl0i ng het erocyclic

Synthgsivbt N3faBishiaiflaodmethydberzyd)dNHGioytlapeheheiodB3dEG7,8,9-

sel ected from oxygen, nitrogen or sulfur and is

hepahygrral Hy2- i3 era exciehepial indeasO-ybotsenige . corz, and

SO R7; or a pharmaceutical ™ acceptable salt, solvate,

enantioner, racenmate, diaspereoner &k nm xture of

di astereoners thereof. 2. 't dFaccording to

Caim1l wherein Ris selecte gl a group

consi sti ngOf CpC al kox;g gl oal kyl, C-C

cycl oal kyl, CpC al kyl h , aryloxy, -OC -C

al kenyl , -QOCpC hal oal kyl @ﬁ -C cycl oal kyl, - QOCpC

c

al kyl aryl, OC -C heteroc , and -QOCpC

al kyl heterocyclic.-179- 37 A conpound according to
Caim1l wherein Rl1 is selected froma group consi sting
of C C al koxy, C -C al kyl cycl oal kyl, C -C cycl oal kyl,
Sty ARG dey Bifyero-kphangipran-prlangnal kenyl | - GOpC
hal oal kyl, -OC -C cycloal kyl, - OC -C alkylaryl,CC -C
het erocyclic, and -OC -C al kyl heterocyclic; R4 is the

group NR R10 and RO is sel gstesh N om an optionally
substituted heterocyclic, Qr yI heterocyclic. 4. A
compound according to Caim1 Wherein RL is selected

froma group consisting O CpC al koxy, Q@ C
al kyl cycl oal kyl, CpC al kyl heterocyclic, C -C

cycl d#l «splutiagd 1a3-fijaydioyibobeargfuenay 83 2apnoly imsulmiglacid (75 mL)
cbgejg% Qﬁalcg %Hﬁ%dd a g&lﬁoqi of potassium nitrate (83.2 mmol) in sulfuric acid (25
mL) dropwise. After stirring for 30 min. pour the reaction mixture over ice and collect
the resulting precipitate on a glass frit. Wash the precipitate with water (200 mL) and dry
under vacuum. Dissolve the precipitate in ethanol (250 mL) and add tin chloride
dihydrate (273.6 mmol). After heating at 70 °C for 2 h dilute with water (200 mL), cool
to room temperature and neutralize the reaction with 5 N sodium hydroxide. Extract the
mixture with ethyl acetate (3 x 200 mL) and dry the organics over sodium sulfate.
Remove solvent to afford the title compound as a tan solid. H NMR (CDCl;, 400 MHz)
6 3.50 (bs, 2H), 5.02 (s, 4H), 6.56 (d, J = 2.4 Hz, 1H), 6.60 (dd, J = 2.4, 8.0 Hz, 1 H), 7.01
(d, J=8.0Hz, 1 H).



cycl oal kyl , OCpC heterocyclic, -0OCpC al kylaryl, and

-OCpC al kyl heterocyclic; R4 is the group NR R10 and
wob@s®e3119iR9 is COR7. 5. A conpound accordi hg tBCTZUSI003/430907

wherein n is zero; y is a bond; and Rl is al kyl aryl,

al kyl heterocyclic, alkycycl caT¥%yl wherein the al kyl,

aryl, cycloal kyl and heterocyclic groups are each

optionally substituted with , 2 or 3 groups

Stapde ﬂhﬁptealﬁdlyofééoﬁo{leﬁ% 7 18covhénatl y drsy2.-oxaxH-aza-CSolie pGpffindene-5-
al kyl, Calk CpC al kyl cycl oal kyl, C -C
¢ PE%@‘&I%%&@“ ﬁFtﬁﬁll aryl, aryloxy, -OC -C al kenyl
- OCpC hal oal kyl, -OC -C cycl oal kyl, and -QOCpC
al kylaryl. 6. A conpound accor d| ng to aim1l wherein

pis 1. 7. A conpound accordi nglto claim 1 wherein p
is 2. 8. A conpound of cl erein pis 1 or 2; n
isor 1, mis , andg is % . compound accor di ng

to Cdaim1 wherein n and m are iNndependently or 1; and
is 2 or 3. 10. A conmpound accgfféll ng to daim1l, or 3
wherein q is 2 and the R5 groups Egonbl ne to forma
five or six menber optionally tituted fused ring
with the A-ring-180- wherein said fused ring may have
1, 2, or 3 heteroatom | inkers independently sel ected

frommgy @ 5 hR Y d s dn3oe i sto tkahiple 182
almll\/\lﬁeclr)rcre1 n R |ssﬂs}lglraé%te%?%@% E& nd g ahfple _
(S:}Oltimsstqf 6§1P®Etyl-d:§—blﬂﬂﬂummme®hﬂdl¢plbdhdms®ﬂé’emaﬂylf—Sﬂ m
trltlfuorgmetﬂgxf 8%84 5 ttetraﬂyc?ro -benzo[b]azepine-1-carboxylic acid cyclopentyl ester,
steps 3 — 7), starting with 1,3-Dihydro-isobenzofuran-5-ylamine in step 3 and replacing

phosgene/cyclopropanol with di-t-butyl dicarbonate in step 7.

Step 3. Preparation of N-(3,5-Bis-trifluoromethyl-benzyl)-N-(5-cyclopentylmethyl-
3,5,6,7,8,9-hexahydro-1H-2-oxa-5-aza-cyclohepta[f]inden-9-yl)-acetamide

Q F

et

o

The title compound could be prepared using procedures described in Example 185
(Synthesis of 9-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,2-difluoro-6,7,8,9-
tetrahydro-1,3-dioxa-5-aza-cyclohepta[f]indene-5-carboxylic acid tert-butyl ester) and
Example 207 (Synthesis of (3,5-Bis-trifluoromethyl-benzyl)-(5-cyclopentylmethyl-2,2-
difluoro-6,7,8,9-tetrahydro-5H-1,3-dioxa-5-aza-cyclohepta[f]inden-9-yl)-amine) starting
with 9-Oxo0-1,3,6,7,8,9-hexahydro-2-oxa-5-aza-cyclohepta[f]lindene-5-carboxylic acid
tert-butyl ester.



5-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no]-7-tr
i fluoronethyl-2,3,4,5-tetrahydrobenzo]
whr@zepirae- | - car boxylic acid i sopropyl ester, PCTnmmmMmmmn
5-[(3,5-Bis-trifluoronethyl - benzyl) nethoxycarbonyl
ino]-7-trifluoronethyl-2,3, 418
tetrahydro-benzo[b]azeplne I-carboxylic acid isopropyl
est er,
Ve ¢leigns- Bi s- tri f | uor onet hyl - benzyl ) - net hoxycar bonyl - am
I N0J 7-triyf 4, 5-
tetrahydro éﬂggﬁg%ggggﬁﬁg I-carboxyllc aci d et hyl
ester, 4
5-[Amety|-(3 5-bis-trifluorohgthyl - b¢$§yl)-anino]-7-tr
i fl uoronet hyl -2, 3,4, 5-tetrahyd oben o[
b] azepi ne- I-carboxyllc acid eth v
5-[Acetyl -(3,5-bis-trif :
4,5-tetrahydro 2 0
i sopr opyl esteK,- @|1-
5-1(3,5-Bis-trifluorone
i no] -2, 3, 4,5-tetrahydrobenzodi a
acid isopropyl ester, 6 1
5-[(3,5-Bis-trif|uoroneth”?bﬁanyl)7ﬁﬁthoxycarbonyl-am
i no] -7-brono-2, 3, 4, 5- Y
t et rahydr o- benzo[ b] azepi ne-| -carboxylic acid isopropyl
wastedt |
( Bi.s-trifluoromethyl-benzyl)-met hoxycarbonyl -
s 139 %rdmo2345- o
ntBKrahydré benzo[ b] azepi ne-| - carboxylic acid et hyl
€s
PBSERE%tyI (3,5-bis-trifluoromethyl -benzyl)-am no] - 7- br
qy@;@Q§®A35 t etrahydr obenzo[ b]azepi ne-I|-carboxylic

aC|d et hyl ester,
Ysm[am@edyé Q&r&@mswwﬂeﬁﬂ tupPoherdyl - benzy! ) am noJ - 7- me
t"?sos(f\{ecfeig]i%rom g lgtro(:"utprc%Iﬂylgjtmg 0 Zygloxy, éz%p H(yl ary('f aéz-e)(Xll(enyl Ci-Cs

h@ohﬁ?ﬁ@icﬁ(aﬂcyﬁ'ldﬁdr&ychb fCH0§ oyersaiyl -Oe0z Mkylegtbaiogl; 8r-Ck
i f1 uaronet hy 5-tetrahydrobenzo]

w@z@pwowcbaf%ézypukwagew sGrikoyy 'asxlogy, -0C-Cs alkenyl, -0C:-
céhbr%ﬁﬁ(&v' O?fuor f ergn Le&{xf -éﬁgld}syclyd%gl'%y L@ca-@é Afy1cYeibhikyl, -

uor o- 75t
NR'R® and -OC,-Cs alkylaryl, O heterocychc and -OC;-Cg alkylheterocychc provided

that R' is not hydroxy when Y is S(O),, CO or when n and y are both zero; and wherein
each of cycloalkyl, aryl and heterocyclic group is optionally substituted with 1 to 3-
groups independently selected from oxo, hydroxy, halo, C;-C¢ alkyl, C,-C¢ alkene, C,-C¢
alkynyl, C,-Cs alkoxy, C;-Cs haloalkyl, C;-C alkylalcohol, CONR''R'?, NR''SO,R",
NR''COR'?, Co-C; alkyINR''R'?, C,-C5 alkylCOR "' ,C,-C alkylCOOR"!, cyano, C,-Cg
alkylcycloalkyl, phenyl, -OC;-Cs alkylcycloalkyl, -OC,-Cg alkylaryl, -OC;-Cg
alkylheterocyclic, and C,-Cs alkylaryl;

R? is bound only to carbon atoms and is a group independently selected from hydrogen,
hydroxy, halo, C;-Cs alkyl, C,-C¢ alkene, C,-Cs alkynyl, C,-C¢ alkoxy, C;-C¢ haloalkyl,
CONR''R'?, NR!''SO,R'?, NR"'COR'?, Cy-Cg alkyINR''R?, C,-Cs alkylCOR'", Cy-Cs



t et rahydr o- benzo[ b] azepi ne-1-carboxylic acid isopropyl
ester,

W®2(4080&1794 - ( 3, 5- bi s-trifl uoronet hyl - benzyl) - anPEDUSRDONE30907
thyl-7-trifluoronethyl-2,3,4,5-
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cycloalkyl and heterocyclic group is optionally substituted with 1-3 groups independently
selected from halogen, C;-C¢ alkylheterocyclic, and C;-Cs haloalkyl, or R'' and R"
combine to form a nitrogen containing heterocyclic ring which may have 0, 1, or 2
additional heteroatoms selected from oxygen, nitrogen or sulfur and is optionally
substituted with oxo, C;-Cs alkyl, COR’, and SOzR7;

or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer or

mixture of diastereomers thereof.

2. A compound according to Claim 1 wherein R' is selected from a group
consisting of C-C¢ alkoxy, C;-C¢ alkylcycloalkyl, C3-Cg cycloalkyl, C-Cs
alkylheterocyclic, aryloxy, -OC,-Cg¢ alkenyl, -OC;-Cs haloalkyl, -OC3-Cs cycloalkyl, -
OC,-Cs alkylaryl, OC;3-Cg heterocyclic, and -OC,;-Cg alkylheterocyclic.
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the group NR’R'? and wherein R’ is COR’.

3. A compound according to Claim 1 wherein n is zero; y is a bond; and R' is
alkylaryl, alkylheterocyclic, alkycycloalkyl wherein the alkyl, aryl, cycloalkyl and
heterocyclic groups are each optionally substituted with 1, 2 or 3 groups independently
selected from hydroxy, oxo, -COOH, C;-C;s alkyl, C,-Cs alkoxy, C;-Cs alkylcycloalkyl,
C3-Cs cycloalkyl, Ci-Cg alkylaryl, aryloxy, -OC,-C¢ alkenyl, -OC;-C¢ haloalkyl, -OC3-Cs
cycloalkyl, and -OC,;-Cg alkylaryl.

6. A compound according to Claim 1 wherein p is 1.

7. A compound according to claim 1 wherein p is 2.

8. A compound of claim 1, wherein pis 1 or2;nisOor 1; mis 0, and q is 1-
3.

9. A compound according to Claim 1 wherein n and m are independently O or

1;and qis 2 or 3.

10. A compound according to Claim 1, or 3 wherein q is 2 and the R’ groups

combine to form a five or six member optionally substituted fused ring with the A-ring
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wherein said fused ring may have 1, 2, or 3 heteroatom linkers independently selected

from oxygen, or N or NH.

11.  The compound according to Claim 1 wherein R* is selected from the group

consisting of:

12. A compound selected from the group consisting of:

5-[Acétyl-(3,5—bis—triﬂuoromethyl—benzyl)-amino]-7-triﬂuoromethyl-2,3,4,5-tetrahydr0-
benzo[bJazepine-1-carboxylic acid isopropyl ester,
5-[(3,5-Bis-triﬂuoromethyl—benzyl)-methoxycarbonyl-amino]-7-triﬂuoromethyl-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-trifluoromethyl-2,3,4,5-
tetrahydro-benzo[bJazepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-trifluoromethyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2,3,4,5-tetrahydro-benzo[bjazepine-1-

carboxylic acid isopropyl ester,
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5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2,3,4,5-tetrahydro-
benzo[b]azepine- 1 -carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-bromo-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-7-bromo-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-bromo-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-methoxy-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid ethyl ester,
5-[Acetyl-(3,5-bis—triﬂuoromethyl-benzyl)-ar_nino]-8-trifluoromethyl-2,3,4,5-tetrahydfo-
benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-fluoro-7-trifluoromethyl-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-7-trifluoromethyl-2,3,4,5-
tetrahydro-benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-4,4-dimethyl-7-trifluoromethyl-
2,3,4,5-tetrahydro-benzo[b]azepine- 1 -carboxylic acid isopropyl ester,
6-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-trifluoromethyl-3,4,5,6-tetrahydro-
2H-benzo[b]azocine-1-carboxylic acid isopropyl ester,
6-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-trifluoromethyl-3,4,5,6-tetrahydro-
2H-benzo[b]azocine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-9-trifluoromethyl-3,4,5,6-tetrahydro-
2H-benzo[b]azocine-1-carboxylic acid isopropyl ester,
4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-7-trifluoromethyl-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester,
5-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropy! ester,
5-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-8-chloro-2,3,4,5-tetrahydro-
benzo[b]azepine-1-carboxylic acid isopropyl ester, or a pharmaceutically acceptable salt,

solvate, enantiomer, diastereomer or mixture thereof.
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13. A method of antagonizing CETP activity comprising administering a
compound of formula I or a pharmaceutically acceptable salt, solvate, enantiomer,

racemate, diastereomer or mixture of diastereomers thereof to a patient in need thereof.

14. A method of treating or preventing dyslipidemia comprising administering
a compound of formula I or a pharmaceutically acceptable salt, solvate, enantiomer,

racemate, diastereomer, or mixture of diastereomers thereof, to a patient in need thereof.

15. A method of treating Cardiovascular Diseases comprising administering to
a patient in need thereof a pharmaceutically effective amount of a compound of formula I
or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer, or

mixture of diastereomers thereof, to a patient in need thereof.

16. A method of treating or preventing artherosclerosis comprising
administering a compound of formula I, a pharmaceutically acceptable salt, solvate,

enantiomer, racemate, diastereomer, or mixture of diastereomers thereof to a patient.

17. A method according to Claim 10, wherein the down-regulation of CETP

activity results in a decrease in LDL- cholesterol.

18. A method of lowering plasma LDL-cholesterol in a mammal comprising
administering a therapeutically effective dose of a compound of formula I, a
pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer, or mixture

of diastereomers thereof to a patient in need thereof.

19. A method of treating and/or preventing the pathological sequelae due to
high levels of plasma LDL-cholesterol in a mammal comprising administering an
effective dose of a compound of formula I, pharmaceutically acceptable salt, solvate,
enantiomer, racemate, diastereomer, or mixture of diastereomers to a patient in need

thereof.
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20. A method of treating and/or preventing o the pathological sequela due to
low levels of plasma HDL-cholesterol in a mammal comprising administering a
pharmaceutically effective amount of a compound of formula I or a pharmaceutically
acceptable salt, solvate, enantiomer, racemate, diastereomer, or mixture of diastereomers

thereof, to a patient in need thereof.

21. A method of treating and/or preventing obesity comprising administering
an effective dose of a compound of formula I, pharmaceutically acceptable salt, solvate,
enantiomer, racemate, diastereomer, or mixture of diastereomers thereof to a patient in

need thereof.

22. A pharmaceutical formulation comprising a compound according to Claim

1 and a carrier, diluent and/or €xcipient.

23. A pharmaceutical formulation comprising a compound according to Claim

1 and a carrier, diluent and/or excipient.

24.  Use of a compound of formula I for the manufacture of a medicament for
treating and/or preventing atherosclerosis in a mammal comprising administering an
effective dose of a compound of formula I, a pharmaceutically acceptable salt, solvate,
enantiomer, racemate, diastereomer, or mixture of diastereomers thereof to a patient in

need thereof.

25.  Use of a compound according to any one of Claims 1 to 10 for the
manufacture of a medicament for treating and/or preventing arteriosclerosis in a mammal
comprising administering an effective dose of a compound of formula I, a
pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer, or mixture

of diastereomers thereof to a patient in need thereof.



