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The research and development of the invention described below was

not federally sponsored.

BACKGRQUND OF THE INVENTION

The peroxisome proliferator-activated receptors (PPARs) are
considered o be metabolic sensors regulating the expression of genes
involved in glucose and lipid homeostasis. They are members of nuclear
receptor superfamily of RXR heterodimers and are ligand-activated
transcription factors. Agonists éf the PPARa (e.g., Gemfibrozil) and PPARy
(e.g., Avandia® ) subtypes are used for the treatment of dyslipidemias and
diabetes, respectively. Each receptor has a distinct tissue distribution with
PPARGa. showing highest expression in liver, PPARy in adipose tissue and
PPARS having the widest distribution being ubiquitously expressed in adult
rat (Braissant et al., 1996) and in humans, expression was found in many
different tissues involved in lipid metabolism including liver, kidney,

abdominal adipose and skeletal muscle (Auboeuf et al., 1997).
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modest HDL-C elevations. In addition, Ilke the fibrates, PPARGS agonists

have the potential to also reduce triglycerides, an additional risk factor for

cardiovascular disease.

Examples of known PPAR delta agonists variously useful for
hyperlipidemia, diabetes, or atherosclerosis include L-165041 (Leibowitz et
al., 2000) and GW501516 (Oliver et al., 2001). There is a continuing need
for new PPAR delta agonists. There is a further need for new PPAR delta
agonists that increase HDL-C, lower LDL-C, and/or lower cholesterol. There
is a further need for new PPAR delta agonists for the treatment of diabetes,
nephropathy, neuropathy, retinopathy, polycystic ovary syndrome,
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Formula (1) wherein: X is a covalent bond, 0, or S

R and R2 are independentl|ly sel ected fron1the group

hypestiessiong isshemia, abpkgairkigble beweldisrdet.pliammation,

et sy et Wa&ﬁ F R e AL

driolddtefMernlzd dﬁaimmlw@ﬁﬂ@@dgmiybaﬂs@yemmu om t he

group consi sting hal o, Cl- 8al

mav@wﬁ@tsmwa @@xeféwp%@ I@ﬂ”"@)lm%wf‘}? -HQAs.

B P ootk S gl o
raaiamthmbaﬂd ¢nargy hohabaltksis codplicatiorls theendt i t ut ed

Cl- 4al kyl , cyano substituted Cl-4al kyl, and hydroxy
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Formula (1)
wherein:

X is a covalent bond, O, or S;

R, and Ry are independently selected from the group consisting of H,
Cy.salkyl, and substituted Cy.galkyl, or B4, Rz and the carbon atom
to which they are attached together may form Cg.;cycloalkyl;

Rsis H;

R, and Rs are independently selected from the group consisting of H,
halo, Cy.galkyl, Cszcycloalkyl, Cacycloalkyl-Cqalkyl, Ca.
scycloalkyloxy—Cy.qalkyl, Cq-salkoxy—Ci.4 alkyl, Cs.10aryl, heteroaryl,
halo substituted C.salkyl, amino substituted Cy.salkyl, Ce.1oary!
substituted C.4alkyl, cyano substituted Ci.salkyl, and hydroxy
substituted Cq.salkyl;

Rs and Ry are independently selected from the group consisting of H,
halo, C.salkyl, halo substituted Cy.zalkyl, Cy.3alkoxy, and halo
substituted Cy.aalkoxy;

nis 1; and

Q is selected from the group consisting of



SN-< NN SHCSO0-~S , , NoHCHC ON ~s N
N H3C and H3C and enantioners, diastereoners,
wo awvoeeBs, sol vates, or pharmaceutically acchQL/akioe7/066772
salts thereof. The present invgntion is further
directed to pharnmaceutical conpositions containing
one or nore conpounds of Formula (1), and to to use
of such conpounds and conpositions to treat a
condition directly or indirectly nediated by PPAR
del ta. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used
herein, the foIIovvi ng underlined terrrB are intended to

have the Wi ng ng " ere a are
integer§ 4 e erst %d?cal |ng mya to b

carbon at o®§"i ncl usrve’ For e Cl. 3 dgnotes a
radi cal containing 1, 2 or 3 car bon at omg1sC" Al kyl "

refers to &.sa urated nsat ur 2 br agch@ds

strai ght-—e&a\rv]n[ Iic mn&ﬁhydr

r adi cal ed by th fenoval ofNOhe ° hydr ggen at om
froma siHigl e carbon atom of a parent al k ., al gene
or al kyne. \.T caI al ude re not
i mit ed $ef et hyl :§ fs Z"{} 21432 LN

PCT/ US2007 6772 5 suc as eth n et henyl .

et hynyl ; propylgs such gs p opa 3§ -yI propan-2-yl ,
/ %‘@/g C)
g_g and i\ / :

H3C * M

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

The present invention is further directed to pharmaceutical
compositions containing one or more compounds of Formula (1), and fo to
use of such compounds and compositions to treat a condition directly or
indirectly mediated by PPAR delia.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the following underlined terms are intended to have

the following meanings:

“Cap (where a and b are integers) refers to a radical containing from
a to b carbon atoms inclusive. For example, Cy.3 denotes a radical
containing 1, 2 or 3 carbon atoms.

“Alkyl” refers to a saturated or unsaturated, branched, straight-chain
or cyclic monovalent hydrocarbon radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent alkane, alkene or
alkyne. Typical alkyl groups include, but are not limited to, methyl; ethyis



cycl opropan-1 -yl, prop-l -en-I -yl, prop-1 -en-2-yl,
prop-2-en-1-yl, cycloprop-1l-en-1 -yl;
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groups are (Ci.g) alkanyl, with (C+.3) being particularly preferred.

“Alkenyl” refers to an unsaturated branched, straight-chain or cyclic
monovalent hydrocarbon radical having at least one carbon-carbon double
bond derived by the removal of one hydrogen atom from a single carbon
atom of a parent alkene. The radical may be in either the cis or trans
conformation about the double bond(s). Typical alkenyl groups inciude, but
are not limited to, ethenyl; propenyls such as prop-1-en-1-yl, prop-1-en-2-yl,
prop-2-en-1-yl, prop-2-en-2-yl, cycloprop-1-en-1-yl; cycloprop-2-en-1-yl;
butenyls such as but-1-en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yi,
but-2-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
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where each R' is independently hydrogen or (C1-Cg) alkyl.

“Aryl” refers to a monovalent aromatic hydrocarbon radical derived by
the removal of one hydrogen atom from a single carbon atom of a parent
aromatic ring system. Typical aryl groups include, but are not limited to,
radicals derived from aceanthrylene, acenaphthylene, acephenanthrylene,
anthracene, azulene, benzene, chrysene, coronene, fluoranthene, fluorene,
hexacene, hexaphene, hexalene, as-indacene, s-indacene, indane, indene,
naphthalene, octacene, octaphene, octalene, ovalene, penta—-2,4-diene,
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triphenylene, trinaphthalene, and the like. In
wo@re@aererl enbodi nent s, the aryl group is (CBPQDﬁsmmwman
aryl, with (C5-10) belng part?cularly preferred.
Particularly preferred aryl gfoups are phenyl and
napht hyl groups. "Arvlalkvl" refers to an acyclic
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“Alkanyloxy” refers to a saturated branched, straight-chain or cyciic
monovalent hydrocarbon alcohol radical derived by the removal of the
hydrogen atom from the hydroxide oxygen of the alcohol. Typical alkanyloxy
groups include, but are not limited to, methanyloxy; ethanyloxy; propanylioxy
groups such as propan-1-yloxy (CHzCH.CH20-), propan-2-yloxy
((CH3)2CHO-), cyciopropan-1-yloxy, etc.; butanyloxy groups such as
butan-1-yloxy, butan-2-yloxy, 2-methyl-propan-1-yloxy,
2-methyl-propan-2-yloxy, cyclobutan-1-yloxy, etc.; and the like. In preferred
embodiments, the alkanyloxy groups are (C1.s) alkanyloxy groups, with {C1-3)

being particularly preferred.
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“Cycloheteroalkanyl” refers to a saturated monocyclic or bicyclic
alkany! radical in which one carbon atom is replaced with N, O or S. In
certain specified embodiments the cycloheteroalkanyl may contain up to four
heteroatoms independently selected from the group consisting of N, O and
S. Typical cycloheteroalkanyl moieties include, but are not limited to, radicals
derived from imidazolidine, morpholine, piperazine, piperidine, pyrazolidine,
pyrroliding, quinuclidine, and the like. in preferred embodiments, the
cycloheteroalkanyl is a 3-6 membered cycloheteroalkanyl.

“Cycloheteroalkenyl” refers to a saturated monocyclic or bicyclic
alkenyl radical in which one carbon atom is replaced with N, O or S. in




S. Typical cycl oheteroal kenyl noieties include, but
are not limted to, radicals derived from

w0 pdodazaB: ne, pyrazoline, pyrroline, indoline, PgF/aES2007/066772
and the like. In preferred enfodinents, the
cycl ohet er oal kanyl is a 3-6 nehbered
cycl ohet eroal kenyl. The term "substituted" refers to a
radi cal in which one or nore hydrogen atons are each
i ndependently replaced with the sanme or different
substituent(s). Typical substituents include but are
not limted to, -X, -

eegtain ﬁRacahem[ambc@@entste cygjghetero@bgnyf m@ocoet,q@;up 14 four

h%?@aé@% B(a’%feir‘ge)'}@y seg(’igq @@2@3%8 &or% %réog N, O and

s @EE@I cyc(é(f@)éﬁoa#k@h@) Bietie S(ridl@ie, buCaD O l;mﬁ,‘é@)ds}%dmals
C(O NRR, - C(S)NRR and Cé%{ NRR, wher
f

d@qvgd, fﬁ%ﬂmiﬂ? %yr%(pfweﬁyrrpm% py;an a t!aq; ﬂge.
I rgfne;rf% g@ﬁaBdﬁlérﬁslz@ fb%%%rb%%aw dé'akyb mainbb8R -

ene aryl

@erwtkwajkmyyl het er oaI kyI het er oaryl
het er oaryl al kyl or heteroaryl het er oal kyI as defined
her ei n Preferred substituents |n Iudﬁl%_lydro

hal ogdhe term dsusfifutee? resarsda Ay sSR! In Whisr nepwiore
@lcyc ?ﬁ‘*l‘s E‘lréé%é% geﬁé&{ﬂl replace® Vith tHY Sam&r different

| oxy, nitro, am no,
@bsﬁaldmdsamTprcamut&ﬂmLaéﬂmrmiudm but are not limited to, -X, -R,

| k ;
i o ooRgt S oS 7aNE M Borteny N QN
mm':o PR/ -N@! ONG,, SAL,DaNRY.L NHEF di-:la(im)2
(Cl 8al ky Iam no)'car bonyl aryl am no) car bon

SBDBOH, BB )R b KNGz, P PED &mo-cy(O)x “C(S)R,

Bt OB Sl lsr -SRI RRR,

SOENRR gt LN B)NFR, wherd égcts X11e irfepdintibatle athaﬁaﬁ@n
each ot her. WO 2007/121432 PCT/ US2007/066772 10 ﬁ@‘@fwl

(aneyfeaammcfu &l onaBriand geaB R fé”@?%’lﬂe ntly latkgly
RN Bk MRyIGRER BIQRTIe, Syl AARADANMABRRR,

hélerdmylebaﬂeeoarviamqm gh batemanysheltscaihgiu ae defined hereinnal
0 chai cribed

A A M e T
Jbennated alkanyloxy fluorinated alky!, C.salkylthio, Ca.gcycioalkyl
Cs.gcycloalkanyloxy, nitro, amino, C+.salkylamino, C..sdialkylamino,
Cascycloalkylamino, cyano, carboxy, Cy.7alkanyloxycarbonyl,
C1.7alkylcarbonyloxy, formyl carbamoyl phenyl, aroyl carbamoyl amidino,

(C+.salkylamino)carbony! (arylamino)carbonyl and aryl(Cs.salkyl)carbonyl,

With reference to substituents, the term “independently” means that
when more than one of such substituent is possible, such substituents may

be the same or different from each other.



poi nt of attachnment. Thus, for exanple, a
"phenyl C . sal kanyl am nocar bonyl Cl1- 8al kyl " substituent

WO edoensi48d a group of the formula: O ~Cl. S al RemyB2007/066772
"'K C,.~ aEkanyl NH The pr esenf: invention is directed '
to conpositions conprising a %n’pound of Formula (1)
for uses as PPAR delta agonists: wherein: OR3 R4 RS
Rg HO 11~~ X\ /IN- R7 R1L R2 Fornula (1) wherein:
X'is a covalent bond, 0, or S; Rl and R2 are
i ndependently selected fromthe group consisting of H,
Cl-8al kyl, and substituted C1-8al kyg, or Rl, R2 and
the caf heysRuGTre fHat Wohaihd thelsyaitwl atthacdigabslairidietes the
may formC3. 7cycloal kyl; R3is H R4 and R5 are
jocd tipeisd ohthe/open waleace(s) wheththegpatipl doiduret atiaghes teithe

g e o

7cycl oal kyl oxy- Cl. 4al kyl , Cl-sal koxy--d -4 al kyl,
Co-loaryl, heteroaryl, WO 2007/121432 . L L
PCT/ Ushtmigheesthiz distipsyia. dhe trygtinglpastione! they ggaignated side

Sl PIBRISANEP Gl e it s

poibsbf attadtn@it: 4Bidsy For @i, /7 are i ndependent |y

| ect ed th | St,i f hal .o, '
BhegalGyeikaalan SataoptuCeastat sibefonterddRagoun s
PRl Brmaibstituted Cl-3al koxy; n is 1; and

O
/l-k _~C.¢ alkanyl
g————cm alkanyi NH

The present invention is directed to compositions comprising a
compound of Formula (1) for uses as PPAR delta agonists:

wherein:
O y F%ig /R,; Rs Re
HO S N\
I N™*'n ' Rz
R1 R2 Z
Formula (1) -
wherein:

Xis a covalent bond, O, or S;

R, and R, are independently selected from the group consisting of H,
Ci.salkyl, and substituted Ci.galkyl, or Ry, Rz and the carbon atom
to which they are attached together may form Ca.zcycloalkyl;

Rais H; |

R. and Rs are independently selected from the group consisting of H,
halo, Cy.galkyl, Cs.rcycloalkyl, Cs.zcycloalkyl-Ci.salkyl, Ca.
scycloalkyloxy—Ci.salkyl, Cy.salkoxy—Cq.4 alkyl, Cs.10aryl, heteroaryl,



O is selected fromthe group consisting of 5 SIlI SN

SNHCS HCHICNO-4 SNN HCN and H3C and
weparitizeaers, di astereoners, tautoners, sol vatBGT/US2007/066772

pharmaceutically acceptable salts thereof. In

particular, the present invention is directed to a

conpound of Fornula (1) wherein: Xis 0; or RL and R2

are i ndependently selected fromthe group consisting

of H and Cl-%$alkyl, or Rl, R2 and the carbon atomto

whi ch they are attached together may form

C3- 5cycl oal kyl, and nore Earti cularly Rl are

d R
i ndepend@in sybslitvtedCecatvb Anine S@béﬁyt%ﬁggadwlnﬁe-oﬁﬂﬁ

and CHS, : d |

ore ot subeiled GF Uil SHSAR SIS M Hatdiey
ch/ USZ%QE@TD@M%_@‘H%;% or Rﬁ and R5 are ' f

I ndependently sel ecte romtne oup, consi sting O

and o BRI Are ARG RRICENY Y SEleCtachiroR thS greuwoeﬁeim%a H,

- CH2CH3; L€t n I t [
e or ol SRR, o SFtAEERENARY, O BRRG; S HeR
Cl1. 3al kpubsittitebCkealkoxyand hal o substit ut ed

Cl-3al koxy, .and nore particularly R6 is Hand R7 is
sel ecft $1¥4%h t he group consi sting of halo, halo
subst tié‘%@féc%dﬁéﬂnkthbgr@u@p@ﬁéi@ti@@ﬁt I tuted

G _3al koxy, and nore “particularly R7 is selected from

t he groWsti ng gf K CF3, and 3O CF3; Sﬁ/§
a v \ﬁ \H | |
s-N . s-N o é~—<\/N : NN

HsC

s 0 s S
WWH@; \
' HaC

HaC ’
j N\}I/é ro\I/g é/,'\"é
1 —N

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salis thereof.

In particular, the present invention is directed to a compound of
Formula (1) wherein:

Xis O; or

R; and Rz are independently selected from the group consisting of H
and Cygalkyl, or Ry, Rz and the carbon atom to which they are attached
together may form Cs.scycloalkyl, and more particularly R and R; are
independently selected from the group consisting of H and CHa, or Ry, R
and the carbon atom to which they are attached together may form



or 0 is selected fromthe group consisting of N .NN
S SSH3C Hoc SN H3C and nore particularly 0 is
wa@edeaera from the group consisting of NS JjPERUSR007/066772
-1T4 YIS SH3C s (c) o r \ I and IN H3C H3C
More particularly, the present “invention is directed
to a conmpound of Fornmula (I) as shown above wherein:
Xi sO; WD 2007/ 121432 PCT/ US2007/ 066772 13 Rl, R2, R4,
and R5 are independently selected fromthe group
consi sting of H and Cl1.3al kyl, or Rl, R2 and.the
carbon atomto which they are attached together nay
.5cycl oal kyl; and R6 and R7 are independently
ctéd fromthe group consisting of H  halo,
I ko?}/ hal o substituted Cl-3al kyl, and halo
substituted Cl-3al koxy; and enanti oners,
di astRy andWRsaretinddpareiestly selecaieBomahe group consisting of H

ST oo o Pl B EBeotfof ™ "
phar naCgHY IFealre independently selected from the group consisting of H,
halo, halo substituted Cq.zalkyl, Cy.aalkoxy, and halo substituted Ci.aalkoxy,
and more particularly Rs is H and Ry is selected from the group consistihg of
halo, halo substituted Ci.salkyl, and halo substituted Cs.zalkoxy, and more
particularly R; is selected from the group consisting of F, CF3, and —O-CFg;

or
Q is selected from the group consisting of

P N g i

S S :
S 4
g_Ué E_Ué Egg, ?g
HaC ’
HeC
. Neor—% :
H3C and more

particularly Q is selected from the group consisting of

o SR
W@ﬁfam@%\%

HC

More particularly, the present invention is directed to a compound of
Formula (I} as shown above wherein:
Xis O,



conposi tions containing one or nore conpounds, salts

or solvates of Fornula (1) as described herein
wa@dwraed3n t h a pharnmaceutically acceptabl e CcBCT/U82007/066772

exci pient or diluent, wherein i@e conpositions can be

used to treat a condition direCtly or indirectly

nmedi ated by PPAR delta. The present invention is also

directed to a nethod of treating or preventing a

di sease or condition in a subject, particularly a

mammal and nore particularly a human, which di sease

or condition is affected by the nodul ati on of PPAR

del t aRiTHerRs @né, Ry are/areperiardly selgsded frombegreyent
orevant Ry REL A O Ayl PRl eiery

preventing a e or \?h%tgw 0

di seaseI which dimel; aﬁMtawﬁmﬁeM@lﬁ’@g folre Cmdytietlkyh aobl
PPAR del t ecept Qr s, jch nmethod c ri ses - .
i nF S a0 N AR, SHIofaed o TR oup congising of H.
or prev j r ' f ' Hap!

compoun 3?}}!6’2(2 “?ﬂf%d?&s g?@?tde&gkdt%% g&ﬁﬁgkw( ?éfld as d g%%ér}ft%%g
herein. Ghyadkgxgrticularly, the therapeutically

3P SRRl e SRRl RT PR, Bl oy

hbeAnsLetdamalthyrest.f ective ampunt conprises a dose
range of from about 50 ng to about 1000 ny. More

particularly, the therapeutically effective anmount

conpr | r f. out,. .
7000 IRE iR 683t AR %Ee B ERBENE s b B rtRbtcal
écbmﬁbgitioﬁs; pestainihdenproR sete domvisaind®) shits o selohrd dfo a
nmethod for treating or preventing a di sease or

comaia; (brassdgsceiPed ereimadiaixgd yith a phaENaes igally acceptable
E'ér‘lﬁg?,t ipié‘rﬂ%}ro‘?lﬂahf]x\g\é?swtﬂﬁ%Wp%os'@tﬂds' Eb?\aﬁé‘ﬁsed to treat a
pol ycystic ovary syndrome, hypertension, |schem a,
sanditian directivt @bhdiréctivahediased de PPAR afeltanmat i on,
cataract, cardi ovascul ar di seases, Metabolic X

Syndrone, hyper-LDL-chol esterol em a, dyslipidema

(i nclygé P@eslb‘f@ﬁﬂéhﬁbﬁ'ié/&%bidﬂ@&éh to a method of treating or
hyper chol esterol em a, m xed hyperlipidem a, and

rementimy a disesisesararanidiionep,a suhieclo partisuiaslysa manamal and
A hedoupPlvg T AR RE O Rl PG Ttk Sresteriining
banrpedtof CEARN defthect i ve anount of a conpound, salt
or solvate of Formula

Therefore, in yet another aspect, the present invention is directed to a
method of treating or preventing a disease or condition in a mammal which
disease or condition is affected by the modulation of PPAR delta receptors,
which method comprises administering to a mammal in need of such
treatment or prevention a therapeutically effective amount of a compound,
salt or solvate of Formula (I) as described herein. More particularly, the
therapeutically effective amount comprises a dose range of from about 0.1
mg to about 15,000 mg. More particularly, the therapeutically effective
amount comprises a dose range of from about 50 mg to about 1000 mg.
More particularly, the therapeutically effective amount comprises a dose

range of from about 100 mg to about 1000 mg.



(1). More particularly, the therapeutically effective
anount conprises a dose range of fromabout 0.1 ng to
w@bwati232 000 ng. More particularly, the PCT/US2007/066772

therapeutically effective anoui% conpri ses a dose
range of from about 50 ng to out 1000 ng. More
particularly, the therapeutically effective anount
conpri ses a dose range of from about 100 ng to about
1000 ng. In still a further aspect, the present
invention is directed to a kit conprising in one or
nore contai ners an anmount of the conposition of
Forrmula (1) effective to treat or prevent a di sease or

condi 44 any, 364 F&%}‘:‘e‘ét fthe 'E)‘reéé?ﬁ uWeWﬂBn 9@{3%&5& '?(% a%ethod for

di abet es, nephr neur
;mtayngsat |pce\mnang as&aelasme; cdfr)cmesrt smiected frons Gh@ grcmp
sarder, inflamm
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?MQ@/’ sﬁ}mﬁmrﬂé BYpdridrsidi i&Hermis) ﬁfﬁl%, ifhtié BbdeMiRorder,
di ype

ypertrl gl yceriden a
rnfhmreetl@n aladaraal, cardiedadeyiprrdiserisgenivstataiid X Hyodrome,

Rper oS PR o R e iy pies e idemia,
ﬂ holetEblehfia, MhERSH/deiti@emia, faherny@@qumo 1 ngto
out 15, 000 rrgi%l\/bre particul arly,

cin@leatﬁé@!enu@)l psalerosice amneﬁrwcaaﬁrmgtf@dacmg@smg the

KPR b ERRNR Y ratnBBL PR e Brentfoun

w@mmeamti@ etfeel@/e arangat @Efa toopoahe UsallOsdtateof Hapiiula
WD 2007/121432 PCT/ US2007/ 066772 15 In

égg&%"g pamissiarvethe therapgiically effeeiMeameHNt corpprisry gose
e qIREE A B R AShoR . RiyEppr. he
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consi sting of

In still a further aspect, the present invention is directed {o a kit
comprising in one or more containers an amount of the composition of
Formula (I} effective to treat or prevent a disease or condition selected from
the group consisting of diabetes, nephropathy, neuropathy, retinopathy,
polycystic ovary syndrome, hypertension, ischemia, stroke, irritable bowel
disorder, inflammation, cataract, cardiovascular diseases, Metabolic X
Syndrome, hyper-LDL-cholesterolemia, dyslipidemia (including
hypertriglyceridemia, hypercholesterolemia, mixed hyperlipidemia, and hypo-
HDL-cholesterclemia), atherosclerosis, and obesity. More particularly, the
therapeutically effective amount comprises a dose range of from about 0.1
mg to about 15,000 mg. More particularly, the therapeutically effective
amount comprises a dose range of from about 50 mg to about 1000 mg.
More particularly, the therapeutically effective amount comprises a dose

range of from about 100 mg to about 1000 mg.



and C3-3alkyl; R6 and R7 are independently sel ected
fromthe group consisting of H C, _3alkyl, halo, and
whaloa/1su4bst i t ut ed Cl- 3al kyI and Q i s sel ect edr€T/UMODTIE66772
group consisting of el -- 1 Es, NHC NOH3C
HBC NO- IT-4 SN ~s N OH3 and }-3C and
enantioners, diastereoners, tautoners, solvates, or
pharmaceutically acceptable salts thereof. WO
2007/ 121432 PCT/ US2007/ 066772 16 In yet anot her
enbodi nent, the present invention is directed to a
conpound of Formula (Ib) O X34 Z,( HOO~N\ / CF3
R, R2 Formula (Ib) wherein R and R2 are

i R L SR S

amepowtd eChedhuladietther may form

R
? 0 /\4 Rs Re
> I -
R1 R2
Formulia (la)

wherein

R, and R. are independently selected from the group consisting of H
and Cy.galkyl, or Ry, Rz and the carbon atom to which they are
attached together may form Cs.scycloalkyl;

R4 and Rs are independe.ntiy selected from the group consisting of H
and Cy_galkyl; '

Rs and Ry are independently selected from the group consisting of H,
C1.aalkyl, halo, and halo substituted Cq.zalkyl; and

Q is selected from the group consisting of

T JJ

S’ 4
H30
S NS N ;
HiG Ne. % o 2 53/ ,%
= S e g
HaC _
s {j/i __N
éﬁ » and 5{/)_§

HaC :

k)

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.



R4 and R5 are independently selected fromthe group
consisting of H CH3, and -CH2CH3; and Qis selected
WO e@mietag2 group consisting of S S- N -~\- | PECUSHBW66772
H3C S N H3C and H3C and en i oners, diastereoners,
tautoners, solvates, or pharmaceutically acceptable
salts thereof. In yet another enbodi nent, the present
invention is directed to a compound of Formula (Ic)
WD 2007/ 121432 PCT/ US2007/ 066772 17 o R4 HO 1IN Q\ /
R7 Rl R2 Formula (1c) Rl, R2, and R4, are
i ndependently sel ected from t he group consisting of H
and ChByet@mnather gmbegimartche Hresant dvantios tmr@ﬁteﬁﬁw

her may formR5 is selected from
?ﬁ@?@%ﬁ??@ﬂ??&g@% of H CH3, and -CH2CH3; R7 is
hal o or halo substituted 81-3alkyl; and Qis selected
fromthe ng%u camsi st i \\of

R-g l::12

Formula (Ib)
wherein _
Ry and R are independently selected from the group consisting of H
and CHa, or Ry, Rp and the carbon atom to which they are

attached together may form K ;

)

R4 and Rs are independently selected from the group consisting of H,
CHa, and —CH2CHg; and
Q is selected from the group consisting of

:
=0 T ’Sj/!

ch
: O 4 - 3
HaC 3
: _@/3 ! _{\\'js/i : _SSJ&/% E\C\MN,E
HaC | ’
é J;jr% W
é—g D, and g{/\-é

k] HSC N ;
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

In yet another embodiment, the present invention is directed to a

compound of Formula (ic)



YI SSHCoO( .4 \ (\\ and IN H3C H3C and
enantioners, diastereoners, tautoners, solvates, or
w@banrmeauti cally acceptable salts thereof. |PCT/US2007/066772
particul ar, the present inventt nis directed to
conmpounds of Formula (Ic) herel nabove wherein: Ua, Rl
or RRis H U RL and R2 are both H Lc At or R2 is
CH3; | RL and R2 are both CH3; ko Rl, R2 and the
carbon atomto which they are attached together form
WO 2007/ 121432 PCT/ US2007/ 066772 18 R4 is H or CH3;
Lcg RS is H CH3 or -CH2CH3; LWRL or R is Hand R4
is Hor CH3; LYRL and R2 e ppth H and R4|s H or
CHSRlorl_I?g' Q Ad oH3 CH3; | R1
and R2 are both P ;LI R1
or R2|sCI—|3armﬁR5 p ; ] "mR, and
R2 are both CH3 and R5 is H, CH3 or -CH2CH3; jn Rl
or RisH RIisH and R5 is H, CH3, or --CH2CH3; W
Rl and R2 are both H R d RS is H CH3, or
~CH2CH3; fMRL or R2 |2F‘@%‘,ﬁaé?}is H and R5 is H
CHg Rglﬁ Ré}fd&@ﬂ,, ahoé R)He@i@d!d@ﬁtl;aselebmﬁﬁrdﬁﬂhe Bﬁodpsccbhsnstmg
an is H,
carbon &féhnd % é’ﬁ R h@y aﬁﬁéh%ﬁﬁwofrb@e‘f’h’éh thﬂbﬁfﬁ
, R4 is H and R5 is H CH3, CH3; Lsl R7 is CF3;

attached together may form K ;
Rs is selected from the group consisting of H, CHa, and ~CH,CHg;
R- is halo or halo substituted Cq.salkyl; and
Q is selected from the group consisting of

Wéﬁ_&\fé‘@%

S_.-

§—<\J/§ e ﬁ/gm ;&Yé

HaC

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

In particular, the present invention is directed to compounds of
Formuia (Ic) hereinabove wherein:
R4 or Rz is H;
R: and R are both H;
R or Ry is CHs;
Ry and R, are both CHg;
Ry, R, and the carbon atom to which they are attached together

LN
form K

EEREE



1t R7 isC; URL or RR is H R/ is CF3, and R4 is H or
CH3;: v R and R2 are both H R7 is CF3, and R4 is H or
w@RR7/12142 R, or R2 is H R7 is CF3, and R5 is PLT/O6807/066772
or -CH2CH3; R1 and R2 are both]d; R7 is CF3, and R5 is
H CH3, or -CH2CH3; Rl or CH3, R7 is CF3, and
R5 is H CH3, or -CH2CH3; z Rl and R2 are both CH3, R7
is CF3, and R5 is H CH3, or -CH2CH3; ga Rl or R2 is
H R4 is H R7is CF3, and R5 is H CH3, or -CH2CHS;
bb R1 and R2 are both H R4 is H R7 is CF3, and R5 is
H CH3, or -- CH2CH3; LGCA R or R2is CH3, R4 is H
R7 (f)s CAdiskher @8sis H CH3i or -CH2CH3; dM R1 and R2

ar _ ls CF3, and R5 is H, CH3, or
- @gcrg?s%/%’%f’iz?ﬁ%w US2007/ 066772 19 ee Ri,

R2 (and tmeomghqmgmtqu@m whCEly; they are attached

to ether form 12~1, is H R7 and R5 is H,

? RigpttHg are @i%”@é‘ldé@t'éd“ Pféﬁﬁst he group

Cozﬁll S}—ls%gcf—@% %qg%h&% ﬁ??ﬁ;éoh* nd 5%fs -s-erec: egnd

frgr)t he‘hgxnnjﬁg aembo&th—lragxddﬁs is Wi $P$;OT4CH2C47€3, S-NSN
N ' ~
Z_EC 1 oroRZ is CHS and(gi \asl\h CHa, or "CHQCH&

(m} Rsand Rz are both CH; and Rsis H, CHa, or ~CHzCHs;
(n) Ry or Rz is H, R4is H, and Rsis H, CHs, or -CHCHg;
(0) R, and R, are both H, Rzis H, and Rsis H, CHs, or -CH.CHs;
(p) Ry or Rz is CHs, Rsis H, and Rgis H, CHa, or ~CH,CHg;
{g) B and R;are both CHs, Rsis H, and Rsis H, CHa, or ~CH:CHa;
n R4, Rz and the carbon atom to which they are attached together
I
form Zg , R4is H, and Rsis H, CHa, or —CH>CHg;
{s} RrisCFg;
(1) Ry is Cl;
(4} RiorRais H, Ryis CFs, and Rais H or CHg;
(v) R, and R are both H, R7 is CF3, and Rsis H or CHg;
(w) RsorRqis H, Ryis CFs, and Rsis H, CHa, or ~CH;CHa;
{(x) Riand R:are both H, Ry is CF3, and Rsis H, CHs, or ~CHpCHg;
(v} RjyorRzis CHs Ry is CF3, and Rsis H, CHs, or ~CHxCHg;
(z) Ry and Ry are both CHs, Ry is CF3, and Rsis H, CHa, or —-CHzCHg;
(aa) R;orRqisH, Rsis H, Ry is CF3, and Rsis H, CHa, or ~CHzCHa;
{bb) R;and Ry are both H, Rsis H, Ry is CF3, and Rsis H, CH3, or -
CH2CHg;
{cc) R;orRzis CHs, Rais H, Ry is CF3, and Rsis H, CHs, or ~CHzCHg;
(dd) Ry and R are both CHjz, Rsis H, Ry is CF3, and Rsis H, CHg, or -

CHQCH3;



H3C H3C hh R1L and R2 are both Hand Qis selected from
the group consisting of SSCI"" IiN -N _NNSS H3C
wE2@07/@@32\ ( \ ~ and ~--{\ N H3C H3C WO 2007/ RCUWASR07/066772
PCT/ US2007/ 066772 20 ii R, or QQZ is CH3 and Qis

sel ected fromthe group consishng of S 1 H\- N
--~SNSy N s-NH3C O~ | and ~N H3C H3C R, and

R2 are both CH3 and 0 is selected fromthe group
~consisting of s .4 N(~N~sy INS- s NNH3C o001l N
(\ ~~\ ~and T

(ee) R, R and the carbon atom to which they are attached together

form K , R4is H, Ry is CFs, and Bgis H, CHj, or ~-CH,CH;

- () Qis selected from the group consisting of

S
e R

S” HaC
8 0 0 O 4
HsC HsC ’

(gg) RiorRzis Hand Q is selected from the group consisting of

S~
< T e T

*

HaC
s 0 O O~
HSC HSC ,

(hh) R, and Rz are both H and Q is selected from the group consisting

of
s\[}{
y | s 5—8(1
HaC
s 0 0 O~
\ \ \ I -and \\’Nr



H3C H3C kk R4 is Hor CH3 and O is selected fromthe
group consisting of SSI1 IN N-NNSSHC O\ and
wqaRoH3A4BBC 11 R5 is H CH3, or -CH2CH3 and QEBHUS2007/066772

selected fromthe group consigting of S, -4 NIl S
[ IN -NN, \ NSS H3C PUS \ and iN H3C H3C WO
2007/ 121432 PCT/ US2007/ 066772 21 mmR, or R2 is H and
R4 is Hor CHs and Qis selected fromthe group
consisting of NSI1T i NSNSNNHC SOOO\ \ |
and H3C H3C nn R and R2 are both Hand R4 is H or

CH3 and Qis selected from
(ii) R; or R; is CH3 and Q is selected from the group consisting of

< =T = ﬁﬁ/g,

S HaC

0
¢ -o| O| and \H/E
LN N \ N .
' HsC HsC

(i R and R; are both CHs and Q is selected from the group
consisting of

Wéﬁ.&\t/g sj%,

S" 3

HsC
S 0 0 0
HsC HsC ’

(kk) Rsis Hor CHz and Q is selected from the group consisting of

— . - N
S S HaC

S O O 0
HaC HaC ’

[{13] Rsis H, CHs, or -CH,CHs and Q is selected from the group
consisting of

S 4 5 ’ ? Hsc P
s 0 Je 0\,{/2
\ o I and §-<>/N ,



the group consisting of S-TI4 -NI NNN _ S S HaC
0 00-3\V\\ and IIN H3CH3C 0o R, or R2 is H and

WOR07A2H432 CH3, or -CH2CH3 and Q i s sel ected frpoT/US1067/066772

group consistingof S SN -N\ NHC SSSOO
(c)~ V' \ (\ and IN H3C H3C 2007/ 121432

PCT/ US2007/ 066772 22 R1 and R2 are both Hand R5 is
H CHs, or -C H2CH3 and 0 is selected fromthe group
consistingof s N~-~\- N SSHC4 00 \ (\\
and N] H3C H3C Rl or R2 is CH3 and R5 is H, CH3, or

-CH2CH3 and Qis selected fromthe group consisting
of {(mm) RjorRzis Hand Rsis H or CHz and Q is selected from the group

consisting of

s~ ’ C s
s 0 0 O+
HaC HqC ’

(nn) Ry and R, are both H and Rsis H or CHz and Q is selected from

the group consisting of

HaC

S 0 o) o4
N | \ | é N\ | and \mN'/
HaC HsC ’

{00) R;orRzisHand Rsis H, CHs, or -CH2CHj3 and Q is selected from

the group consisting of

S ’ HoC

e ud g_Qf JV andé—gj/é

HsC HSC



Ilr~Sy s N II5 N]J]\ NI -NSS] HBCSo0 00 ~ \

\'\ (and IN H3C H3C rr Rl and R2 are both CH3, R5 is
WOR00CHBI43Dr - CH2CH3, andQ is sel ected from t heCOUS2007/066772

consisting of YSi 4 I NSII,AN-NN] \ NS S H3C '

SOO \ \ \ and IN H3C H3C W52007/ 121432

PCT/ US2007/ 066772 23 ss Rt or R is H R4 is H R5is

H CH3, or -CH2CH3, and Qis selected fromthe group

consistingof S_ S N-NNs SHCs o0o0O0\ \.\ andN

H3C H3C R1 and R2 are both H R4 is H R5 is H CHS3,

or -CH2CH3, and 0 is selected fromthe graoup .

corBpXt iMgard Ruage Boih Hand Reis\H,MEHa, r~CilzCHs apd Q is

selected from the group consisting of

e o

~N . ,N
S S HaC
Hj? Nenl ﬂ/gm H;‘/
HsC

{ag) RjorRzis CHj and Rsis H, CH3, or -CH2CHg and Q is selected
from the group consisting of

S’ b} S-rN

mm,«r

(rr)  R;and Ry are both CHz, Rsis H, CHs, or —-CHxCHjs, andQ is
selected from the group consisting of

S/ ? S’ * HSC P
s o] O o\”/g
9 SRS andH\/N,



Ss- HSCoO0O0O\) \~\) and IN H3C H3C uu Rl or R2

is CH3, R4 is H R5is H CH3, or -CH2CH3, and Qis
wa@edeaera from the group consisting of s / i PEFUS200I/&6772

YIN4 SSHCCCO POandé%l H3C H3C WO

2007/ 121432 PCT/ US2007/ 066772 24 vv R, and R2 are

both CH3, R4 is H R5 is H CH3, or -CH2CH3, and 0 is

selected fromthe group consisting of N} SSII 5 1

[" N SSNINHICO03301( and PP \S\ 3\ N H3C H3C

w R, R2 and the carbon atomto which they are

attachedto ether _form R4 is H,

-cmHs epidRgsi B, Reigb g B (I ﬂﬁe%d#zgzﬁa éaﬁs%%wl@cted
of N ~\-JNH3C S OO\ \ \ |
and N @ﬂé@?@ls ?ﬂgnd Qis selected fromthe

group consisting of S g '
T Wasi e éﬁ/g
N N "ﬁ\/N ,

57 ’ 3 e ’

S 0 0 O 4

Ot = e 0T
HaC HsC

() Ry and Rz are both H, R4is H, Rsis H, CHs, or -CH2CHjz, and Q is
selected from the group consisting of

ST HaC
s 0 0 O
s g-@/g gﬂ/i and H\;L/ |
ch HBC ,

(uy) RyorRzis CHs, Rsis H, Rsis H, CHa, or -CH2CHag, and Q is
selected from the group consisting of

?

S HaC

S O 0 o
{1 W ,gvand é—@/?
HqC ,

HaC



NIl l SY--4 IN-N\ -NNSSHCO\ Dand N H3C

H3C WD 2007/ 121432 PCT/ US2007/ 066772 25 xx R7 is O
w@ra7021432 sel ected fromthe group consi sting OPCT/UBR007/066772

SSHCo0O0O~ s---{\ N \ tpll'—lSCHSCR, or R is

H R7 is CF3, R4 is Hor CH3, and Qis selected from

the group consistingof S / N-11\ ~N _N-N\ "IN

SS, BCs 0o 00--\ (\\ and\ N H3C, H3C zz R

and R2 are both H R7 is CF3, R4 is Hor CH3, and O is

selected fromthe group consisting of S S HIC S oo

0 Q/\QI \Rglan%ngg [a\llre both CHs, Rsis H, Rsis H, CHs, or —-CHyCHjs, and Q

is selected from the group consisting of
S
/ W’é

_ N $
0T

sN . wd
S 0 0 O
T T KT e SO

HaC HsC ’

(ww) R, R and the carbon atom to which they are attached together

form Zg , Rsis H, Rgis H, CH3, or -CHCH3, and Q is

selected from the group consisting of

)

S 0 o) O
N ’ N , §—§\J/i and é—q ‘
H5C H3C R+ is CF3

and Q is selected from the group consisting of

S HaC
S 0 0 1 O\EKE
N I T e L



H3C H3C WD 2007/ 121432 PCT/ US2007/ 066772 26 aaa R or
RRis H R7is CF3, RS is H CH3, or -CH2CH3, and O is
w@edogaera2 fromthe group consisting of S -1, TECT/BS2004066772

SNSNNHC O \ \ and iN H3C bbb R and R2
are both H R7 is CF3, R5 is CH3, or -CH2CH3, and Q
is selected fromthe group conS|st|ng of -~ S \ ~N
-N, NN5SHIC O\ P\1 and\ IN OO0 H3C H3C ccc
R, or R2 is CH3, R7 is CF3, R5 is H CH3, or -CH2CH3,
and O is selected fromthe group consisting of N S_
/IS4 | SN, SNHC \ (and\ IN H3C H3C (dddd R,
andXeb dRSKdENO&YIS sppcied fram hegrup epnsising ofy
-CH2CH3, and Qis selected fromthe group COﬂ\TI/?tI ng

of WO 20;1(1%1/4@2 PCT/ H%z/og)?/ 0667g
S o 0 , O~
z“w ?‘{\J/é §’§j/!and E_QNI/
ch H3C ’

(yv} RjorRzisH, Ryis CFs, Rsis H or CH3, and Q is selected from the
group consisting of

s S,—N

Vg uliive ul -Si)fand g_Q/

HaC

(zz) Rjand Ry are both H, R;is CFs, Rsis Hor CHz, and Q is selected

from the group consisting of

S, ® S’ * * HSC +
S o) o) 0
O C CT Cand



27 SS14 N NNs ~HCSO4 0\ \ | and IN H3C
HBCR or R isH RAisH R7/is CF3, R5is H CH3,
woro7aRAEH3, and Qis select ed from the groupPCT/US2007/066772
- consisting of S NNE \S N NSS H3Cs Oand N\
\O \' N H3C H3c ee Rl and R226are both H R4 is H R7
is CF3, R5 is H CH3, or CH2CH3, and O is selected
fromthe group consisting of S NS Ti14 N NNS S
HBC OO OSN \\ s H3C and H3C R1L or R2 is CH3, R4
isH R7is CF3, RS is H CH3, or CHZCH3 and Qis

selectedfrom_the‘gro consisting of S NIf S-1T4
- N{(aga) N:rRHsdl, Ry is CFs, Rsis H, CHa, or WCHECHa, and Qis

selected from the group consisting of

- 4 /N £ N ’
S S N HaC
S 0 o
: HaC HSC

(bbb) Ry and Ry are both H, R; is CF3, Rsis M, CHa, or -CH2CH3, and Q
is selected from the group consisting of

* S.—-N

Vg ity ul Jsj/%and é_Sj*

HaC

(ccc) RyorRyis CHg, Ryis CF3, Rsis H, CHa, or -CH2CHg, and Q is

selected from the group consisting of

Wé\fﬁi\% \%

3

30
0
® < O] and m/é
N o' B maN \ N
Hsc HSC

{ddd) Ry and R are both CHs, R; is CF3, Rsis H, CHa, or -CH.CHg, and
Q is selected from the group consisting of



s oo~ \l \1\1and1 N H3Cor H3C WD 2007/121432
PCT/ US2007/ 066772 28 Ua RL and R2 are both CH3, R4 is
WOR00R121432 CF3, R5 is H, CH3, or - CH2CH3, and BLT/8S2007/066772
sel ected fromthe group consi ./ing of and enanti oners,

di astereoners, tautoners, solVates, or

phar maceutically acceptable salts thereof. In yet

anot her enbodi nent, the present invention is directed
to a conpound selected fromthe group consisting of O
HOOFCCN5S5FFN OHOSN1, F F F OHOOI NN
F\\W F NON~F F

T e éd\;ﬁ

s-N . N ol ,
s 0 0 O
\ W I Tand \TNV_

HaC HaC RiorRo

is H, Rsis H, Ry is CF3, Rsis H, CH3, or —CH.CHg, and Q is

selected from the group consisting of

et ey S

¥ H 3C

S 0 0 O
ST T ,f.wand =0
HsC HaC ,

(eee) Ry and R are both H, Rsis H, Ry is CF3, Rsis H, CHs, or -
CH,CHa, and Q is selected from the group consisting of

7 e

- s

S HaC

O I N
\ . \ s HaC and HsC

@ RiorRzis CH3, Rsis M, H'r is CFs, R5 is H, CHs, or “CHQCHS, and
Q is selected from the group consisting of

S

HaC

S 0 0 O
N N )l and \\'mr

L] » +



FO HOON-,,,SF~F)-NW 2007/121432
PCT/ US2007/ 066772 29 OF F Ho N! s ~Y~FNo FF HO
wWoe-Boob/1k1462 F o - F HO N s F 0O HOON/ F PCFHOs20b7/056772

\ N
FF /F 0OOF | NF HO~FRg CNQO OF F HO

;(Ql R+ and R, are both CHs, H4 is H, R;r is CFa, Rgis H, CHa, or -
CH,CHa, and Q is selected from the group consisting of

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

In yet another embodiment, the present invention is directed to a

compound selected from the group consisting of

0
Mo F
0




-'XNOFF ,,~, --CCHO Ns/ F oFF HOONP/

/| F~0 Flov NF CCs / \ F W 2007/121432
weANWsRGD7/ 066772 30 O p \ NF HO/ [/ \ [PFCBUS2007/066772
HOO( NNFF SF OHOoN(%d: Il V' F NOF OF

HOi NO FN OF

0 F
HO/U\/ N O E
| F
0
F
HO&O N> F
W, F .
T
's) F
~
HO ] NWF
P N-g ;
0
o) F
N-o ;
J F
0 S F
HO £
T
'e) F
F
HO&O N ® F
v/
0

Mo j
HO A F
5/ F



HO ~ ~ Nom\tvVf F ¢ 0O HO-OC
SF OHX]~,0 NS'"F F F
S2007/ 066772 31 0 HO ~_POI/BSH07/066772
s F NtSboF HO-~ ~ N1 1 -~

F HONNOF O -
NFF OF HOON
wWO0200A8421432 PCT/
HO)o O1= o F HO O
0

F
F
uS2

18]
X O
_ O
2
8] F

'8 :
F
0O



Ho -CCNSFF O0HOCO -CCG NSI FFOd Ho riN s cl
O HOF (c) ):=CN-t I \ /O-F O HOC -C3cl
WO 202433 O\ - WO 2007/ 121432 PCT/ US2007/ 066 7FQT/USB07/066772
H-Co ~~ ~1 F O HO ooO Ol—g)(-mOI N11\ / c~3
and
0

HO‘<—/ Ci
0



HOOj Nf S1\--/ F and enantioners, diastereoners,
tautoners, solvates, or pharmaceutically acceptable
wa@alwa24Ber eof . Specifically, the conpound of PCT/IB1087/066772
(1) is OF HOO NS F The prgs"?ent invention is
further directed to a conpound™of Fornula (1) O R3S R4
RS R HOI\ Nn RfT RL RR QFormula (1) wherein: X
is a covalent bond, O, or S; RlL and R2 are
i ndependently selected fromthe group consisting of H,
Cl- $al kyl, and substituted Cl-aal kyl, or Rl, R2 and
the carbon atom to which they are attached together
may fd%é _r7cycloal kyl; R3 is H WD 2007/121432
PCT/ 007

86617 3 R4, and RS areiifRdependently
sel ected fro & grioup ok @u. FH,_ hal o,
Cl- 3al kyl , C3-Zeycldal kylQ C3NZdycl oal . y- C1- 4al kyl ,

Cs. 7cycl oal kyl oxy-d - 4al kyl, Cl-sal koxy-C1-4 al kyl,
C6- 10aryl © heteroaryl, halo substituted Cl-4alkyl,

am noHQuBstituted C, .4alkyl, C6.loaryl substituted
y NG;A'al kyl, cyano
, antphyd substituted

Cl. 4al kyl
substituted C

are independently sel ected from
the groupcconsisting of H  halo, Cl. 3alkyl, halo

Cl. 4al kyl ; R6 and

substipuged Cl-3al kyl, Ci-3al koxy, and hal o

substi t ut'edoC y; n/' 1, d Qis Co6-, Daryl;
N o CF

3
;and
O
% f-
0
T -0
S F .

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof. Specifically, the compound of formula (1} is
0 F
F.'
HOJ\/ © N S F
W/

The present invention is further directed to a compound of Formula (1)

O Rﬁ /R4 As Re
HO VLS AW
[ N N R7
Rg RQ =

Formula (I)

wherein:

X is a covalent bond, O, or S;

R, and R, are independently selected from the group consisting of H,
Ci.salkyl, and substituted Cq.galkyl, or R4, Rz and the carbon atom
to which they are attached together may form Cs.scycloalky!;

Rsis H;



and enantioners, diastereoners, tautoners, solvates,

or pharmaceutically acceptable salts thereof. The
w@e@sant43i nvention is also directed to a conporReUSI007/066772

Formula (I) (c) RB X5 RS nQR? Rl R2 Fornmul a

(1) wherein: X is a coval ent ond 0, or S R and R2

are independently selected fromt he gr oup- consi sti ng

of H ~ Cl _8alkyl, and substituted Cl_8al kyl, or Rl, R2

and the carbon atom to which they are attached

together may form C3-7cycloalkyl; R3 is H R4 and RS

are | ndependent |y selected fromthe group consisting

of H, Rapafds @f i@%@m%nden@s selegtachliomythe group consisting of H,
CG.7 I
Teyel oal Bt el L EYpioakit CorpysioalGraplkyh Co

C6- 10ar ygyclwkﬁozw& 42Ikymaﬂ|3@aag%m?t—ce WaBg, %A@%ﬁeteroaryi,
am no s I.t.ute a , JLo-1(C)ar

007 15 DR SeSHT e S0 AN Amino SEOSUIS Gk, Corcary
Cl-4al k s

Subeti t SHoSEAR! ORMlo SHOARad N Sibofibndd i bl C YRR

Cl4al kylsubstitetesh@; R?kyirmd hyid!pemsabsﬂ;tyte;bﬁ)emileﬁ; from

t he nsi stin Cl. 3al k hal.o,.
Subs e APAGP T Fdaihrdealy el romHe iy cORsiSting of H,
subst i t waRf CrLalkdl, Kﬁl@/suﬁbﬂt@ceéi G%V;gaﬂqyi fmdsa@(dx% 884 ealed
fromthe grou consi sti ng of N~
stituted C; -aalkoxy;
nis 1; and

Q is Ce.1 garyl;

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof.

The present invention is also directed to a compound of Formula (1)

Formula (1}

wherein: _

X is a covalent bond, O, or S;

Ry and R, are independently selected from the group consisting of H,
Ci.galkyl, and substituted Cq.galkyl, or Ry, Rz and the carbon atom
to which they are attached together may form Cacycloalkyl;

Rs is H;

Ras and Rs are independently selected from the group consisting of H,
halo, Cy.salkyl, Cs.7cycloalkyl, Ca.zcycloalkyl-Cyaalkyl, Cs.
scycloalkyloxy—Cq.salkyl, Cisalkoxy—Ci4 alkyl, Ce.10aryl, heteroaryl,
halo substituted Cy.salkyl, amino substituted Cy.4alkyl, Ce.1paryl



and enantioners, diastereoners, tautoners, solvates,

or pharmaceutically acceptable salts thereof. The
Wee@gant432 nvention is al so directed to a conpoRemUsI007/066772

Formula (I) OR3 R4 R6 R6 HQgg,'Nn R Q7 RLR

Formula (1) wherein: X is a-covalent bond, 0, or S;

R1 and R2 are independently sel ected fromthe group

consi sting of H,  Cl-8alkyl, and substituted

Cl.3alkyl, or Rl, Rz and the carbon atom to which

they are attached together may form C3-7cycl oal kyI R3

is H R4 and R5 are jndependent sel ected fromt
group c SubpstiutathConaliyl, hﬁtﬁrQﬁfy@ﬁ@Hw Ci.salkyl, cyano

C3- 7cycl
7cycl oals%%g%;edcﬁs ﬁ&ﬁwy%ﬁéé@%}aﬁkgéé&t GC%
C6- 108§ yihd R};earerinaepéndenmwseta:&mstmmuheQi;rﬁ}]p 4ah:k!§|ing of H,
am no s [ Cl1- 4al kyl., =10 stituted,
S hal IS, el TR Bubalisineg i) C it i o
subst i t w gdiiGlediel gé/"( 2007/ 121432 .
PCT/ USZOO? 066772 5 and R7 are independently

sel ect é&l1 or @rantle group consisting of H  halo,
Cl _3alk tltuted Cl. 3al kyl, , 3al koxy, and
hal"o %as et eiaRe P for L L, o d®Q s

sel ecte mth@ ar qpns ti Ir 1H/ N N
S SNE A G pal g

, and

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutical_iy
acceptable salts thereof.

The present invention is akso directed to a compound of Formula (1)

Formula (!)

wherein:

X is a covalent bond, O, or S;

R, and Ry are independently selected from the group consisting of H,
Ci.galkyl, and substituted Cy.galkyl, or R4, Rz and the carbon atom
to which they are attached together may form Ca.rcycloalkyl;

Rsis H;

R4 and Rs are independently selected from the group consisting of H,
halo, Cy.salkyl, Ca.zcycloalkyl, Ca.7cycloatkyl-Ci.salkyl, Ca.
seycloalkyloxy—Ci.salkyl, Ci.ealkoxy—Ci.4 alkyl, Ce-soaryl, heteroaryl,
halo substituted C,.4alkyl, amino substituted C.salkyl, Cs.10aryl
substituted C4.4alkyl, cyano substituted Cy.salkyl, and hydroxy
substituted Cy.salkyl;



SoHCHC N'O S-~() NH3C O-I N and H3C and

enantioners, diastereoners, tautoners, solvates, or
w@barmeasuti cally acceptable salts thereof. |PCHE82007/066772

anot her enbodi nent, the present.invention is directed

to a conpound selected fromt group consisting of 0O

HQJ O " 11\ / ,C3 OCF3S HO~,-ONM | CN OCF3

.HOB-GcN N, ~I " , and WD 2007/ 121432

PCT/ US2007/ 066772 36 0 HOO/ G F3 and enanti omers,

di astereoners, tautoners, solvates, or

phar maceut i caI ly acce tabI e salts thereof. The

conpolia wdd% aﬂeenge ntfvm&@mdaﬁomﬂpeaqr@@p senpisireat H,

in the | ah| alrs. r
use in ’E¢ ugpﬂ{ea@%fjﬁét't‘g ()4(13%%&&&43%”&)@, Eﬁé haﬁ)o
substituted C,.salkoxy; :
nis 2; and
Q is selected from the group consisting of

s 4
O T S ST

:
HsC ’
. g %

HaC ’
SR e N

b

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof.

in yet another embodiment, the present invention is directed to a
compound selected from the group consisting of

o
HOJK/O\CCN’\/@——Q—CF
HOJ\/O N/\[ j/@
Hoj)\,om /\QN/ ﬁCFa

] N /\N .

, and



t he conpounds of this invention refer to non-toxic
"pharmaceutically acceptable salts" (Ref.

wo ndogneB: onal J. Pharm, 1986, 33, 201-217; JPCT/US2007/066772
Pharm Sci ., 1997 (Jan), 66, 1, 1) O her salts well
known to those in the art may° however, be useful in
the preparati on of conpounds accordlng to this
i nvention or of their pharmaceutically acceptable
salts. Representative organic or inorganic acids
i nclude, but are not limted to, hydrochloric,
hydr obrom ¢, hydriodic, perchioric, sulfuric, nitric,
phosphorc, acetic, propionic, glycolic, lactic,
succimpe, al_ei ymaric, malic, tartaric, citric,
benzoi ¢, mandp ul foni c,
hydroxyethane Qp¥'c, sul fonic, oxalic,
panoi c, 2 -naphtha le nesulf ," p-toluenesul fonic,
cycl ohexanesul fam c, salicyli gegcharinic or
trifluoroacetic acid. Representative organic or
driosgaticendigseissionebmees, thutbrars, sulates,ortmthrtraceutically
basi c or catlonlc salts such as benzat hi ne,
achpBiab 8848 Hiereefhol i ne,  di et hanol ani ne,
et hyl enedi am ne, negl um ne, procai ne, al um num
calcium |ithium nagnesium potassium sodi um and
zi nc.ThHeheompesrd of theqrresent ihvmitim:ﬂ:e&;ayviam be prasent ipthe

d ft ' tion. |
i&nof BB Bacap Ay AAEEP TPl SHlts: (ot dsPafmeditioe] the safis.ot
tRé cbﬁﬁao%aawm 1r§\)%"r‘1'noﬁrr6ferr e fbhMoRieMyearmdderitically/i vo
into QU|re npound. Thus, in the nethods of

atcceatativé&wﬁafﬁ’ Fioé Intessabanal n5atm ol 986183120 HR17; J
d h
Wi‘ﬁf%%é 87t e T T TR S e KRR ol e ar

Howes@lr| e dbsfol psiee plép&\ﬂa&abn%caﬂfbﬂuhﬂééh%&orcimg to this
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Representative organic or inorganic bases include, but are not limited to,

basic or cationic salts such as benzathine, chioroprocaine, choline,
diethanolamine, ethylenediamine, meglumine, procaine, aluminum, calcium,

lithium, magnesium, potassium, sodium and zinc.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds that are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with



chiral center, they may accordingly exist as

enantioners. Wiere the conpounds possess two or nore

- wa@hooratiseenters, they may additionally exi st BGT/US2007/066772
di astereoners. It is to be un%@rstood that all such

i somers and m xtures thereof “are enconpassed within

the scope of the present invention. Furthernore, sone

of the crystalline fornms for the conmpounds may exi st

as pol ynmorphs and as .such are intended to be

included in the present invention. In addition sone

of the conpounds may form sol vates with wa
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1 SRR eRRLS YAt RS BSmixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid
and/or (+)-di-p-toluoyl-I-tartaric acid followed by fractionai crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPL.C column.



(mass |l evorotatory) %l evorotatory = x 100 (nmass
dextrorotatory) + (nmass |evorotatory) Another
weedodeent of the present invention is a conpPSI/UBINT/066772
conprising the [ evorotatory erggm oner of a conpound
of formula (1) wherein said conposition is
substantially free fromthe dextrorotatory isoner of
said conpound. In the present context, substantially
free fromneans less than 25 % preferably |less than
10 % nore preferably less than 5 % -even nore
preferably less than 2 % and even nore preferably |ess
than I % of the dextrorotatory isoner calculated as %
dextr
doxt r P8y HrEfierer BTl LR HeBbRt itlgliorbl o EBsition
torapdsingithy eekiromtatenadsantitimeraf edcdropaund obBomaula (1),
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subst ant 1 al free fromthe correspondi ng

Zﬁ ﬂ’erpreferably less than 10 %, more preferably less than 5 %, even more
preferably less than 2 % and even more preferably less than 1 % of the
levorotatory isomer calculated as.

(mass levorotatory) %100
(mass dextrorotatory) + {mass levorotatory)

% levorotatory =

Another embodiment of the present invention is a composition
comprising the levorotatory enantiomer of a compound of formula {l) wherein
said composition is substantially free from the dextrorotatory isomer of said
compound. In the present context, substantially free from means less than
25 %, preferably less than 10 %, more preferably less than § %, even more
preferably less than 2 % and even more preferably less than 1 % of the

dextrorotatory isomer calculated as

(mass dextrorotatory) %100
(mass dextrorotatory) + (mass levorotatory)

% dextrorotatory =

For example, the present invention is also directed to a compound

selected from the group consisting of

o
0O
H _/<—o . i
O
HO‘<’O )\/s .
T et~
F



enantioner. During any of the processes for
preparation of the conpounds of the present

WO pwenei4en, it nmay be necessary and/ or desir abP@r/U82007/066772
protect sensitive or reactive% groups on any of the
nol ecul es concerned. This may be achi eved by neans of
conventional protecting groups, such as those
described in Protective Groups in Organic Chem st |,
ed. J.FPW MOme, PlenumPress, 1973; and T.W
Geene & PP.GM Wits, Protective Goups in Oganic
Synt hesi s, John Wley & Sons, 1991. The protecting
groupg renmoved at a conveni ent subsequent
st age fsi net hods-kngwn ~@r't. Even though
the conpounds the \prese ' icr (including
their phar matewtical/l §)atcépt able sgl ts and
phar maceuti cal | y accept abl e soI vat es)’ %Qﬁ
adm ni steged al one, they will generally be
adm niHg ed |n adm xtiure with a pharnmaceuti cal

carrler 3= ctd wWth regard to
t he |ntended e ongq ' % &nd standard
phar maceutl cal ri nary pr act| €e. Thus, the
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didriehfer(1) and one or nore pharmaceutically
acceptable carriers, excipients or diluents. By way
of exanple, in the phar maceuti cal conpositions of the
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regloved @t a coryanienbisubsequerdistage using methods known from the

art.

Even though the compounds of the present invention (including their
pharmaceutically acceptable salts and pharmaceutically acceptable
solvates) can be administered alone, they will generally be administered in
admixture with a pharmaceutical carrier, excipient or diluent selected with
regard to the intended route of administration and standard pharmaceutical
or veterinary practice. Thus, the present invention is directed to
pharmaceutical and veterinary compositions comprising compounds of
Formula (1) and one or more pharmaceutically acceptable carriers, excipients

or difuents.

By way of example, in the pharmaceutical compositions of the present
invention, the compounds of the present invention may be admixed with any



dusti ng powder. An alternative neans of transdernal

admnistration is by use of a skin patch. For
wez@Tpkr32 t hey can be incorporated into a creaP€T/US2007/066772

consi sting of an aqueous emul sjpn of polyethyl ene

glycols or liquid paraffin. They can also be

i ncorporated, at a concentration of between 1 and 10%

by weight, into an ointnment consisting of a white wax

or white soft paraffin base together with such

stabilizers and preservatives as may be required For
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The carrier nmay take a wide variety of forns
dependi ng upon the desired route of adm nistration
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preparations such as suspensi‘on
orally in the form of tablets containing excipients such as starch or lactose,
or in capsules or ovules either alone or in admixture with excipients, or in the
form of elixirs, solutions or suspensions containing flavoring or coloring

agents.

The compositions (as well as the compounds alone) can also be
injected parenterally, for example intracavernosally, intravenously,
intramuscularly or subcutaneously. in this case, the compositions will

comprise a suitable carrier or diluent.

For parenteral administration, the compositions are best used in the
form of a sterile aqueous solution which may contain other substances, for

example enough salts or monosaccharides to make the solution isotonic with

blood.



elixirs and solutions, suitable carriers and additives
i nclude water, glycols, oils, alcohols, flavoring
W@o@ns43pr eservat i ves, stabilizers, coloring BOEOSR07/066772
and the like; for solid oral gﬁeparations, such as
powders, capsules and tablets) suitable carriers and
addi tives include starches, sugars, diluents,
granul ating agents, lubricants, binders,
di sintegrating agents and the like. Solid ora
preparati ons may al so be coated with substances such
as sugars or be enteric-coated so as to nodul ate the
maj or site of absorption. For parenteral

ot or 118 idicarBeatpPg LR iutiationtie S5 ens Jhabs
Adiheasfdial thhifdii vf Riblas &8 er2eatbeomhicH tarebe dbinsulated in a
suspensi ons or solutions nay al so be prepared

GEMVENEPRY Mate®us carriers along with appropriate
addi tives. Advantageously, conpounds of the present

i nventi o 1L 0OLS N ' -al

or ¢ oY Ry ullfer, Sl bR st R Rils dortaifg
dHevbpdrelos i @dmputndd brtee iverftionrddscribed dardiy as the
Furthernore, conpounds for the present invention can

andiva dngrediant can berprererashiy Btinalpbn MKINg e HAAPOUNELOhf

. ; Byiltty . it
AR it bIRERacUGld cBier doclling IPRoRITRnaly) "
p?ﬁ@ﬁw’ab%ﬂ:ﬁ%’dﬁéﬁi@dﬁﬂﬁ@fe@ﬁﬁ@ﬁ@s. Zlﬁaelctar:ﬁsr mbgdale@}alamiéet
t ed in the art that the fherapeuti.c

rieBeo! PEmacEeenginaieRd e RSt autess! FTBS AR (6
Gl PabbIREFHL e‘FﬁL'zscgir qu&@“&%?iép%?aﬂd?%rﬁ% a4 élhs;)é’%fsibr}s,

according to the desired effect. Therefore, optina
gasagad satutimsaduitatils carrats mag asditvesdnelyde avaterighnels,

A alahoiontld Sed s, BRRENEHES, SERBRAHEL SRy obbfis
EPRNRE: it .soff draepdicionsduth &f pbiderl, sapseles and

condition. In addition, factors associated with the
tphlets, cuitablesiasfieistansbagditiveinchle starchesasygarsudiuants,

| j di ot ) f oAb | oo i .
e 8o A, bRl oS s Bt and e v
scﬂi@r@at bmplaréﬁtﬂfs?na%taﬁso becohtedhith abh@tancel@sam?s augars
thus exenpl ary of the average case. Therg can, .0

ot i eI GBI ARG PR A Bree SRR E I PeTbUPn 526
S ARPAIRIRRIALEN B! dffler RMLsUBMNG BoAsiRt ¥ Sk WhRr and
scope of this invention.

other ingredients may be added to increase solubility or preservation.
Injectable suspensions or solutions may also be prepared utilizing aqueous

carriers along with appropriate additives.

Advantageously, compounds of the present invention may be
administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily, Furthermore,
compounds for the present invention can be adminisiered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermal skin

patches well known to those skilled in that art.



Conpounds of this invention may be adm nistered in any
of the foregoing conpositions and dosage regi nens or
whyooreans2 of those conpositions and dosage repCTERR07/066772

established in the art whenevep,use of the conpounds

of the invention is required for a subject in need

thereof. The invention also provides a pharnaceutica

pack or kit conprising one or nore containers filled

with one or nore of the ingredients of the

pharmaceutical and veterinary conpositions of the
tionally associated with su
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hyper chol esterol em a, m xed hyperlipidem a, and hypo
HDL- chol est'erol emi a), atherosclerosis, obesity, and
ot her Cdinporiads of thig iavention may ibgi atinipistdrediin anpotithe

ner honeost.asi s lications thereof.. ounds
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progression of, a condition directly or indirectly
¢rsaperds ehthpinyerdiontis requieddenp suhiest b neaeethpragient
invention are partcularly useful in treating

LS8 B SRBL R RO e B AR M rmpriig
Sid 6Kmoré tbhiaatire filealithdriobt@iore of the ingredients of the
pharmaceutical and veterinary compositions of the invéntion. Optionally
associated with such container(s) can be a notice in the form prescribed by a
governmental agency regulating the manufacture, use or sale of
pharmaceuticals or biclogical products, which notice refiects approval by the
agency of manufacture, use or sale for human administration.

For oral administration, a pharmaceutical composition is preferably
provided in the form of tablets containing 0.01, 10.0, 50.0, 100, 150, 200, 250,
and 500 milligrams of the active ingredient for the symptomatic adjustment of
the dosage to the subject to be treated.

Examples of condition intended to be within the scope of the present



i nfl anmati on, cataract, cardiovascul ar di seases,

Met abol i ¢ X Syndrone, hyper-LDL-chol esterol em a,
walyeviipi4dem a (i ncl udi ng hypertri gl yceri dem a, PCT/US2007/066772

hyper chol esterol em a, m xed h‘ﬂfrlipidenia and

hypo- HDL- chol esterol em a), eroscl erosis, obesity,

and other disorders related to |lipid netabolisn1and

ener gy honeostasis conplications thereof. In regard to

the use of the present conmpounds in treatnent of the

di sases or conditions such as those |isted above, a

therapeutically effectjve dose can be determ ned by
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The compounds of the present invention are partcularly useful in

treating diabetes, nephropathy, neuropathy, retinopathy, polycystic ovary
syndrome, hypertension, Eschemia, stroke, irritable bowel disorder,
inflammation, cataract, cardiovascular diseases, Metabolic X Syndrome,
hyper-L.DL-cholesterolemia, dyslipidemia (including hypertriglyceridemia,
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL- o
cholesterolemia), atherosclerosis, obesity, and other disorders related to lipid
metabolism and energy homeostasis complications thereof.

In regard to the use of the present compounds in treatment of the
disases or conditions such as those listed above, a therapeutically effective
dose can be determined by persons skilled in the art by the use of
established animal models. Such a dose would likely fall in the range of
from about 0.01 mg to about 15,000 mg of active ingredient administered 1
to 4 times per day for an average (70 kg) human.

GENERAL SYNTHETIC METHODS




NQ\. / R R R21d Mthod 2. 0 RB R4 R6 HO x i\
1~-R~ NH+ QR7 RLR o/ 1-B1l-p. R5 R6
WORBH1D46) 3 (when R5 = H O R3 R4 HO N T04, EtBJ/US2007/066772
NaCNBH3, CH R7 2Cl12 2 (Wen = Cl-C3 alkyl) RL R
I'd WO 2007/ 121432 PCT/ US2007/ 066772 45 Method 3. O R3
R4 Re HO\XI~NH+QR7 R, R O1-A1-E OR3 R
R5 RBL RSMpBr HO ~\~'/611\1 R7 (or R5Li, R5Cu, etc)
"R R2 1d Schene 1, wherein RL: R2, R3, Ra, R5, RG,
R7, X and Q are as described above, describes several
general nmet hods for the synthesis of conpounds of

For miRepregentadive sratpsiuadsion t%pm@nlmvanm g@nbA of
Eﬁmﬁ%ggﬁfné%?z&ae&%%gﬁ HPL O erkr Q/ﬁ%é&%eﬁ%&%‘&%nﬁéd
below as well as the illustrative examples that follow. Since the schemes are
an illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the
various starting materials used in the schemes is well within the skill of

persons versed in the art.

Scheme 1. General methods for the synthesis of
Compounds of formula (Id)

R Ry _
Method 1. Q « 3 4 g
HO \/\\ 2\ Rs
| NH + . Ry
R, R ANy Y
1-C

Method 2 0 Rs Rs R
- X \ / . &
HO =2 A 5
Il NH o+ - Ry

1-B

o

R R
NaBH(OAC); (when Rg = H) « \3 /4- Rs Rs
HO > _ o
TiCly, EtsN; NaCNBH3, CHoCly L ' 7
(when Rg = C4-Cg alkyl) Ry R .




be a | eaving group such as Br, d, I, nesylate, etc.
under a basic condition, such as Cs2CO33 in CH3CN, can
w@emenat4e2 t he correspondi ng conmpound of Id. [|PCVESINOT066772

2, reductive amnation of 1-B ywth aryl aldehyde 1 -D
(e.g. RS = H by using NaBH( )3 will generate Id;

or reaction of 1-B with aryl ketone (e.g. R5 = Cl1-C3
al kyl) to give the. shift-base followed by reduction

with NaCNBH3 will generate Id. In Method 3, reaction
of 1-B with aryl aldehyde 1 -E to give the sniff-base
foll owed by reaction vvlth organo al kyl reagents such

as Ueihghdrd reaents, RCH3LI 'or or gano- cupper reavgent
will also prgwt &wz. Cerer at—rx

the synthesis of npounds oNHf or nu)e @

2007/ 121432 PCTRuSSe 2 46 fethed ¥

R XOHONH+ R7 RL R1-ES 2-A R6 NaBH(OQAc) 3 (when
RS =H OXR3 4 }~1-AR HO N 7 T04, Et3N'"HENaCNBH3,

CH2d 3/ \\ (when R5 :01 C3 aIkyI) RLR2 le Method

2. 0ORBRAHRE Ho ~\ [fH + PAXR2 ~/ 1-B 2-B,
O R3 R4 %N@g;\/EBTHoxg WR
7

{or Rsli, RsCu, elc)

Scheme 1, wherein Ry, Ro, Rs, R4, RBs, Re, R7, X and Q are as
described above, describes several general methods for the syniheéis of
compounds of Formula Id. For example, in Method 1, alkylation of the
substituted benzoazepine 1-B _With a compound of Formula 1-C where Y can
be a leaving group such as Br, Cl, |, mesylate, etc. under a basic condition,
such as Cs,COj3 in CHLCN, can generate the corresponding corhpound of Id.
In Method 2, reductive aminaﬁon of 1-B with aryl aldehyde 1-D (e.g. Rs = H)
by using NaBH(OAc); will generate Id; or reaction of 1-B with aryi ketone
(e.g. BRs = C4+-C3 alkyl) to give the shiff-base followed by reduction with
NaCNBH;z will generate Id. In Method 3, reaction of 1-B with aryl aldehyde
1-E to give the shiff-base followed by reaction with organo-alkyl reagents
such as Grignard reagents, CHsLi or organo-cupper reagent, will also

“provide Id.

Scheme 2. General methods for the synthesis of Compounds of formula (le)



N , (or RSLI, RSCu, etc) R R2, le Schenme 2, wherein

Rl, R2, R3, R4, R5, R6, R7, X and O are as described
w@bwva14descri bes several general mnethods for PEEUS2007/066772

synthesi s of conmpounds of Forjula le. For exanple, in

Met hod 1, reductive am nation 1-Bwith aryl

al dehyde 2-A (e.g. R5 = H) by using NaBH(OAc)3 wi ||

generate le; or reaction of 1-B with aryl ketone

(e.g. RS = C1-C3 alkyl) to give the shiff- base

foll owed by reduction with NaCNBH3 wi ||l generate |e.

In Method 2, reaction of 1-B with aryl al dehyde 2-B

t omMgthoa1:t he shill-b ‘owed b)ﬁs reactl on Wkd h

or gano- al kylg =t

or organo-cuppe

Conpounds of | a )

separated into their enantionmers by chromatography on

a chiral stationarys phase. Alternativelf,"A t he basic

conmpounds of the present invention nmay be converted to

WO 2007/ 121432 PCT/ US2007/ 066772 47 dlastereoneric

S 8l to8i ), T, & i th a c raI Cld eso '- I nt.
theT eRant i ofers by i - (T yw
i siogeng: asbd:rysr@rcafaexgred Hoat pe Sdder\ o
eaatlen p; 6CpEsakyt ep be sepa‘hat"@d ro ot her conponents
of the reaction mxture and subjecté&d to purification
before its use as a starting material in a subsequent
step. Separation techniques typically include
evaporation, extraction, precipitation and
filtraetiod2. Purifidati orﬁiat ech sques ty;pl cal | y ‘i ncl #de
col um chr omat gg J
Chem 1978, 43, 29 t| |
crystallization amd Fostt
the final products, internediates and starting
materials are confirnmeg by spectroscopic, 2B
spectronetric and anal ytical methods incl ud| ng nucl ear g,

magneti c resonance (NWR), S sﬁect ro trF?g and
liquid chg %; ogr aphy (I—’_I;—’ [ p Rz
t he preparation of

Ry

{or RsLi, AgCu, eto)

CH3Li

ie

Scheme 2, wherein Ry, Rz, Rs, R4, Rs, Rg, Ry, X and Q are as
described above, describes several general methods for the synthesis of
compounds of Formula le. For example, in Method 1, reductive amination of
1-B with aryl aldehyde 2-A (e.g. Rs = H) by using NaBH(OAc); will generate
le; or reaction of 1-B with aryl ketone (e.g. Rs = C1-Cj alkyl) to give the shiff-
base followed by reduction with NaCNBHs will generate le. In Method 2,
reaction of 1-B with aryl aldehyde 2-B to give the shiff-base followed by
reaction with organo-alkyl reagents such as Grignard reagents, CHal.i or
organo-cupper reagent, will also provide le.

Compounds of Formula (1) that are chiral may be separated into their
enantiomers by chromatography on a chiral stationary phase. Aiternatively,
the basic compounds of the present invention may be converted 10



conmpounds of this invention, ethyl ether,

tetrahydr of uran and di oxane are conmmon exanpl es of an
werdeneaB2 sol vent; benzene, tol uene, hexanes apdI/US2007/066772

hept anes are typi cal hydrocar sol vents and

di chl oronet hane and di chi oroe hane are representative

hal ogenat ed hydrocarbon solvents. In those cases

where the product is isolated as the acid addition

salt the free base may be obtai ned by techni ques

known to those. skilled in the art. In those cases in

whi ch the product is isolated as an acid addition

dastereameria salts byayxtgenwith @ drel geidnyickrasghiegddnientheirof
t AC] B conpounds of the present
qn%gﬁﬁegﬁbﬁﬁ%éﬂseprgs%[ﬂzépum ngmghluralS HPLC Pres
Abbrevi ati ons Ac = CHSC( O- Aq aqueous = Conpound
con = concentration = di chl or.oet EDI\/F
RTA E  E iy ﬁ@ﬁ?)@é@ ewma@f:?ﬁs
84%3 nof glp r O%gﬁg?d?%bﬁ‘\@rhc%\ﬁ% g%oéfm %y: ct-'t%g%"e?

dmbjectémm papifidadidn b:efd)tel ifdiseas pl daiting )niBlekial D, aBsubsequent
triazol o

S\PR nSRRatBRARERNaHFS REISHY ittt SEpRaEoR e REAtO |y
FRELPIALER ANg filtkfionMPuTifidBEGY tedRintyuesty PR include column
chromatography (Still, W. C. et. al., J. Org. Chem. 1978, 43, 2921), thin-layer
chromatography, crystallization and distillation. The structures of the final
products, intermediates and starting materials are confirmed by
spectroscopic, spectrometric and analytical methods including nuclear
magnetic resonance (NMR), mass spectrometry (MS) and liquid
chromatography (HPLC). In the descriptions for the preparation of
compounds of this invention, ethyl ether, tetrahydrofuran and dioxane are
common examples of an ethereal solvent; benzene, toluene, hexanes and
heptanes are typical hydrocarbon solvents and dichloromethane and
dichioroethane are representative halogenated hydrocarbon solvents. In
those cases where the product is isolated as the acid addition salt the free
base may be obtained by techniques known to those skilled in the art. In
those cases in which the product is isolated as an acid addition salt, the salt
may contain one or more equivalents of the acid. Enantiomers of the
compounds of the present invention may be separated using chiral HPLC.

Abbreviations
Ac = CH3C(O)—
Ag = aqueous
Cpd = Compound
con = concentration
DCE = dichloroethane

DMF = N, N-dimethylformamide



h _ phenyl PPA = pol yphosphoric acid psi = pascal
per square inch t-Boc = tent-butoxycarbonyl t-Bu

wWo eowAbusyl TEA = triethylamne TFA = trifl uoOPCHUS100T066772
acid THE = tetrahydrofuran Tla%t— (thin | ayer
chromat ography) Li N(TM5)2 = hi um
bis(trinmethylsilyl)amde Tol = toluene WO 2007/ 121432
PCT/ US2007/ 066772 49 EXAWPLES Exanple A° O HO ~' O\
/1 C3 S""N Conmpound 1: _ '
{3-[3-(4-T(fl uorornet hyI phenyl ) -i sot hi azol - 5- yEr net by
11-2, 3,4, 5-tetr ahydro-
H benzo[ dJazEH$O7- yi oxy}- acetqi@eﬁb/i'%mpﬁ@et itle
conmpound was e according t :
Schenme Al ~ong.Fi BBr 3, h,tr%\'?gg%ge NH
OEOKk,._, BEtA b ' 35% fuor 2 ethgps AI a, 98% Cs2CO3,
CH3CN O BHB- TH Fp

EtOAc = ethyl acetate
h or hr = hour(s)
HATU = N-[(dimethylamino)(3H-1,2,3-

triazolo{4,5-b)pyridine-3-
yloxy)methylene]-N-
methylmethanaminium

‘hexafluorophosphate
LAH = lithium aluminum hydride
Me = methyl
min = minute(s)
Ph = phenyl
PPA = polyphosphoric acid
psi = pascal per square inch
-Boc = teﬂ—butéxycarbonyl
+-Bu = tert-buty!
TEA = triethylamine
TFA = trifluoroacetic acid
THF = tetrahydrofuran
TLC = (thin layer chromatography)
LIN(TMS). = Lithium bis(trimethylsilyl)amide

Tol = toluene



-to NH Aic, 48% O MO 10:: NH Ala Cpd Ala can be
prepared accordi ng to published procedures (US patent

wWOR00742839, 706 and Eur. Pat. Appi. 204349). WPCT/US2007/066772

2007/ 121432 PCT/ US2007/ 066772 0 OO0 EtOCONH ADb
"(4- Oxo-2, 3,4, 5-tetrahydro-| I—f-1 enzo[ dJazepi n-
7-yl oxy)-acetic acid ethyl ester To a solution of Al a
(725 ng, 3.8 mol) in CH2CI2 (10 nL) at -78 C was
‘added BBr3 (1 Min CH2C 2, 11.4 nm, 11.4 mmol). The
reaction mxture was allowed to warmto room
tenperature and stirred at roomtenperature for 5 h.
) was added slowly to quench the reaction.
The reaction m xture was then concentrated to give a
yell ow solid. A mxture ahli§e bove crude phenol,
et hyl bronpacetate (950 ; - mol ) and Cs2CO3
(2.47 g, 7.58 mml) in CH3CN (15 nL) was stirred at
80 C for 20 h. After cooling to roomtenperature, the
m xture was pgrtitioned betvveen Et OAc_apd H20 and t he

aqueous | ay XLFa W t h _ e"sconbi ned
@ \ » centrated and

organi ¢ phases were
purlfled by col umm c ra hys~h\b gi ve 350 ng (35%

Lt ”"%@ﬁﬁﬁﬁ e

6.69 (d, J =
459(s 2 H, 427(q,J= . Hz 2H) 380Is 2

’ Tﬁe title compo&nd wastn’ade according to Schemes A1 and A2.

o

Scheme Al
¢ i O
MeO 1.8Br3, CHC g o
NH - | NH
. 9
Ala. 98% "Et0” B Alb, 35% for 2 steps
3 (]

C$,C0s, CHsCN

O
BHa-THF
e

Atc, 48%
O
MeQ
NH
Ala

Cpd A1a can be prepared according to published procedures (US
patent No. 4,659,706 and Eur. Pat. Appl. 204348).



3.06 (t, J =6.0 Hz, 2 H, 1.30 (t, J =7.1 Hz, 3 H);
MS (ES) mlz: 286 (MrNa+), O EtO CICNH Alc

WO 2003/121432 Tet r ahydro- 1 H benzo(dJazepi n- PCT/US2007/066772
7-yl oxy)-acetic acid ethyl est 1 M bor ane- THF
solution (1 nm., 1.02 nmol) was added dropwi se to an
i ce-cooled and stirred solution of Al b (90 ng, 0.342
mmol) in THE 15 nL). The stirring was continued at 0
Cfor 1 h and then roomtenperature for 20 mn. The
solution was cooled back to 0O Cand I N NC (.2 nl)
was WO 2007/121432 PCJ/ US2007/ 066772 51 added slowy
to destroy the excessy borane. Aft stirring at room
tenperature for 1 on was concentrated
to renove THE. The aqueou | utiNbh was washed with
Et OAc and then basified wt until PH > 10 and
then extracted with Et OAc. Afbe conbi ned organic Wses
were dried (Na@Shé)2,3,66neenidrat Btemoftazagorum dried to
gi ve 43 rrg (48% of?-yidntyb a@tiascs@eiyyilebtew jell y oiI ' H
NVR (300 MHz 9@& g )
(s, ITHR scéutm] Qfdf\‘iq;(zz%m@ m{nqlg m QH t’g((y)ny_@t—m C

»ﬂa%@d&gd gﬁ ? 97 N%mt?Hzcl‘lggg'? 4 L., 9‘7 1 Q?H?Toﬁlz H)I'ge %Daﬁﬁoﬁ/g(ﬂhure
\»(J{E:S}aﬂmved t@ﬁ\@rml\tbhkbbm tﬁml:&a"mtwé anfl SERed@tASH@ teRFf@rature
NH t ol uen 2-di chltgrobe zeneThe

fggoéllz;b M@le 65 Ratd was,ad )gwly fo quench the reaction.

reaction mixture was then concentrated to give a yellow solid.

A mixture of the above crude phenol, ethyl bromoacetate {950 mg,
5.69 mmol) and Cs,CQ4 (2.47 g, 7.58 mmol) in CH3CN (15 mL) was stirred
at 80 °C for 20 h. After cooling to room temperature, the mixture was
partitioned between EtOAc and H,O and the aqueous layer was extracted
with EtOAc. The combined organic phases were dried (NazSQy),
concentrated and purified by column chromatography to give 350 mg (35%;)
of Cpd A1b as a white solid: '"H NMR (300 MHz, CDCly) 6 7.04 (d, J= 8.4
Hz, 1 H), 7.77 {dd, /=8.4,2.7 Hz, 1 H), 6.69{d, /= 2.5 Hz, 1 H), 5.83 (bs, 1
H), 4.59 (s, 2 H), 4.27 (q, J=7.1 Hz, 2 H), 3.80s, 2 H}, 3.58 - 3.52 {(m, 2 H),
3.06 (1, J=6.0 Hz, 2 H), 1.30 (1, J= 7.1 Hz, 3 H); MS (ES) m/z: 286
(M+Na*).

O
E’EO/LK/ © | = NH
P
Alc

{2,3,4,5-Tetrahydro-1H-benzoldiazepin-
7-yloxy}-acetic acid ethyl ester

1 M borane-THF solution (1 mL, 1.02 mmol) was added dropwise to
an ice-cooled and stirred solution of A1b (90 mg, 0.342 mmol) in THF{5
mL). The stirring was continued at 0 °C for 1 h and then room temperature

for 20 min. The solution was cooled back to 0 °C and 1N HCI {2 mL) was



F3C F3C C6r4, PPh3 LAH, THE 11H2CG 2 laf \ COOEt NS
NS COH Ab, 31 %A2c Alb F3C O (Cs2C03, CH3CN F3
WO Ei00/18:4B2 N- S Br A2e, 68% A2d, 98% 2N NaOHO CFBCT/Ub#807/066772

MOH HOI N/ S-N Cpd 1, 80%.\/\p 2007/ 121432
PCT/ US2007/ 066772 52 F3C/ 0°'i O NS A2a
5-(4-Trifluoronethyl -phenyl)-[1, 3, 4] oxat hi azol - 2- one
. The reaction mxture of 4-trifluoromethyl benzam de
(11.3 g, 59.8 mmwol), chlorocarbonyl sulfenyl chloride
(10.1 L, 119.6 mmol) in toluene (120 m -) was heated

80 C fo 15 h, cool ed and concentrated. The solid

%@ed plondy & destrawths excees PetaTnMEer SIERGBHAAM h a
SALATRG 1 I ST LR DAY AT £, T
é@@ébdd—koiuﬁmcw&)s viaghetlwitld EtOAs a&théﬁ bagifiedl with NZ-QQ;
i]ntﬁ P%-I:;’» {_g éngl t!@n’ exi'r:g’c(%ed with EtOAc. The combined organic phases
were dried (NaxS04), concentrated and vacuum dried to give 43 mg (48%) of
A1c as a yellow jelly oil: 'H NMR (300 MHz, CDCl3) § 6.99 (d, J = 8.4 Hz, 1
H), 6.70 (s, 1 H), 6.60 (d, J=8.4 Hz, 1 H), 4.59 (s, 2 H), 4.28 {q, J= 7.1 Hz,
2 H), 2.97 (bm, 4 H), 2.84 (bm, 4 H}, 2.67 (s, 1 H), 1.30 {t, J=7.1 Hz, 3 H);
MS (ES) m/z: 250 (M+H™).

Scheme A2
o
~Cl ==—CO,Et
EaC
\©\r toluene . 1,2-dichlorobenzene, 160°C
Q -
| =0
N-g
AZa, 91%
CBT4 PPhs
LAH, THF CcH 2(312
1 )—COOEt TR
Nus N-g OH
A2b, 31% A2¢
Alb
FaC Cs,C05, CH4CN o
1O
b ‘S-“N
N-g  Br AZe,68%
A2d, 98%
2N NaOH Q
Mo CF;s
THF-MeOH HO mn A
S—N

Cpd 1, 80%



CooEt N--S A2b

3-(4-Trifluoronethyl -phenyl)-isothiazol e-5-carboxylic
wa@edod/1eiBy| : ester The reaction mxture of A2a PGEDBSI007/066772

2.46 mmol ) and et hyl propiol atf’%e (726 ng, 7.41 nmol)

in chl orobenzene (10 m-) was ated at 135 C for 20

h. TLC showed sone of the starting material A2a still

remai ned. More ethyl propiolate (726 ng, 7.41 mol)

and 1, 2-di chl orobenzene (10 m-) were added and the

solution was heated at 160 C for 7 h. After cooling to

room tenperature, the reacti on m xture was purified

by col um chr omat ogré;p% give 229 ng (31%9 of Alb
as a white solid: 1H Nl\é—lz cDd 3) S 8.15 (s,

1 H, 8.09 (d, J = 8.1 H} >;o7s(d J = 8.2 Hz,
2H),4.44:q,J:71H22 1.43 (t, J = 7.1 Hz,
3 H; Ms (ES) mz: 302 . (M) . F3C NS OH A2c

[3

|

-(4-Trifluqrg - j : l]- met hano
WO 2007/ 12%ﬁ‘g%@%ﬂ@%b@é@%ﬁg“%%?P e solution
of A2b (104 ng, 0.345 mol) in THE (2 nL) at -78 C
vvas dbiake e dction rvhllxtwb }dM(tﬁfIQd:orrtethﬂbénzamide)(! 8 'g",l—59.8

it cBlasotaBOnisvie oo G0danlo Mk mi e 3o Rk,
{ Qmﬁ%)a\FVH.E ?zea@?ﬁat%@% Pt £4 ﬁdc&ﬂédi ﬁn&@%n&éhﬁﬁbﬁdTﬁ@ dolid

rinse The filtrate was washed
was traas@drekslmca smtmeld feredouashed wish |amm@lhamsmbaf:athano

h CH2Ql 2. i ic. 1
308 A°G0 BRIt 10 G 0 B M) AR NGB SRRt
WF@%&M Ve, e0IGIg S 8.1 RIVRSOHMEH) CDEY 3, $=3.94 & H).
J =8.3Hz, 2H, 7.70 (d, J 8.4 H, 2 Hy, 7.51 (s, 1
H, 5.06 (s, 2 H; Fly%(ES) mz: 260 (MrH*). F3C 1 ~

N-g Br 3
T —COOEt

N-g
AZ2b
3-(4-Trifluoromethyl-phenyl)-isothiazole-5-carboxylic acid ethyl ester

The reaction mixture of A2a (608 mg, 2.46 mmol) and ethyl propiolate
(726 mg, 7.41 mmol) in chlorobenzene (10 mL) was heated at 135 °C for 20
h. TLC showed some of the starting material A2a still remained. More ethyl
propiolate (726 mg, 7.41 mmol) and 1,2-dichlorobenzene {10 mL) were
added and the solution was heated at 160 °C for 7 h. After cooling to room
temperature, the reaction mixture was purified by column chromatography to
give 229 mg (31%) of A2b as a white solid: 'H NMR (300 MHz, CDCls) &
8.15(s,1H),8.09(d, J=8.1Hz,2H),7.73(d, J=82Hz, 2H),4441(q, J=
7.1 Hz, 2 H), 1.43 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 302 (M+H").

N

FsC l
N~-g OH

A2¢
[3-(4-Triffucromethyl-phenyl}-isothiazol-5-yil-methano!



A2d 5-Brornonet hyl -3-(4-trifluoronethyl -
phenyl)-i sothiazole To the solution of A2c (1.0 g,
w@2@6/1emBt ) in CH2Cl 2 X25 rnL) at 0 C was addePlCPBEB07/066772

(1.3 g, 5.01 mmol) and CBr4 (]sg g, 5.01 muol). The
reaction mxture was allowed t0 warmup to room _
tenperature and stirred for 4 h at roomtenperature.
The reaction m xture was concentrated and purified

t hrough col um chronmat ography to get 1.36 g (98% A2d
as a white solid: ~o Eto" v CF3 -N A2e
{3-[3-(4-Trif|luoromethXl-phen%%)-isoth o
i azol T81¥8 aeiton pf 228 (404 md, & $4n jupel) im THF (2 mlL) at-78 °C

v A - . i .
T BHSHRBIFRAEL D PA) EEF AR P! Mherdiigig 4 7e
mr)scpmm, vidi8NwagGlovgy adda8 amachg mirtu@E3@S 4libwdd o warm
5l T biot Sup. o Bl Ss ISR Rl
CRIEIL, NetheOrIg AR WaP RRSREd WIS ALi=ge NNAEP@hd the aqueous

concéntrated and purified WO 20077 121432
ETacHas Haok Exiractedawith ColaGh. coivicembmedmirgagicaiiaseso

N L A TN
HAINMR 360 MHZIG DG 8.04 gﬁ L=8.3HE) 2 Hg; PO0((d, J+ §4H2 2
Hz, 1 H), 6.70 (d, J = 2.5 Hz, 1 H), .62 (dd, J =

1), 7,50($ 1Hd), 510645, A4HFMELESY mg;, 260 gW+HE). J = 7.1 Hz,

2 H, 3.98 (s, 2 H, 2.90 (m 4 H, 2.70 (m 4 H,
1.30 (t, J = 7.1 Hz, 3 H; MS DES) mz: 491 (MH+). O

HCCN'~ 0 S-N Cpd 1F,C

TN
N-g Br

A2d

5-Bromomethyl-3-(4-triflucromethyl-
phenyl)-isothiazole

To the solution of A2¢ (1.0 g, 3.86 mmol) in CH.Cl.{25 mL) at 0 °C
was added PPh; (1.3 g, 5.01 mmol) and CBr4 (1.7 g, 5.01 mmol). The
reaction mixiure was allowed to warm up to room temperature and stirred for
4 h at room temperature. The reaction mixture was concentrated and
purified through column chromatography to get 1.36 g {98%) A2d as a white

solid:

{3-[3-(4-Trifluocromethyl-phenyl}-isothiazol-5-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo|dlazepin-7-yloxy}-acetic acid ethyl ester

A mixture of Ale (15 mg, 0.060 mmol), A2d {23 mg, 0.072 mmol) and
EtsN (20 mg, 0.18 mmol) in CHzCN (1 mL) was stirred for 5 hours. EtQAc
and HzO were added and the aqueous layer was extracted with EtOAc. The
combined organic phases were dried (Na;SQ,), concenirated and purified



{3-[3-(4-Trifluoromet
yl - phenyl ) -i sot hi azol -5-yl nethyl]-2,3,4,1

WO t@vnatayzr o- 1 H benzo[d ]azepin-7-yl oxy}-acep¢T/UsIINT066772
A m xture of A2e (20 ng, 0.041 %nnl) and 2 M NaCH (41
i.L, 0.082 mmol) in THF-MeOH 0.6 nL-0.2 nl-) was
stirred under N2 for 2 h and concentrated. CH2Cl 2 and
wat er were added, and the mxture was acidified wth
concentrated HCI. The organi c phase was separated and
the aqueous phase was extracted mﬁth CH2d 2. The
conbi ned organic | ayers were

ﬁwﬁ@@mppwﬂ@ychr@ﬁwtmr@pﬁwé@ gﬁixg@ NQ(hRe éhcaﬁﬂ%aﬁﬁm*teo
|
S48 "M e ot 485 @05 48 2 27 sb Ty = 8.4
H%,, 2H)H)7 457(571 H)dr gb (a &48 |22HZZ1 %6 QQQ%M 2.8 H—'z a rs)
& 62 (@!d = a_zH? 5 lziz,elsH()s4 5@ (H)a H)44 28 (gs/ =7 P«n)Hz @ ld)z 3. 98

&2 H) ? 9 G5 %y BB AR Ll TAE % S WS es) miz:

Z9MebH).2- {3-[3- (4-trifluoronet hyl - phenyl ) -i sot hi azol
-5-ylrnethyl] 2,3,4,5-tetrahydro-1 -

H benzo[ d] azepi n- 7- yI oxy}-propionic acid The title
conpound was madep accordi ng to Schene B. V\D

2007/ 121432 PCT/;EE% / 06677 55 Schenre B %F O BBr 3
EtOr Mo CH2ED A2d{
s?CU3, CH-CN sz

Cpd 1
{3-[3-(4-Trifluoromethyl-phenyl)-isothiazol-5-ylmethyi]-2,3,4,5-tetrahydro-1H-benzold
Jazepin-7-yloxy}-acetic acid

A mixture of A2e (20 mg, 0.041 mmol) and 2 M NaOH-{41 puL, 0.082
mmol) in THF-MeOH (0.6 mL-0.2 mL) was stirred under N for 2 h and
concentrated. CH.Cl, and water were added, and the mixture was acidified
with concentrated HCI. The organic phase was separated and the aqueous
phase was extracted with CHxCl,. The combined organic layers were dried
(NaxS0y,), concentrated, and purified by column chromatography to give 15
mg (80%]) of C;Sd 1 as a white solid: 'H NMR {300 MHz, CDCl3) 6 8.05d, J
=8.0Hz, 2H),7.90(s, 1 H), 7.71(d, J=8.4 Hz, 2 H), 6.95(d, J=8.3 Hz, 1
H), 6.75 (dd, J=8.1,2.6 Hz, 1 H), 6.65 (d, J= 2.6 Hz, 1 H), 4.654s, 2 H),
4.38 (s, 2 H), 3.07 (m, 4 H), 2.93 (m, 4 H); MS (ES) m/z: 463 (M+H").

Example B

0
o) CEs
0 S -
O
# S—N

Compound 2: 2-Methyl-2-{3-[3-(4-trifluoromethyl-phenyi)-isothiazol-5-yimethyi]-
2,3,4,5-tetrahydro-1 H-benzo[ dlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme B.



Et 00 O BHS~THI = Et 0~0~ NH Bl, 70%for 2 steps B2, 79%
O 2N NaOH CF3 THE-MeOH EtO SN B3,72% O C F3 HO
w®2047/109362 2, 100% (c) O EtOKO NH Bl PCT/US2007/066772
2- Met hyl - 2- (4- oxo- 2, 3, 4, 5- tetrghydro-l H benzo[ d

) azepi n-7-yl oxy) - propi oni c aC| ethyl ester To a
solution of Ala (4.0 g, 20.9 mmol) in CH2C 2 (20 nl -)
at -78 C was added BBr3 (1 Min CH2Cl2s 62.8 nL, 62.8
mmol ). The m xture was allowed to warmto room
tenperature and stirred at roomtenperature for 5 h.
MeOH (5 m-) was added slowy to quench the reaction.
The reaction mxture was then concentrated to give a
yel low solid. A mxture bove crude phenol,

et hyl bronoi sobutyrate (%éllé'wé % 2007/ 121432

PCT/ US2007/ 066772 56 31.4 mmol) and Cs2CO3 (20.8 g,
63.8 nmol) in CH3CN (200 nlL) was stirred at 80 C for

20 h. After cooling to roomtenperatu e_gA xture
was partitioned g%eptvveen Et OAc an OEQ he aqueous
| a was extjact et wi tyy Et . e coghicred organic
ph¥E3erudy e dy | edotae SO il i
Atla
052003, CH4CN
B1, 70% for 2 steps Bz, 79%
2N NaOH
)]>< W THF-MeOH
§—
B3, 72%

Cpd 2, 100%

O 0
B1

2-Methyl-2-(4-0x0-2,3,4,5-tetrahydro-1 H-benzo[d
lazepin-7-yloxy)-propionic acid ethyl ester

To a solution of Ata (4.0 g, 20.9 mmol) in CHxCl; (20 mL) at ~78 °C
was added BBrs (1 M in CHCl, 62.8 mL, 62.8 mmol). The mixture was
allowed to warm to room temperature and stirred at room temperature for 5
h. MeOH (5 mL) was added slowly to quench the reaction. The reaction
mixture was then concentrated to give a yellow solid.

A mixture of the above crude phenol, ethyl bromoisobutyrate (6.1 g,



concentrated and purified by colum chromat ography to
give 4.2 g (70%9 of 131 as a white solid: "HNMR

wQo 3@0/12432 CD3OD) 8 7.03 (d, J = 8.4 Hz, 1 H),PCBUSB07/066772
(dd, J =8.3, 2.6 Hz, 1 H, 6.63 (d, J = 2.6 Hz, 1 H),

4.21 (q, J :71 Hz, 2 H, 3°% (s, 2 H, 3.57 - 3.52
(m 2 H), 04 (t, J =6.0 H, 2 H, 1.53 (s, 6

1.24 (t, J :71 Hz, 3 H,;, M5 (ES mz: 314(I\/HrNa) 0
EtOO | vH B2 2-Methyl-2-(2,3,4,5-tetrahydro-1

H benzo[ dl azepi n-7-ylox y)-propionic acid et hyI ester
The 1 M borane-THF solution (20.5 nL, 20.5 mmol
3ddeximoranshi s @ o(2408 gc€3 Sovmed) iareHGN KQ%MlWﬁ& &Hﬁr@d

20 £ 2 B, Afe” Rofifa tofoBm ElndraflpEahy miflu8Wdd ' N9

A b ¥EE FORICHE BR¢E HgboarQ:i fﬁeaétﬂjebuél I&fer vidbextkacted

was added slowy to destrog t he excess borane. After
witit EIOAg. dthercsonbinedpeganic pbases were dfied (NaaSO04gol ut i on

ee A b e E SR o mA e RIS B R d {70 of
B éQ aasnﬁaté BeM: Mt MR €800 i\m-tzh%@m 5 7los (aoubki MaHz, 1 H),

organi ¢ phases were dried and concentrat ed
8.68 ¢dd.e/ £.53,R.6 1y Wy, 658 bizl &4, #&1(@, di= 7.1 Hz,

tH 78 82 i E 57353y 2?@935%9 POt 2.3 B 6
H), M24 &, 92 1.9.H2 FHY.- MswES)az/tbsacE(MQNéh) 2 H, 2.88
(m 2 H, 1.59 (s, 6 H, 1.25 (t, J = 7.1 Hz, 3 H);
M5 (ES) mz: 278 (MrH+). WO 2007/ 121432

PCT/ US2007/ 066772 57 50 p CFs Itoi~ S-N B3

2-|\/|ethy| 2-{3- [3-(4-t |fduoror t hyl - phenyl)- i soth
i azol - 5-yl net hyl | - 26874 \Ciém

2-Methyi-2-(2,3,4,5—tetrahydrol?12H-benzo[d}azepin-?-ylox
y)}-propionic acid ethyl ester

The 1 M borane-THF solution {20.5 mL, 20.5 mmol) was added
dropwise to an ice-cooled and stirred solution of B1{2.0 g, 6.85 mmol) in
THF (20 mL). The stirring was continued at rcom temperature for 1 h. The
solution was cooled back to 0 °C and 1N HCI {25 mL) was added slowly to
destroy the excess bbrane. After stirring at room temperature for 15 min, the
solution was concentrated to remove THF. The aqueous solution was
washed with EtOAc, basified with Na,CQs until PH > 10 and then extracted
with EtOAc. The combined organic phases were dried (Na,S0,) and
concentrated to give 1.5 g (79%) of B2 as a colorless jelly oi: 'H NMR {300
MHz, CDClg) 8 6.95 (d, J= 8.4 Hz, 1 H), 8.64 (d, J= 2.5 Hz, 1 H), 6.55 (dd, J
=8.4,26Hz 1H),4.22(q, J=7.1 Hz, 2 H), 2.99 (m, 2 H), 2.88 (m, 2 H),
1.59 (s, 6 H), 1.25 (, J= 7.1 Hz, 3 H); MS (ES) m/z: 278 (M+H").



tetrahydro-1 H benzo[ d] azepi n-7-yl oxy}-propionic acid

ethyl ester Cpd B3 was prepared using sane procedure
w@go0702146pd Ate by replacing Al b with. B2 (wWhP€EUS2007/066772

solid, 729%: 'HNI\/R(300I\/Hz C;DCI3)8805 (d, J =

8.4 Hz 2H),7.69(d,J= H22H) 755(3

g

(
: (
.57 (s, 6 H), (t,
9 ).OOCF3 HO | / S-N de2
2- Met hyl - 2- { 3- 4tr|fI uororrethyl phe nyl{)’-isoth

i azol - 5-yl ngé S al dr [o
H benzo[ dj a - } prml d de 2 was
prepared usi ng S|ml 0 duresafufor cpd 1. Cpd 2

was obtained as a V\/nlte soligh (100%: "H NMR (300

Mz, B i -prengh)-EBiniazo ethyR2,3( 55 1
H) , 795%'%?3&13/50%'&]2 ﬂl%f[:%anietgﬂ igg'ylp h.oﬁéi&? effiyl t%r 1
H. 6.78 (d J = 2.8 5°(dd, J £ 8.2, 2.5

Hz, Cp B3avasp(epared Heing samp(oqedmr&ps» f@.cpd AZe by

T FERCATINT S| T T e

34 I I | F:5
(39 b 212 M) oso @l s phengH), ressthiHh, sdstnls Saw

Hh;eéniz!b[&iﬁéz(épﬂ 7275 wzow}i) &ct (dd, alc=r 8.2TR izt 1 4H), 4.23(q, J

00 7" TP (RBI08EdBT Ao 86 (. H), 757 (s, 6 H), 1.25

{t, J= 7.1 Hz, 3 H); MS (ES) m/z: 519 (M+H").

Ho& CC ~ A

2-Methyl-2-{3-[3-(4-trifluoromethyl- phi?tgl)zlsoihlazo&s ylmethy!] -2,3,4,5-tetr
ahydro-1H-benzo[dlazepin-7-yloxy}-propionic acid
Cpd 2 was prepared using similar procedure as for cpd 1. Cpd 2 was
obtained as a white solid (100%): 'H NMR (300 MHz, CDzOD) 8 8.21(d, J=
8.1 Hz, ZIH), 8.06(s,1H),7.80(d, /J=82Hz,2H),7.08(d, J=82Hz, 1
H), 6.78 (d, J=2.5 Hz, 1 H), 6.72 (dd, J=8.2, 2.5 Hz, 1 H), 4.74 (s, 2 H),

3.33 (m, 4 H), 3.11 (m, 4 H), 1.54 (s, 6 H); MS (ES) m/z: 491 {M+H").

Example C
)y
0 N CFS
S—N '

Compound 3: {3-[3-(4-Trifluoromethyl-phenyl)-{1,2 4}thiadiazol-5-yimethyl}-2,3,4,5-tetrahydro-
1H-benzofdlazepin-7-yioxy}-acetic acid

The title compound was made according to Scheme C.



Scheme C N. C®2 t F3C F3C 1, 2-di ehl orobenzene, 160C

N NaBH4 O COCEt --~ >--OS EEOH NS Ala C1, 92%
weBnd/128Ph3 Alb F3C CH2Qt 2 F3C Cs2CO3, CH3CN PCTZUBROBF/@6772

OHNSBr C, 97% C3, 96% 0 NaCOH Et0 O -CCN CF3

THF-MeOH s-N g G1 ¢4,50% \ Nr CF3 / SN

Cpd 3, 85%F3C N \)-COOEt N5 C1

3-(4-Trifluoronethyl-phenyl)-[1,2,4]thiadi azol e-5-carb

oxylic acid ethyl ester A reaction mxture of Ala

(448 ng, 1.81 nmmol) and ethyl cyanoformate (722 ng,

7.29 mol) in 1, 2-dichl orobenzene (7 nlL) was

Scheme C

NZ=—CO,Et

F30 ’
FoC 1,2-dichlorobenzene, 160°C Q,
. - N NabBH,
L. oo 2
;

=0 N-g EtOH
N-~g
O,
A2a Ct, 92%

CBry, PPhy Alb

FSC CHQCEE Fgc . CSZCO;;. CHgCN
N N
US> D

N-g  OH N-g  Br
C2, 97% €3, 96%

o 2N NaOH

Mo \ CF;  THF-MeOH
EtO \@)N/\(/ )

C4, 50%

O

o hoQ el

S—N
Cpd 3, 85%

FsC
N
Q;’ $—COOEt

N-g
103
3-(4-Triflucromethyl-phenyl)-[1,2,4]thiadiazole-5~-carboxylic acid ethyi ester

-A reaction mixture of A2a (448 mg, 1.81 mmol) and ethyl
cyanoformate (722 mg, 7.29 mmol) in 1,2-dichlorobenzene (7 mL) was
heated at 160 °C for 20 h. After cooling to room temperature, the reaction
mixture was purified by column chromatography to give 505 mg{92%) of C1



heated at 160 C for 20 h. After cooling to room
tenperature, the reaction mxture was purified by

wa@ odoarmren4ehr omat ogr aphy to give 505 ng f92% of PALUNI007/066772
2007/ 121432 PCT/ US2007/ 066772 959 as a yellow solid:
"H NMR (300 Mz, CDCI3) b 8.50Xd, J = 8.1 Hz, 2 H).
7.76 (d, J =8.2 Hz, 2 H, 457 (q, J =7.1 H, 2 H)
1.49 (t, J =7.1 Hz, 3 H; M5 (ES) mz: 303 (MH).
FSC N Ns OH : :
[3-(4-Trifluoronethyl-phenyl)-[1,2,4]thlad
iazol-5-y|%- thanol To a solution of Cl1

200 , .
a5 & oelows)ici TH MV (BAOMHE, GRCkSBH5Q Gvsles BTS2, 7.76
dded 4, gy, 1. 77mgp| f tiyr
@’ gsze%vg??%%s“gf&&gt(g’r‘jﬁer gg}lge ’?%{gq ’eJrflfr:"rh?'g%cég;H)ng

(B mhide 30BYMHHMs evaporated, and the residue was
partitioned between CH2Cl 2 and water. The organic

phase was dried (Na2SOQ4) and concentrated to provide
167 nmg (97% of C2 '@s~pfywhite crystals: ' H NWR
(300 MHz, CDCI3) S 8.40 Jg 81H, 2H, 7.74
(d, J =8.2 Hz, 2 H, 520 (§, , 2.-65 (br, 1 H);
MS {ES) mz: 261 (MrH+). F38-p 10H NS Br C3

5- Brononet hyl - 3- (4-trifl uggonmet hyl - phenyl)-[1,2,4]thia

pr ocedur o o TudBRelI B T AR el %

whi t €T alsotLtioPeSHC1 (2O0NME, 0BB2 ivkil) in@AIH) 1(Bni.) 40 rdgam
té@?étﬁﬁv@g%d@@ﬁéééﬂ%%? _.78'@13mo|_1?.’ Aﬁe}_gt’irriﬁg%gr bha
few drops of water were added to quench excess of hydride. EtOH was
evaporated, and the residue was partitioned between CH:Cl, and water.
The organic phase was dried (Na-SO,) and concentrated to provide 167 mg
(97%) of C2 as off-white crystals: 'TH NMR (300 MHz, CDCls) § 8.401d, J=
8.1 Hz, 2 H), 7.74 (d, J= 8.2 Hz, 2 H}, 5.20 (s, 2 H), 2.65 (br, 1 H); MS{ES)
m/z: 261 (M+H").

C3
5-Bromomethyl-3-(4-trifluoromethyl-phenyi)-{ 1,2, 4lthiadiazole

Cpd C3 was prepared according to a similar procedure as forcpd
A2d. Cpd C3 was obtained as a white solid (96%): 'H NMR (300 MHz,
CDCls) 5 8.40 (d, J=8.1 Hz, 2 H), 7.74 (d, J= 8.3 Hz, 2 H), 4.834s, 2 H);
MS (ES) m/z: 321 (M-HY).

C4
{3-[3-(4-Trifluoromethyl-phenyl)-[1,2,4 thiadiazol-5-yimethyi]-2,3,4,5-tetrahydro-
1 H-benzo|dlazepin-7-yloxy}-acetic acid ethyl ester



Ft(c) a.l W~/ |/ N SN
{3-3-(4-Trifluoronethyl -phenyl)-[1, 2, 4]thiadi azol -5-yl
WO p@rhyldp2 2, 3, 4, 5-tetrahydro- 1 PCT/US2007/066772
H benzo[ d] azepi n- 7-yl oxy}-acet%@ acid ethyl ester WD
2007/ 121432 PCT/ US2007/ 066772 Cpd. C4 was prepared
according to a simlar procedure as for cpd A2e. Cpd
C4 was obtained as a white solid (50%.."H NVR (300
MHz, CDC13) 5 8.40 (d, J =81 Hz, 2 H, 7.73 (d, J
83Hz 2H) 702(dJ 82Hle),672(dJ
2.8 Ly
(s pq)C4 y@prgaareﬁ accyarcilngﬁo azsup)!ar gfroggd%ge a@qu)o;p

332)50@?43%%'8; i Hggj asg @Hféé goa%%y iy KR B0 MHE

CBd1a-3 8-4'Dr(ldt VuoB.0 ks, WH) ri’hE:Bl{/di,)J{:B,\?Hé] EH)adicez@, o= 8.2
| rnet hyl.]-2 4, 5-tetrahydrao
B e i A -@.@@m LSRG HEll), 4.59 (s, 2

C.C (o} a (0] —_
RicParid ISTriAg R 4 fr e Al goee %%%ﬁ“ e W@nﬁ
chmsmj)nsa(ﬁsama ¢4a2 (N’H:H*Y 7 Hz, ., 7.83 (d, J =
6.8 Hz, 2 H), 7.07 (d, J = 8.5 Hz, 1H) 6.79 (s, 1
H, 6.73 (d, J = 7.1 Hz, 1 H), 4.63 (s, 2 H), 4.58 (s,
2 H, 3.22 (m 40H), 3.07 (m 4 H: M (ES) miz: 464

( M-H) . Exanpl ewd—uo- N CF3 S und:

2- Met hyl - 2- { 3-H@B- (A<t i Q@QI; , 4] t hi
adi azol - 5-yl net hyl ] - 2, 2k T ah gr -1

benzo[ d] azepi n- 7-yl oxy} propiani c The title _

conmpound was made according t &P4Cnheme D.  Scheme D
{3-[3-(4-Trifluoromethyl-phenyl)-[1,2,4]thiadiazol-5-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 3 was prepared according to a similar procedure as for.cpd 1.
Cpd 3 was obtained as a white solid (85%): "H NMR (300 MHz, CD30D) &
8.48(d, J=7.7Hz,2H),7.83(d, J=6.8Hz, 2 H), 7.07 (d, J=8.5 Hz, 1 H),
6.79 (s, 1H),86.73(d, J=7.1Hz, 1 H), 463 (s, 2 H), 458 {s, 2 H), 3.22(m, 4
H), 3.07 (m, 4 H); MS (ES) m/z: 464 (M+H").

Example D

CF
——N

Compound: 2-Methyl-2-{3-[3-(4-trifluoromethyl-phenyl)-[1,2 4)thiadiazol-5-yimethyl]-2,3,4,5-
tetrahydro-1H-benzo]dlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme D.

Scheme D



WD 2007/ 121432 PCT/ US2007/ 066772 61 F3C 0O N B2 Eto-~o

CCC /N \j F3 1 ~ CS2C03, CH3CN ~S-N N-S Br C3
w®2907/i6632 0 2N NaOH o CF3 THE- MeOH Ho | NN - 4pCT/BS207/066772

Cpd 4, 94% O QO N N CF3 Elo&N D1

2- I\/bthyl 2-{3-[3-(4-trifluoromnethyl -phenyl)-[1, 2, 4] thi

adi azol -5-ylnethyl]-2, 3,4,5-tetrahydro- 1

H benzo[ d] azepi n- 7-yl oxy}-propi oni c acid et hyl est er

Cpd D1 was prepared according to a simlar procedure

as for cpd $3. Cpd 63 was obtained as a white solid

(769 : 1H NMR (300 MHz, CDCI3) 5 8.39 (d, J = 8.2 Hz,

ACln7.72 (d, J = 8.4 Hz, 2 }), 6.95 (d, J = 8.2 -
Dl e b 1o
2.6 4, , 7.1,

H) | 2 9JN4SE1)“é %Saé&sgg?cr% 4 H, 1788 “‘1 26
(¢ ket e 3TH): NS (ES) mz: 520(M+H) 0 Igo
N\ R N Cpd 4 D1, 76%

2-Met hyl -2-{3-[3-(4-trifluoronethyl-phenyl)-[1, 2, 4]thi
adi azol -5-yl methyl ]©2, 3, 4;5- tetrahydro- 1

H benzdf "<z epi n- 7-/%%0 R oPhoNi ¢ gCi CF3
THF-MeOH N TN b
5N

Cpd 4, 94%

CF
S._

2-Methyi-2-{3-[3-(4-trifluoromethyl-phenyl)- [1 2 4Jthiadiazol-5-yimethyl]-2,3,4, 5»!etrahydro-
1H-benzo|dlazepin-7-yloxy}-propionic acid ethyl ester

Cpd D1 was prepared according to a similar procedure as for cpd B3.
Cpd B3 was obtained as a white solid (76%): 'H NMR (300 MHz, CDClg) &
8.39(d, J=8.2Hz, 2H),7.72(d, J=8.4 Hz, 2H),6.95(d, J=8.2Hz, 1 H),
6.66 (d, J=2.5Hz, 1H),658(dd, /J=8.1,26 Hz, 1 H),4.24 (g, J=7.1 Hz,
2 H),4.12 (s, 2 H), 2.91 (m, 4 H), 2.88 (m,4H), 1.584(s,6 H), 1.26 (t, J=7.1
Hz, 3 H); MS (ES) m/z: 520 (M+H™).

CF
SW

Cpd 4

2-Methyl-2-{3-[3-(4-triflucromethyl-phenyi)-[1,2 4]thiadiazol-5-yimethylj-2,3,4,5-
tetrahydro-1H-benzo| djazepin-7-yloxy}-propionic acid

Cpd 4 was prepared according to a similar procedure as for-cpd 2.
Cpd 4 was obtained as a white solid (94%): 'H NMR {300 MHz, CD3;0D) 8
8.50 (d, J=8.2 Hz, 2 H), 7.84(d, J=8.3Hz, 2 H), 7.09 (d, J= 8.2 Hz, 1 H),
6.78 (d, J= 2.5 Hz, 1 H), 6.72 {dd, J= 8.2, 2.6 Hz, 1 H), 4.84 (s, 2 H), 3.46



Cpd 4 was prepared according to a simlar procedure as
for cpd 2. Cpd 4 was obtained as a white solid (94%:
wQa2047MR3% 300 MHz, CD30D) 5 8.50 (d, J = 8.2 par/u20bi)/066772
7.84 (d, J 8.3 Hz, 2 H, 7.09,(d, J =8.2 Hz, 1 H),
6.78 (d, J 2.5 Hz, 1 H, 6.72%add, J = 8.2, 2.6 Hz,

1 H, 4.84 {s, 2 H, 3.46 WD 2007/121432

PCT/ US2007/ 066772 62 (m 4 H), 3.16 (m 4 H), 1.55

(s, 6 H; M5 (ES) mz; 492 (MtH ). Exanple E 0 HOO

F3 N Con'pound 5:

2@[4 Met h S’{4tr|fluoromethe{E pheny %-thi@rzoI:S-yI
© g 351850 H) bEBARy G WS (ES) Iz 402 (M

H benzo[ cazepi n-7-yl oxy}-acetic acid The title
conmpound was made according to Scheme E. Schenme E F3C
CBr4, PPh3 FSBC S CH2CI2 S N~ OCHNBr E 2, 96% Al e
0 Cs2C3B, CH3CN CC S CF3 _DO --~, N E3, 53%0 2N
NaOH F THF- MeOH HO O N lekd 5 850% WO

2007/ 121432 PCTYp US2007/ 066772 63

Ho/k/om /\;7/@/0

Compound 5: {3-[4-Methyl-2-(4-trifluoromethyl-phenyh-thiazol-5-ylmethy]-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme E.

Scheme E
FaC CBry, PPhy FoC
s OO .
&%’\ OH - N‘/Z’\ Br
E1 £2, 96%

Ale o
Ni /
N

€3, 583%

2N NaOH

0
0 =\_CF
THF-MeOH HO)K/ mm : SV@/C 3
CO~3

Cpd 5, 85%




FSC N Br E2
5- Brononet hyl - 4-net hyl - 2- (4-trifl uoronet hyl - phenyl)-th
wo awohz143Cpd E2 was prepared fromcpd El (Bi ooPQI/&SMet066772
Chem Lett., 2003, 13 (9), 151/-1521) following a
simlar procedure as for cpd d. Cpd 2 was obtained
as a white solid (96%: 1H NWR (300 MHz, CDC13) 8 8.01
(d, J-- 8.7 Hz, 2 H, 7.68 (d, J =8.6 Hz, 2 H), 4.72
(s, 2 H, 2.48 (s, 3 H. 0 EEOOI NS 3 N E3
{3-[4-Methyl -2-(4-trifluoromethyl-phenyl)-thiazol -5-yl
rn ethyl]-2,3,4,5- tetrahydro-1
H benzo[ d] azepi n-7-yr etic acid ethyl ester Cpd
E3 was prepared accordi assimlar procedure as
for cpd Ate. Cpd E3 was tain S a white solid
(53%: 'H NWMR (300 MHz, CDC 8 802 (d, J = 8.2 Hz,
2 H, 7.68 (d, J =8.3 Hz, 2 H, 700(d J:82 Hz,
1H),670dJ= 2.5 Hz, 1), 6.62 (dd 8. 2,
Hz, 1 SF%TOTTIQ[H%@E egnetrgle ﬁftnflL@rozqetr(yhphegylgth@zqe Hz, 2

. o0 eewaSoflpardo firs B (Bbarh £le? o, Gy 3000
‘(:E@) b 17-180%) {dWbiing a stnitdl proceduird asNoBcp@:@erNCpGﬁEiZ was
Ry sﬁhh%oﬁekéé%ﬁ%ﬁﬁﬂoo i, yé&ci)h b8 (@ -
ST HT TR 0 F R P P30 A6, 2 HER AR IS WL 1

was obt ai ned a@avvhlte solld(85% HNI\/R(SOOI\/HZ

LS CC’;Q

{3-[4-Methyl-2-(4- tnﬂuoromethyl-phenyt) -thiazol-5-yimethyl]-2,3,4.5-
tetrahydro-1H-benzoldjazepin-7-yloxy}-acetic acid ethyl esier

Cpd E3 was prepared according to a similar procedure as for cpd
A2e. Cpd E3 was obtained as a white solid (563%): 'H NMR {300 MHz,
CDCl3) $8.02(d, J=8.2Hz, 2H),7.68(d, J= 8.3 Hz, 2 H), 7.00 (d, J=8.2
Hz, 1 H), 8.70 (d, J= 2.5 Hz, 1 H), 6.62 (dd, J=8.2, 2.5 Mz, 1 H), 458 (s, 2
H), 4.27(q, J=7.1Hz, 2 H), 3.76 (s, 2 H), 290 - 2.83 (m, 4 H), 2.72 - 2.64
(m, 4 H), 2.42 (s, 3 H), 1.30 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 505 (M+H").

Cpd 5

{3-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl(]-2,3,4,5-tetrahydro-1 H-
benzo| dlazepin-7-yloxy}-acetic acid

Cpd 5 was prepared according to a similar procedure as forcpd 1.
Cpd 1 was obtained as a white solid (85%): 'H NMR (300 MHz, CDCly) &
8.01(d, J=82Hz, 2H), 7.68 (d, J=8.4Hz 2H),6.97{d, J=83Hz 1H),
6.71 (dd, J= 8.3, 2.5 Hz, 1 H), 6.66.{(d, J=2.4 Hz, 1 H), 483s, 2 H), 452
(s, 2 H), 3.40 — 2.85 (m, 8 H), 2.49 (s, 3 H); MS{ES) m/z: 477 (M+H").



8.01 (d, J =8.2Hz, 2 H, 7.68 (d, J =8.4 Hz, 2 H),
697dJ:83Hz,1H), 671(dd J =8.3, 2.5 Hz,
wQ2dy128366 (d, J = 2.4 Hz, 1 H), .63 (s, 2 HCT/ASHAT/066772
(s, 2 H, 3.40- 2.85 (m 249( 3 H; M (ES)

.85 ( 8
mz: 477 (MtHt+) . WO 2007 /12143@4 PCT/ US2007/ 066772 64
Exanx)le F 0 HOo i=~ ! NS/ N Conpound 6:
2- Met hyl - 2-{3-[ 4net hyl - 2-(4-trifiuorronethyl -phenyl)-t
hi azol -5-yinmethyl |- 2,3,4,5-tetrahydro-1
H benzo[ ddazepi n- 7-yl oxy}- propionic acid The title
conpound was nade according to Schene F. Schene F F3C
B2 Cs2C03, CH3CN O Br Et00 SF3 1.2 N F1, 71% 2N
Na()—|OO CF3 THE- MeOH s :?e/FN Cpd 6,75% 0 E S/
"~GF3 N F1 2-Methyl - 2- 5= hyl -2-(4-t
rifluoromnethyl enyl) thiazol -5-ylmethyl]-2,3,4,5-tet
rah ydro-1 %% 8 pi-R- 7- ylg)xy} epFoni c acid
et hyl ester epan S simlar
procedure as for cpd e
Compound 6: 2-Methyl-2-{3-[4-methyl-2-(4-trifiuoromethyl-phenyl)-thiazol-5-yimethyl]-
2,3,4,5-tetrahydro-1 H-benzo[dlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme F.

Scheme F
B2

FisC
\@/ Cs:CO;3, CHZCN
5
| 3
IS vo o

1%

2N NaOH

o)
e} ' Cfy
THF-MeOH HO& S
N/\ﬁ‘&

Cpd 6, 75%

0
o S ) CFS
Eto/u>< m“"\ﬁf@'

2-Methyl-2-{3-[4-methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl]-2,3,4,5-tetrah
ydro-1H-benzo[dlazepin-7-yloxy}-propionic acid ethyl ester

Cpd F1 was prepared using a similar procedure as for cpd B3. Cpd
F1 was obtained as a white solid (71%): "H NMR (300 MHz, CDCls) § 8.02
(d, J=8.2Hz, 2H),7.65(d, J=83Hz, 2 H),6.934{d, J=8.2Hz, 1 H), 6.63
(d, J=2.4 Hz, 1 H), 6.56 (dd, J=8.1,2.5 Hz, 1 H), 4.23.{q, J=7.1 Hz, 2 H),
3.75 (s, 2 H), 2.85 (m, 4 H), 268 (m, 4 H), 2.47 {s, 3 H), 1.57 s, 6 H), 1.25
{t, J= 7.1 Hz, 3 H); MS(ES) m/z: 533 {M+H").



F1 was obtained as a white solid (71%: 1H NVR (300
MHz, CDCI3) 8 8.02 (d, J =8.2 H, 2 H, 7.65 (d, J =
wW@2®7h21432 H), 6.93 ~d, J = 8.2 Hz, H), 6; 63PCT/US2007/666772
Hz,

1
2.4 Hz, 1 H, 6.56 (dd, J =81, 2.5 1H,
4.23.(q, J =7.1 H, 2 H, 3. (s, 2 H, 2.85 (m 4
H, 2. 68 (rn, 4 H, 2.47 (s, 3 H, 1.57 (s, 6 H,
1425 (t, J =7.1 Hz, 3 H; M5 (.ES) mz: 533 (MtH ).

WD 2007/ 121432 PCT/ US2007/ 066772 65 0j 3 HO-ONS
f /J-N Cpd6 2-Methyl-2-{3-[4-nethyl-2-(4-trifl
uor onet hyl - phenyl ) -t hi azol - 5-yl net hyl ] -
2,3,4,5-tetrahydro-1
H benzo(d] azephn-7-yl oxy}-propionic acid Cpd 6 was

I

prepared using > rocedure as 2. Cpd 6

was obt ai neqo& WBOO VHz,

CD30OD) 8.8.13 (4, 8.2 | , (d,

Hz, 2'H), 7.04 (d, , 675(d J =

Hz. 1 H. 6.71 (dd, J = 8.2, 2.5 Hz, 4.50 (s, 2
3.31 - 3.24 {m 4 H)CP4801 - 2 97 (n1 4 Hy, 2.52

s, 3 BiVethyl-Z{-gmettel-244-trifusrqrtyl-pheny))-HEol-5emetyl-
(Exan‘pl §WG2 3¢t S—I@g@yﬁmfg beﬂZféﬂ%ﬁdWw} promon?ég acid )

3-
83 TR pUAL R RS L NG PG bidccuBRIEE G ofd B Gy b
v@éé gbféhféd hd havmwmmqfs s 'HRRAG00 NIHAICDSOSS Be8TesS (d,

. Scheme Gl WD 2007/ 121432 PCT/ US2007/ 066772
J%B\.? &32 H), 7.80 (d, J=8.3 Hz, 2 H), 7.04 (d, J=8.2 Hz, 1 H), .75 (d,
J=2.4Hz, 1H),6.71(dd, J=8.2, 2.5 Hz, 1 H), 4.50 (s, 2 H), 3.31 - 3.24 (m,
4 H), 3.01 —2.97 (m, 4 H), 2.52 (s, 3 H), 1.56 {s, 6 H); MS (ES) m/z: 505

(M+H").

Example G
0

/U\/O F3
HO S
O

Compound 7: {3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyi]-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-yloxy}-acetic acid

The title compound was made_according to Schemes G1 or G2.

Scheme G1



I/ (HO2B - CF3 OHC S Br Pd(PPh3)4, Na2C03(ag) OHC S

McOHi Tol 1ok G 1 a, 90% Al b 0 NaB(OAc)3H, CH2Cl2 EtO
WO2@0T1NS3LCF3 G b, 56% NaO—I 0 THE- MeCH HO' v (PETIOBR087/066772

CF3 Cnpd 7, 90% CF3 i ! Ga

5- (4-Trifiuoronethyi-phenyl)- ? i ophene- - car bai ehyde A

m xt ure of 5-bronothi ophene-2-carboxyal dehyde (2 g,

10.5 mol ), 4-trifluoronethyl-benzeneboronic acid

(2.19 g, 11.5 nmol), Pd(PPh4)3 {805 ng, 0.52 mmol)

and 2N Na2C33 (21 nmL, 42 mmol) in toluene/ MeOH {30

m./ 15 m-) was degassed with N2 and then stirred at 80

Cfor 18 h. After coogtireg®fo roomtenperature, the

reaction m xture was i ti oned between EtOAc and

H20 and the aqueﬁﬁ@zﬂ ayer was extracted w

Thes,e0 g, OrryPHhG) PAAERGANET @)@l |

concent \a}ﬂ and pwiddH/rd by colum g ogr aphy to
give G1a (2.474,790% as a white sol1d: 1 H NMWR
(300 MHz, CDCI3) 8 9.92 (s, 1 H), 7.7€¥%7 (m 3
H),770(d J =8.4H, 2 H, 7.48 (d, J =3.9 Hz, 1

H:; M (E®ibm z: 279( Na*) . V\D2007/ 121432

PCT/ UR2QSR6IPO0HLL &7 e-\@@ Et O&;O(CFB

G1b, 56%

NaOH

THF-MeOH HO)J\/O\CG ,\O/O

Cmpd 7, 90%

CF3

OHC-_S
N\ /)

Gila
5-(4-Trifiuoromethyi-phenyl)-thiophene-2-carbaidenyde

A mixture of 5-bromothiophene-2-carboxyaldehyde (2 g, 10.5 mmol),
4-trifluoromethyl-benzeneboronic acid (2.19 g, 11.5 mmol), Pd(PPhy)s {605
mg, 0.52 mmol) and 2N NaxCOj3 (21 mL, 42 mmoi) in toluene/MeOH (30
'mU15 mL) was degassed with N, and then stirred at 80 °C for 18 h. After
cooling to room temperature, the reaction mixture was partitioned between
EtOAc and H;0 and the agueous layer was extracted with EtOAc. The
combined organic phases were dried (Na;SO,), concentrated and purified by
column chromatography to give Gla (2.4 g, 90%) as a white solid: '"H NMR
(300 MHz, CDCl3) 89.92 (s, 1 H), 7.79-7.77 (m, 3 H), 770 {d, /=84 Hz, 2
H), 7.48 (d, J = 3.9 Hz, 1 H); MS (ES) m/z: 279 (M+Na™).



NI Gb
{3-[5..(4-Trifluoronethyl -phenyl)-thi ophen-2-yl net hyl ]
W0 2003/121432 t et r ahydro- 1 _ PCT/US2007/066772
H benzo[ d] azepi n- 7- yl oxy) - ace%k:‘:maci d ethyl ester A
m xture of Alb (100 ngy, 0.401 ) and Gla (113 ny,
0.442 nmol) in dichloronmethane (4 mM-) was stirred at
roomtenperature for 1.5 h. Na(QAc)3BH (170 ng, 0.803
nmmol ) was added and the resulting m xture was then
stirred for 17 h. Saturated NaHCO3 was added and the
solution was extract ed with CH2Cl 2. The conbi ned
organic phases were dried (Na2SO4), concentrated and

purified by 5 raphysto f d GL b
(110 nm, 569 as a > solﬂ; R.(800 MHz,
CDCI'3) 8 7.-67 (d, g , 7.60 (d, J = 8.3
Hz, 2 H), 7.23 (d, J = H, 6.99 (d, J = 8.2
$’ 1{5%5(% g?iﬁéohp]! apher%ﬂ% %; %{?(FB?O @gé%’t gezragy 5 72
H, 4.26 (q , 2. 91 -

2.87 X mixt&ré‘bt AZ2b T100 nid), 6)74(11rmnn=ﬂol)-amd 93129(1(13 md, 6.4421

Hz, 3 H): M8 (ES) mz: '490 (M), 0 HO vO " s I

nepah Eﬂ?@ﬁ@omfh@ﬂq %B}l-émﬁsfﬁlﬂi @Pm {emperature for 1.5 h.
| t

%Eﬂ‘%}%ﬁ 17Gh dsc?q ?E?\gfggta‘l’d?'éggir@‘thé [esulting mixture

warsethenesliresli fog 12 hsi $ml.:eated Mﬂé@@@ wmddad andi the saptiory
A S e 8 3hhiod i bbb Gt gBel
(N'égSéJ’%onc?erﬁ@atéS’ an& pun?iea HiﬂzcolllmH)oherﬁﬁad(rdphy fo gw@ ci)d
Gﬁlzb (113 OH)ng, 66%6 dsd:dwhste sena "H NMR (360 MHz)CD@lsb 8 7(@7 (@ J
5 1
IR T DI E NpRC ¥ Mg ¥
LHOUALAS % BETA Up2 A HIOGTHY, 6.6B&, J= 2.7 Hz, 1 H), 6.62 (dd, J
=8.2, 2.7 Hz, 1 H), 4.58 (s, 2 H), 4.26 (q, J= 7.1 Hz, 2 H), 3.85 (s, 2 H), 2.91
—2.87(m,4H),2.71-2.67 (m, 4 H), 1.29 (t, J= 7.1 Hz, 3 H); MS (ES) m/z:
490 (M+H").

Cpd 7

{3-[5-(4-Trifluoromethyl-phenyi)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 7 was prepared using a similar procedure as for cpd 1. Cpd 7
was obtained as a white solid (90%): H NMR (300 MHz, CD30D) § 7.85 (d,
J=82Hz 2H),7.72(d, J=8.4 Hz, 2 H), 7.56(d, J=3.7 Hz, 1 H}, 7.36 (d,
J=3.7Hz, 1H),7.10(d, J=8.2Hz, 1 H), 6.80{d, J=25Hz, 1 H), 6.76 (dd,
J=8.2,25Hz, 1H),4.63(s,2H), 458 (s, 2 H),3.35-3.28 (m, 4 H), 3.13 -
3.07 (m, 4 H); MS (ES) m/z: 462 (M+H").

Scheme G2



MeO O BH3-THF MO . NH GL a 32- ~ ~ NHi Ala &b, 66%
HBr (48% MeO -CCN S CF Bu4NBr, 100 C &d &c, 47%0
woidEneBs2 NS 1 f \ / CF3 NaH, THF, 70tl C G brC2R82007/066772
83% O O S NaOH EtQj:~CN CF3 sEHF- MeCH Gb, 83% 0O HO

ON'" S/ CF3 i Cpd 7, 90% MO NH G2b

7- Met hoxy-2, 3,4,5-tetrahydro-1 H benzo(dJazepl ne 1 M
borane- THF solution (1 L, 1.02 mmol) was added

dropwi se to an ice-cooled and stirred solution of Ala
(1.92 g, 10 mmol, in THF X50 nL). Ala was prepared
according to published procedures ( Eur. Pat. Appl.
204349). The ice bath vvas rem)ved and the sol ution was

heated at refluyg for cool.i ng bac o0 C
NEOMIAQL ) adomsgﬁnat ?‘@N 20077 126432

Ala G2b, 66%
HBr (48%)
eO ) - Bu,NBr, 100 °C
N Q 3 KyCOs (aq)
G2d
G2c, 47%
o) |
HO S Eto’u\/Br
- Gib
G2d, 83%
i/ NaOH
° |
G1b, 83%
o)
HOJ\/O s CF3;
N7
Cpd 7, 90%
MeO
O
G2b

7-Methoxy-2,3,4,5-tetrahydro-1H-benzo| dlazepine
1 M borane-THF solution (1 mL, 1.02 mmol} was added dropwise to
an ice-cooled and stirred solution of A1a {(1.91 g, 10 mmol, in THF {50 mL).
A1a was prepared according to published procedures ( Eur. Pat. Appl.
204349). The ice bath was removed and the solution was .heated at refiux for
3 h. Upon cooling back to 0 °C, MeOH (2 mlL) was added and the reaction



69 m xture was stirred at roomtenperature for 35 mn
and concentrated. The white solid residue was treated
wowao/1s14B2 HCI (50 nL) and the mixture was heaP@mU§1007/066772
reflex for 1 h and then roomt erature overnight.
The aqueous solution was washéd wth Et20 and then
basified wwth 5 N Na&H until "PH > 10 and extracted
with Et OAc. The conbi ned organi c phases were washed
with brine, dried (Na2SQ4), concentrated and vacuum
dried to give &b (1.17 g, 66% as a cl ear yeIIow
oil: "HNW (300 MHz, CDCI 3) 7.01

mgxtur@ vas stigedat (agm jgerpg)e ra@,urngc)( 35 rrgn ﬁpd egang‘@ntrat@dgg}‘ he

@%?ﬂf’& re%dxfeé‘w%grtreaﬁd \W}J?& reg@n%e(t‘ldgp ml? cf?{‘etrﬂixture was

nebe &t 2Zefibavet hH andildrdodn mrm;aémtlneoilermght The aqueous
SokIOn HHE YGENRd DRt Ad Thenshed T & MVask it B>
‘Kosgn{ﬁexira%%l it Bt AE Otine &o % ?i'%arﬂc Bﬁ@é@s wérhaewashed

fon mxture was stirre ) 3BH
With 68ne, driet (Nap&td,), men&dt@aﬂamhda{tm xiaadtttb @we G2b (1.17

Gesbaliaed ot velowg ﬁﬂ@ﬁ%@@?&ﬁ%ﬁf&ﬁ@) a2 QLT 8-
Ii(f%\’lagggﬁé)%concerW‘r:at ed and ur i ?Fsegha%gﬁﬁﬁaﬁnﬁ 208k (br, 1

Khromat ography to give Qc X2.23 g, 47% as a yellow
solid: "H NWMR (300 MHz, CDCI3) S 7.68 (d, J = 8.2 Hz,
2 H, 761(d J =85 Hz, 2 H, 724(d J = 3.8 Hz,

) H, 6:66 -
H, 2.91 (m
18 (MtH+). HO -

=y

yl - phenyl) - th| opherg22-yl m et hyl ] -
4, 5- t BMehbyyd-[6-(4-triftdyenabfl-pbigrall tiophe?2-gimethgd]-
/121432 PCT/ RIS2(0@ 96D 7 2-benzo[dlazepine

met

To a solution of G2b (2.02 g, 11.4 mmol) and G1a (2.92 g, 11.4 mmol)
in dichloromethane (50 mL) was added AcOH {0.65 mL, 11.4 mmol). The
reaction mixture was stirred for 1.5 h. Na(QAc):BH (3.62 g, 17.1 mmol) was
added and the reaction mixture was then stirred for another 20 h. 2 N NaOH
was added (PH ~ 11) and the solution was extracted with EtOAc. The
combined organic phases were dried (Na;S0,), concentrated and purified by
column chromatography to give G2c¢ (2.23 g, 47%) as a yellow solid: H
NMR (300 MHz, CDClz) 6 7.68 (d, J= 8.2 Hz, 2 H), 7.61 (d, J=8.5 Hz, 2 H),
7.24(d, J=3.8Hz 1H),7.01(d, J=3.8Hz, 1 H),691{m, 1 H), 666 -6.62
(m, 2 H), 3.88 (s, 2 H), 3.77 (s, 3 H), 2.91 (m, 4 H), 2.72 (m, 4 H); MS{ES)
m/z: 418 (M+H™).

N~
L \
Gad

3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-ylmethyl]-
2.3,4,5-tetrahydro-1 H-benzo{dlazepin-7-ol



70 A mxture of &Qc (2.21 g, 5.30 mmol), HBr (48% 6.0
m., 53.0 mmol) and Bu4NBr (171 ng, 0.53 mml) in AcOH
w@ goom12iu3mas stirred at 100 C for 16.5 h. Sat PCHUS07/066772
K2CO3 was added till PH - 10 the sol ution

extracted wth EtOAc. The conbi ned organi c phases

were dried (Na2SO4) and concentrated to give &d (1.77

g, 83% as a biege solid: 1H NWR (400 MHz, CDCI3) 3

7.66 (d, J 8.4Hz,2H) 7.61 (d, J:8.4Hz,2H),
725(dJ 36Hzl H, 6.97 (d, J = 3.3 Hz, 1 H),

4 01 é«gmxgnrﬂ)of 6209(2 2{1,,9 }_&prmmgt 8@%{ ZQS%, Ego mﬁsg%@gpmo!)

Aoyl P o R AT 07 Bbaeat 100 o
1%5.8,M, SatueatedHgQ@; Wastabded 1 [RY] azépamd theysaution a;cteacted
ik G e bl eSSl A

cg;nc%tr%tedzto%vé‘”@éd) (.77 g"ﬁs‘(@ oBlg &legé IsofeEH NWIIET(M MHz

onoacet at e fter stirring a
CBC4) 7.66 (d, Jﬁ & hélz, Qdd):ff ﬁ)h(d”ﬂJ)Gt 8rdeHaps Hyo6i28dd, J 36

th s olu a
G B ey L N, 2L L PR 80 it
{ | /2 Ad(M+H").

ST R e R AU SRR e T
whi ch was further converted to Conpound 7 as descri bed
above. Exanpl e H 0 p CF3 Conpound 8:
2-Methyl -2-{3-[5-(4-trifluoro
yl met hyl ] - @7 25"t etraflyar
H benzo[ dj azepi n-7- ,
conmpound was made accCuf .
2007/ 121432 PCT/ US2007/ 066732: 71 Schene H

{3-[5-(4-Triflucromethyl-phenyl}-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-

1H-benzo| dlazepin-7-ytoxy}-acetic acid ethyl ester

To a solution of NaH (60% in mineral oif, 317 mg, 7.93 mmol) in THF
(12 mL) was added G2d (1.07 g, 2.64 mmol} in THF {5 mL) followed by ethy!
bromoacetate (0.35 mL, 3.17 mmol). After stirring at reflux for 1 h, the
reaction mixture was cooled, quenched with saturated NH4Cl solution and
partitioned between ether and water. The organic phase was dried
(NazSQy), concentrated and purified by column chromatography to give G1b
(1.02 g, 79%), which was further converted to Compound 7 as described

above.

Example H

O
0 CF
Ho& \@:\NW

Compound 8: 2-Methyl-2-{3-[5-(4-triflucromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-
tetrahydro-1H-benzo[djazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme H.



] CF3 32 OHC 1 S/ NaB(OAc)3H S F3 cH2cl2 O\ 1=to N

GlL Hl, 60% NaOH O THF-MeOH HO Ol s CF3 N ~ ~ Ormpd
w@2008AM430 3 DO-CNS/ CF~~11 HL PCT/US2007/066772

2-Methyl -2-{3-[5-(4-trifl uoron{;qt hyl - phenyl ) -th

i ophen- 2-yl net hyl }-2, 3, 4, 5-tetrahydro 1

H benzo[ dJazepi n- 7-yl oxy}-propionic acid ethyl ester

Cpd Hl was prepared according to a simlar procedure

as forcpd Q. Cpd Hl was obtained as a white solid

(609 : 1H NMR (300 MHz, CDCI3) 6 7.67 (d, J = 8.4 Hz,

2 H, 7.60 (d, J =85Hz, 2 H, 7.24 (d, J = 3.6 Hz,
1H, 6.949- 6.9 (m 2H, 6.62 (d, J =2.5Hz, 1
Hy, 6.55 (dd, J = 8.2, 2S Iélz, . H, 4.23 (q, J =
7.1 Hz, 2 H), 3.90 (s, 2 =290 (m 4 H, 2.74 (m 4
H, 1.57 (s, 6 H, 1.24 (t, J = 7.1 Hz, H);I\/IS(ES)

3
mz: 518 (MrH+). O HO C( N *CF3 Cpd 8 2-Meth

y'Wm 33 uorom eghyl - phenyl)
OHIGH yl met NaBIOAR):3 | 4 gtrahydro-1
H bekz®l d] azepi n 7c%b|9xy}Etpgj>(\ @ cid W@’C
prepaged accordi-ng—to-a-sinil’ar plogedure as M dr cpd

S5 1 R
(300 Wz, CDROR) 8 VO 29)07/ 121432 PCT/ US208% 066772

72 7.86 (d, 7.73 (d, 2
H), 7.58 (TdiFl\QpOH 2 ]-1 m WCF

Cmpd 8, 61%

0]
0 CF
Eto& S~ 8
TO~Y

2-Methyl-2-{3-[5-(4-triftuoromethyl-phenyl)-thiophen-2-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo[d]azepin-7-yloxy}-propionic acid ethy! ester

2. Cpd 8 was obtained as a white solid

Cpd H1 was prepared according to a similar procedure as forcpd G2.
Cpd H1 was obtained as a white solid (60%}: "H NMR (300 MHz, CDCl3) 8
7.67 (d, J=8.4Hz, 2H), 7.60 (d, J=8.5 Hz, 2 H), 7.24 (d, J= 3.6 Hz, 1 H),
6.94-6.91(m, 2 H), 6.62(d, J=2.5Hz, 1H),6.55(dd, J=8.2,26Hz, 1
H), 4.23 (g, J=7.1 Hz, 2 H), 3.90 (s, 2 H), 2.90 (m, 4 H), 2.74 {m, 4 H), 1.57
(s, 6 H), 1.24 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 518 (M+H").

0

N\ ~CF3

Cpd 8

2-Methyl-2-{3-[5-(4-trifluoromethyl-phenyl)-thiophen-2-yimethyl}-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yloxy}-propionic acid

Cpd 8 was prepared according to a similar procedure as forcpd 2.
Cpd 8 was obtained as a white solid (61%): 'H NMR {300 MHz, CD40D) 3



7.38 (d, J =3.7 H, 1 H, 7.11 (d, J = 3.7 Hz, 1 H),
6.80 .(d, J =2.5Hz, 1 H, 6.73 (dd, J =8.2, 2.5

wo200742#H32 4.68 (s, 2 H), 3.21 - 3.-00 (m 8 HCT/LISHA7/066772

(s, 6 H; M5 (ES) mz: 490 (I\%’-H*). Example I 0

HO cF3 ~ N (c¢) 1 Conmpound 9:

{3-[5-(4-Trifluoronethyl-phenyl)-thiophen-2-yl nethyl]-

2,3,4,5-tetrahydro- 1 H benzo[ ddazepi n-7-yl oxy}-acetic

acid The title conmpound was made according to Schene

I. Scherre I Al b 0 CFr3 NaB(OAc)SH O—IC CH202 Et 0~VO .
-Q 12, 40% NaCH O

7588@LJ-|7 9(b!2t;ﬁ:ﬁ) 7Z§rﬁﬂ~b=8ﬂLH%ZU)E? Sﬁid d= Z:M*%:Nﬂ

7{1§8#é %ZI-'ST H% uor 1 ‘1 pﬁ'enyF)-1 ﬁufs 80 dy\"rre% ﬁ I-Ilﬁ

673.(8d} gLrady2l6Hz, 1 H), 468 (s, 2 H), 3.21 ~ 3.00 (m, 8 H), 1.54 (s 6
H); MS (ES) m/z: 490 (M+H").

Example |

)O}\/
Q CF;
HO ' Q.

Compound & {3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyl}]-2,3,4,5-tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme |.

Scheme |
A\ _CF;  NaB(OAG)H )L\/o
OHC- O A/ CHyCl, EtO
W
¥
12, 40%
NaOH
THF-MeOM y O)K/o
O
Cmpd 9, 71%

)j\/
o - CFy
EtO = O J/

{3-[5-(4-Trifluoromethyl-phenyl)-furan-2-yimethyl]-2,3,4,5-tetrahydro-
1 H-benzo| dlazepin-7-yloxy}-acetic acid ethyl-ester



1 H benzo(djazepin-7-yl oxy}-acetic acid ethyl -ester
WD 2007/ 121432 PCT/ US2007/ 066772 73 Cpd 12 was
w@e@paera from cpd 11 (Bioorg. & Med. Chem LeP€T/US2007/066772
2003, 13(13), 2159-2161) usi 23 a simlar procedure as
f(c)pd Q. Cpd 12 was obtain as a white solid
(40%: 1 H NWR (300 MHz, CDCI3) 5 7.72 (d, J = 8.2
Hz, 2 H, 7.60 (d, J =85 Hz, 2 H, 6.98 (d, J = 8.2
- Hz H, 668 (m 2 H), 6.60 (dd, J= 8.2, 2.6 Hz, 1
X

, 1

, 6.30 (d, J=3.3 Hz, 1 H), 456 (s, 2H), 426(q,

=7.1 Hz, 2 H, 379(S 2 H, 2.92 -
2.73 Gprﬂi%@aﬁ prepamd}l)ronl cpd 1{ (Biodrg- &7M£d|—|zCheyn tﬂvg()%
1%351_5 )55%9-?,1,63 &8\”@ §|wl|ar~gcéq%§!3up aR fggggp% &2%%&:%9‘2 was
"H&EH% a%;ﬁ/'!fvﬁﬁé '-3,%!; @q%g(s{ﬁgm [RIMAHS; CDCE%) 87.72(d, J=

enzo| d] azepi n- cetic acid -
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0 HOO CFg 1 Conpound 10:
2 Met hyl - 2-{3-[5-(4-trifluoronethyl-phenyl)-furan-2-yl
methyl]- 2,3,4,5-tetrahydro-1
H-benzo[djazepln 7-yl oxy}-propionic acid The title

conpound was de accordl ng to Schere . Scheme J WO
2007/ 121433, B 2 740
W/
Cpd 9

[3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyi}-2,3,4,5-tetrahydro-
1 H-benzo{ dlazepin-7-yloxy}-acetic acid

Cpd 9 was prepared according to a similar procedure as for cpd 1.
Cpd 9 was obtained as a white solid (71%): 'H NMR (300 MHz, CDs0D) &
7.89(d, J=8.2Hz, 2H),7.69 (d, J=8.3 Hz, 2 H),6.98 -~ 6.94 (m, 2 H), 6.75
-6.69 (m, 3 H), 4.44 (s, 2 H), 4.33 (s, 2 H), 3.14 (m, 4 H), 2.82(m, 4 H); MS
(ES) m/z: 446 (M+H").

Example J
O
O o _/ CF
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Compound 10: 2-Methyl-2-{3-[5-(4-trifluoromethyl-phenyl)-furan-2-yimethyl]-
2,3,4,5-tetrahydro-1H-benzofdlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme J.

Scheme J



1. »sC, ,t3N CF3 LiAIH4 CF3 CH2C12 OHC THE C HO 1 /

2. CH3CN, B2 11 J1, 75% 0 NaOH CF3 THF-MeOH 10 EtO
WO 2047021432, 12% 0 OF3 HO N 'O CC Cpd 10, 6PC4/CFER07/066772

HO J1 [5-(4-Trifluoromethyl -gtlenyl )-f

uran-2-yi }-nmethanol Cpd J1 was ‘prepared according to a

simlar procedure as for cpd El. Cpd J1 was obtai ned

as a white solid (75%: 1H NWR (300 MHz, CDCI3) 5

7.76 (d, J = 8.4 Hz, 2 H, 7.62 (d, J = 8.5 Hz, 2 H),
6.73, (d, J =3.3 Hz, 1 H, 6.42 (d, J =3.2 H, 1
H, 4.69 (d J =509 H, 2H, 1.75(t, J=60H, 1

ey . tg T 1 uor onet Byl -/phe vy - £ UFARZ 2- yi
metnyl] 4-S5- tetfafydro- oy Hepizopn- 2. CHCN, B2
azepi -yl oxy} - propi oni ¢ aci d—e ester ure
d] p yl oxy} - prop t hyl t & ﬁ?x’t

of J1 (80 nyg, 0.33 mmol), methalle® fonyl chloride (38
ng, 0.33 mvol) and triethylamne (230 L, 1.65 mmol)

in CH2Cl 2 ~2 plL) was NaOH
CF THF-MeOH
2o < N/\C’f@ 3
\
J2, 12%
0
: CF,
HO&O NW ?
A/
Cpd 10, 65%
CF3
O 4
HO N\
J1

[5-(4-Trifluoromethyl-phenyl)-furan-2-yi}-methanol
Cpd J1 was prepared according to a similar procedure as for cpd £1.
Cpd J1 was obtained as a white solid (75%}): H NMR {300 MHz, CDCl;) &
7.76 (d, J=8.4 Hz, 2 H), 7.62 (d, J=8.5 Hz, 2 H), 6.73 (d, J= 3.3 Hz, 1 H),
6.42 (d, J=3.2Hz, 1 H), 469 (d, J=5.9 Hz, 2 H), 1.754t, J= 8.0 Hz, 1 H);
MS (ES) m/z: 225 (M-OH).

0]
o} = \~CF3
EtO/U>< 0 /
J2

2-Methyl-2-{3-{5-(4-triflucromethyl-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-1H-benzo|
dlazepin-7-yloxy}-propionic acid ethyl ester

A mixture of J1 (80 mg, 0.33 mmol), methanesulfonyl chloride (38 mg,
0.33 mmol) and triethylamine (230 ulL, 1.65 mmol) in CHxCl> (2 mL) was
stirred at room temperature for 1.5 h. Cpd B2{50 mg, 0.165 mmol) in
CHsCN (1 mL) was added and the solution was stirred overnight under No.



stirred at roomtenperature for 1.5 h. Cpd B2{50 ng,

0.1.65 mml) in CHCN (1 m-) was added and the
w@odoatiz@s2 was stirred overni ght under N2. WO PCT/US2007/066772

2007/ 121432 PCT/ US2007/ 066772__.75 The resul ting

m xture was concentrated and Zf‘]rlfi ed by col um

chr omat ogr aphy ( Et OAc/ hexane) to give 10 ng (12% 2

steps) of J2 as a white solid: 1H NWVR (300 MHz,

CDCl3) S7.72 (d, J=8.2 Hz, 2 H, 7.60 (d, J = 8.4

Hz, 2 H, 6.91 (d, J =8.2 Hz, 1 H), 6.69 (d, J 3.3

Hle),661(dJ:23Hz 15?,654 (dd, =
ThelresaliibgHmixtureas urgentratediand gurfiadby colymn 4. 21
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1423 (t2JI=b7 17H2,8 H); NS&(E@hm/z $92 (M+bl7) (d, J

= 32 Hz
1H, 6.78 (d, J =2.5 H, 1 H), 6.72 (dd, J = 8.1,
2.5 Hz, 1 H, 4.54 (s, 2H), 3240 (m 4 H, 3.11 (m
4 H, 1.54 (R 6 H; I\/B(ES) mz: 474 (MrHY). Exanpl e
K 0 OCF3 d\l i CF3
{3-[5-(4- THOTI Ay, o -3-yl net hyl ]
2345tetrahydro 4 ' azepi n-7-yl oxy}-acetic
acid

Cpd 10

2-Meihyi~2—{3-{5-(4«triﬂuoromethyl»pherzyl)~furan-2-yimethyl]-2,3,4;5-tetrahydro-
1 H-benzo[djazepin-7-yloxy}-propionic acid

Cpd 10 was prepared using a similar procedure as for cpd 2. Cpd 2
was obtained as a white solid (65%): 'H NMR (300 MHz, CD3;0OD) & 7.94 (d,
J=81Hz, 2H),7.73(d, J=82Hz 2H),7.10-7.05 {m, 2 H), 6.87{d, J=
3.2 Hz, 1 H), 6.78 (d, J=2.5 Hz, 1 H), 6.72 (dd, J=8.1,2.5 Hz, 1 H), 4.54
(s, 2 H), 3.40 (m, 4 H), 3.11 (m, 4 H), 1.54 (s, 6 H); MS (ES) m/z: 474
(M+H").
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Compound 11: {3-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3-ylmethyl}-2,3,4, .5-tetrahydro-
1 H-benzo|djazepin-7-yloxy}-acetic acid

The title compound was made according to Schemes K1 and K2.

Scheme K1



The title conpound was nade according to Schenes Kl
and K2. Schene K1 WD 2007/121432 PCT/ US2007/ 066772
waeood/12ieD 1. BBr3, CH2Cl2 t-BGO' "~ NH ~..' |PET/HS2082666772
t BuO ~Br lell a, 28%for 21. .steps Cs2CC3, CH3CN O
BH3- THF t-BuO'~" O NH K1 b, 52%-10 t-BuOtll~O NH
Kla (4- Oxo-2,3,4,5-tetrahydro-1 H benzof
dlazepi n-7-yfoxy)-acetic acid tent butyl ester Cpd Kl
a was prepared according to a simlar procedure as for
cpd Alb. Cpd K1 a was obtained as a white solid (28%
over 2 steps): 1H NWR (300 I\/Hz CDClS 8 7.03 (d, J =
8.4Hz,1H),676(dd J = 1H, 67

(d, MBO= 1 H)-BBs, ¢§z<elbrs
3.79 {s, H) Q58352 2 %i 3. 06 (t
Hz, 2 H)S (s, Q.H) (ES) mz: 314

t-BuO v @525 NH K1 bzeaoé\ék% Tet r ahy dKts, 28% for 2 steps
H-benzol ci ) azepin-7-yl 8@)0@3[%“ c acid Pert-butyl
ester

o)
BHg-THF t-BuOJ\/ Om
U NH
K1b, 52%
Q 0
t-B 0)!\/-0
u NH
Kia

{(4-Ox0-2,3,4,5-tetrahydro-1 H-benzo[ djazepin-7-yloxy)-acetic
acid tert-butyl ester

Cpd K1a was prepared according to a similar procedure as for cpd
A1b. Cpd K1a was obtained as a white solid (28% over 2 steps): 'H NMR
(300 MHz, CDCl,) 8 7.03 (d, /= 8.4 Hz, 1 H), 6.76 (dd, J=8.4,2.7 Hz, 1 H),
6.67 (d, J=2.6 Hz, 1 H), 5.79 (brs, 1 H), 4.48 (s, 2 H), 3.79{s, 2 H), 3.58 -
3.52 (m, 2 H), 3.06 (t, J= 6.6 Hz, 2 H), 1.49 (s, 9 H); MS{ES) m/z: 314
(M+Na*).

O

t-BuO/u\/OmNH

Kib

(2,3,4,5-Tetrahydro-1H-benzo[dlazepin-7-yloxy)-acetic acid
tert-butyl ester

Cpd K1b was prepared using a similar procedure as for ¢pd Alc. Cpd
K1b was obtained as a yellow oil (52%]): "H NMR (300 MHz, CDCl;) §6.98
(d, J=8.3Hz, 1H), 668 (d, J=2.6 Hz, 1 H), 6:63{dd, J=8.2,26 Hz, 1 H),
4.48 (s, 2 H), 2.93 - 2.84 (m, 8 H), 1.49 (s, 9 H); MS {ES) m/z: 278 (M+H").



Cpd K1 b was prepared using a simlar procedure as
forcpd Al c. Cpd K1 b was obtained as a yell ow oil

w@ 2@7121432 H NMR (300 MHz, CDCI3) 5 x.98 (d, JPET/BSB07/066772
Hz, 1 H, 6.68 (d, J = 2.6 Hz,d_l)H), 6:63 {dd, J =
8.2, 2.6 Hz, 1 H), 4.48 (s, 2 , 2.93 - 2.84 (m 8
H, 1.49 -(s, 9 H; M5 (ES) mz: 278 (MH+). WO
2007/ 121432 PCT/ US2007/ 066772 77 Scheme K2 NH2 CF3
(C02Me)2, NaH (c) 'l 1 CF3 ~tOH 1 YO Tol uene MbO O
OH 0 K2a, 94% 0 NaBH4 CF3 CBr4, PPh3 CF3 THE- Et OH HO
CH02. EtONO NO K2b, 75% K2c, 98% Klb O Br CF3
Cs2C08 O'1 CF3 CH3CN t-BeemgK2'\ f No N-O K2d,
98% K2e, 71 % TFA O CH2A 2 HO~-"OFs !~ N !\ ~1 |
N-(c) Cmpd 11, 96% i 0 CF3 MO 0O OH K2a

CFs HONHHCI
~_CFs (CO:Me); , NaH 0 I Teon

X O OH
K2a, 94%
NaBH, oF. CBra PPhy
3 . .
i CF3 THF-EtOH N CH,Cly.
X HO™ ™
EtO \ N-0
N-O
K2b, 75% K2, 98%
Kib o
Br CFy ©%2C0; o CFs
N 3 CHyCN t-BuO/U\/ \CCN AN
N-O N-O
K2d, 98% K2e, 71%

TFA

O
— ot A
=
N \

Cmpd 11, 96%

. F
o) CFs
MeQ =

O OH
K2a
4-Hydroxy-2-oxo-4-{4-triflucromethyl-phenyl)-but-3-
enoic acid methyl ester

To a solution of 1-(4-triflucromethyi-phenyl)ethanone (2.0 g, 10.6
mmol) and dimethyl oxylate (1.63 g, 13.8 mmol) in toluene {50 mL) at 0 °C
was added NaH portionwise {60%, 636 mg, 15.9 mmoi). The mixture was
stirred at room temperature for 1 h and then 60 °C for 2 h. After-cooling to
room temperature, HO was added slowly to quench the reaction. The
mixture was acidified with 1 N HCI and extracted with EtOAc. The combined
organic phases were dried (Naz;S0,), concentrated and purified by column
chromatography to give 2.74 g {94%) of K2a as a white solid: *H NMR (300



4- Hyd roxy-2-oxo0-4-(4-trif | uoronethyl-phe nyl)-but-3
enoi ¢ acid nethyl ester To a sol ution of

wdaz2qpdAaewBs | uor onet hyl - phenyl ) et hanone (2.0 g, ROI/6S2007/066772
mmol ) and di net hyl- oxylate (1. g, 13.8 mmol) in
toluene X60 m-) at 0 C was ded NaH porti onw se
(60% 636 ng, 15.9 mmol ). The m xture was stirred at
roomtenperature for 1 h and then 60 C for 2 h.
Aftercooling to roomtenperature, H20 was added
slowy to quench the reaction. The m xture was
acidified with and extracted with Et OAc.
M bizh Chels) &)der{chmw%e%z el 7d??édi J{ 18Bbizy 2 H), 7. 10{5 2

onc i f] chr omat ogr aphy to
"3 CTACY: @?{@53;%3 /%zg& @ﬁﬁﬁ ‘te solid: " NVR (300
WD 2007/ 121432 PCT/ US2007/ 066772 78 MHz, CDC13) 8
8.11 (d, J = 8.3 Hz, 2 H), 777(d J:8.3Hz,2H),
7.10 ~s, 2 H), 3.97 (¥ €8 nfz: 297
(M:Na+). 0 CF3 EtCEtb\ G (4-Trifl

uor onet hyl - phenyl ) -1 soxazplee- 3- car boxyl i c aci d et hyl
ester To a solution of K2a 7g, 9.85 nmml) in EtOH

(40 m‘) Was %d(gq’gfiljopo\(n%ah% E{Aeﬁ gxa%fc?&%gr? ﬁpl oride

(2.05 g, etk ed at room
terrperature for 1 h and then 8(? Cfor 2 h.
Af t er Cimalsongiohaf K220, 7 gnPS5ahimat), intEtOH (4 mbi) wadseadded

RO B AP IoRETRATP ARG 255 mMphs it erTil Was,
M ar1OGnTtnncrplidlor)y A hen g0 T ® Wi agier Bholing to
réoih tempetatdre, the4bedigitatd wag filteridd, aridl Wiashed®BwWiHEZIOH.zThe
ﬁrﬁf’e éotNiFBHvT%{s diiad under kacuum to give 2.0 g (75%) of K2b: 'H NMR
(300 MHz, CDCls) 3 7.94 (d, J=8.2 Hz, 2 H), 7.764d, J= 8.3 Hz, 2 H), 7.03
(s, 1 H), 4.49 (d, J=7.1 Hz, 2 H), 1.45 (d, J= 7.1 Hz, 3 H); MS (ES) m/z:

286 (M+H").
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K2c
[5-{4-Triflucromethyl-phenyh-isoxazol-3-yl}-methanol

_ Cpd K2¢ was prepared according to a similar procedure as for¢pd
C2. Cpd K2c was obtained as a white solid (98%): 'H NMR {300 MHz,
CDCls) 8 7.90(d, J=8.2Hz, 2H),7.73 (d, J=8.5 Hz, 2 H), 6.70 (s, 1 H},
4.84 (s, 2 H); MS (ES) m/z: 244 (M+H™).

=N\_CFs
. SN /
N-O

K2d
3-Bromomethyi-5-(4-trifluoromethyl-phenyl)-isoxazole

Cpd K2d was prepared according to a similar procedure as for cpd
A2d. Cpd K2d was obtained as a white solid {98%); 'H NMR {300 MHz,



[5-(4-Trifluoronethyl-phenyl)-isoxazol - 3-yl]-nmet hanol
Cpd K2c was prepared according to a sim/lar procedure
wagoofaei46pd C2. Cpd K2c was obtained as a whi tEC’E/UBIOd7/066772
(98%: ' H NWR (300 MHz, CDG,&)S?QO(d J 8.2
Hz, 2 H, 7.73 (d, J = 8.5 670(3,1H),
4.84 (s, 2 H; M (ES) m z: 244 (I\/H-H+). CF3 Br ! 1\
OX-/ N-0O Kad
3- Brononet hyl -5-(4-trifluoronethyl - phenyl)-i soxazol e
Cpd K2d was prepared according to a sim/lar procedure
as for cpd A2d. Cpd K2d was obtained as a white solid
S 7-H (VR £ 8AOHRHE H)WD73E0,7/ £ B13 31z, 2 H), 6.73 (s, 2 H),
U 0 72, 7 ), 5 7.91 (d, J = 8.3 Hz, 2
%‘8) Z‘ég?ggln'é ﬁq@%ﬁ . 6.73 (s, 2 H, 4.49

(s 2 H; M (ES) nz: 306(I\/H-H+). O\ t-Buo CF3 | N
N o Kz2e :

{3-[5-(4-Trifl rornethyl-phenyl)-isoxa ol - 3-yl met hyl ]
-2,3,4,5-tetr _CFa
H-benzo[dJa%’@pln } - acqti ab it - - but yl

ester Cpd K2e was pr afed ccord.l—mg to a simlar
procedure as forcpd A2e. Cprbdk2e was obtained as a
whi t e (39d-{4arrftddrodRthy-bhdyNdoxdz30Dyiktnyl]-2,3,4 GBEBYdrb- 7. 90
(d, J = 8. 41#penza d]d)zepa#? ?Bxy(}dcetid acid §ridbubzest@ H), 6. 98
d, = 8.2 Hz ) (s, 1. H), 6.68.,(d, J= 2.6
l(—|z €nd K2g wes prggareﬁ-acg; : tné_t@ a@r;glgr prgf;edére@s far<pd

o oo vpsfyfhiped gy wnfg SO 1 T g 0]
CDClg) §7.90 (d, J=8.4 Hz, 2 H), 7.72 (d, J= 8.4 Hz, 2 H), 6.98(d, J=8.2
Hz, 1 H), 6.69 (s, 1 H), 6.68 (d, J=2.6 Hz, 1 H), 6.61{dd, J=8.2, 2.6 Hz, 1
H), 4.47 (s, 2 H), 3.79 (s, 2 H), 2.90 — 2.86 (m, 4 H), 2.72 ~ 2.67 (m, 4 H),
1.48 (s, 9 H); MS (ES) m/z: 503 (M+H").
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Cmpd 11

{3-[5-(4-Trifluoromethyl-phenyl)-isoxazol-3-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo|djazepin-7-yloxy}-acetic acid

To a solution of K2e (38.5 mg, 0.076 mmol) in CHzCl> (1 mL) was
added trifluoroacetic acid (0.1 mL). The mixture was stirred at room _
temperature for 15 h, concentrated and purified by column chromatography
to give 30 mg (96%) of compound 11 as a white solid: 'H NMR (300 MHz,
CDsOD) 58.08 (d, J=8.2 Hz, 2 H), 7.86 (d, J= 8.3 Hz, 2 H), 7.17 — 7.13(m,
2H),6.85(d, J=25Hz, 1 H),6.78(dd, J= 8.2, 2.6 Hz, 1 H), 464.{s, 4 H),
3.5 (m, 4 H), 3.18 (m, 4 H); MS (ES) m/z: 447 (M+H").



3 HOOCC-N--- O_/ -CCnpd 11
{3-[5-(4-Trifluoronethyl-phenyl)-isoxazol - 3-yl net hyl | -
WQ2B742631 etrahyd ro- 1 H PCT/US2007/066772
benzo[ dj azepi n- 7-yl oxy} - acet i %m d To a solution of
K2e (38.5 ng, 0.076 rmol) |n Cl2 (1 nm) was added
trifluoroacetic acid (0.1 The m xture was stirred
at room tenperature for 15 h concentrated and
purified by colum chromat ography to give 30 ng (96%
of compound 11 as a white solid: 1H NWVR (300 MHz,
Ch3CD) 3 8.08 (d, J =82 Hz, 2 H, 7.86 (d, J = 8.3
Hz, 2 H, 7.17 - 7. 13(m§§mﬂj@,’=6.85 (d, J =2.5 H, 1
H),678(ddd 8.2, 2.6 Hz, 1H),4;64s,4H),35
S) WO
N

(m 4 H, 3.18](m~.4 H: M (ES) mz: - )
2007/ 121432y 2_ 80~kxa. L "OH
Conmpound 12: _ N™ ™

2- Met hyl - 2- {3-[ 5- (4-1 onmet MyP- phenyl ) - i soxazol - 3
- Ydompbimd 12: 2-Mei-5£3-[6-¢4-trifidyainahyl-phenyl)-isoxazol-3-yimethyl}-2,3,4,5-
H benzo[ d] azefhpdg-1ytherzdldgnenipi7afixy-rietienicaes tit| e
conpound was made. according to Scheme L. Schene L 82
$r CS2¢(c)3, ~ '~ G3 CF3 cH3cN (~ NNo ~ No Ka2d
L1, 6% haebpdbhd MefdnbB®akcdrding fd-8chdine . O

Scheme L
Br CSgCOa F3
CFs CHaeN Eto&
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N-O '
Kad L1, 68%

NaOH o) :

THF-MeOH o )Ro CFs
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Cpd 12, 80%

0
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2-Methyl-2-{3-[5-(4-triflucromethyl-phenyl)-isoxazol-3-yimethyl]-2,3,4,5-tetrahydro-1 H-benzo]
dlazepin-7-yloxy}-propionic acid ethyl ester

Cpd L1 was prepared following the same procedure as for cpd B3.
Cpd L1 was obtained as a white solid (68%]): 'H NMR (300 MHz, CDCl) 8
7.90 (d, J=8.3Hz, 2H),7.72(d, J=8.4 Hz, 2 H), 6.93{d, J=8.2 Hz, 1 H),
6.71 (s, 1 H), 6.63 (d, J=2.5 Hz, 1 H), 6,55 (dd, J=8.1, 2.6 Hz, 1 H), 4.23
(g, J=7.1 Hz, 2 H), 3.81 (s, 2 H), 2.88 - 2.86 (m, 4 H), 2.73 ~ 2.70{(m, 4 H),
1.57 (s, 6 H), 1.25 (1, J= 7.1 Hz, 3 H); MS{ES) m/z: 503 (M+H").



Cpd 12, 90% OO GCs Eto NNO L1

2- l\/bthyl 2-{3-[5-(4-trifluoronethyl-phenyl)-isoxazol -3
woglomactagt | - 2, 3, 4, 5-tetrahydro-1 H benzo] PCT/US2007/066772

d] azepi n- 7-yl oxy} - propi oni c aggd et hyl ester Cpd L1

was prepared follow ng the sa procedure as for cpd

B3. Cpd L1 was obtained as a white solid (68%: 1H

NVMR (300 MHz, CDCI3) 8 7.90 (d, J =8.3 Hz, 2 H),

7.72 (d, J =8.4 Hz, 2 H, 6.93 (d, J = 8.

6.71 (s, 1 H, 6.63 (d, J =2.5Hz, 1 H, 6.55 (dd, J

= 8.1, 2.6Hz,1|—|) 4.23 ( =7.1 H, 2 H, 381

(s, 2 H, 2. 88- -.2.70.(m 4 H,

1.57 (s, 6 ) %5 DES) m z:

503 (MrH{). 36772 81 0 O

CF3 HO N NO Cpd

2- Met hyl - 2-{3-[ 5-(4- trlqungq@thyl phenyl ) -i soxazol -

'@'L?ngg%ﬂg! %ﬁé W:Q ?rft érgr% H'én?z é}ﬁox&zel S84

pr epar ed foI the s re as forepd 2. de
12 waSpd bEaNaB%ﬂre@ar@:i fMﬂDngstbiel shrﬁ@p%cedhre avfor(gaD2. Cpd

1 waspiainey 257 white Solck{9G5%): JHINVIR (o8 gHE ED:S1y 5808

@ 9t 8§12 FHf 7585%51 I3t B EH S 9‘%% IUEALCHETE

Hz,55H§,56.86 () J =6 HzS) Y, B.73{¢Hd, wHagz 2m<bin:pr; ¢V4.62 (s, 2
H), 3.54 (m, 4 H), 3.16 (m, 4 H), 1.55 (s, 6 H); MS (ES) m/z: 475 (M+H").
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Compound 13: {3-[3-Methyl-5-(4-trifluoromethyi-phenyl)-thiophen-2-yimethyl}-2,3,4,5-
tetrahydro-1H-benzo|djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme M.

Scheme M



OHO ONS _Cf 31 ):~c Conpound 13:

{3-[3-Methyl -5-(4-trifluoronethyl-phenyl)-thiophen-2-y
wo pwrhyldp2 2, 3,4, 5- tetrahydro-1 PCT/US2007/066772

H benzo[ d] azepi n- 7- yl oxy} - acetoé'% acid The title

conmpound was made according t cheme M Schene M WO

2007/ 121432 PCT/ US2007/ 066772 82 Pd(PPh3)4 0 Br2 O

Na2C03(aq) 0 f=3 S CHO3 S gr MO/ Tcit SH~H1 M,

50% M2, 65% LiAIH4 F3 (1) MsCl, Et3N THE S CH2Cl 2 10

HOil (2) KL b, CH3CN M, 76% O TFA C S Cf3 CH2Cl 2

~O\ t-BUON--~\ / M, 22%O0_HO QI \NSF3 3 &

d 13, 71 %0 F3 H : Pd(PPhs),
C:p Bf'z e NBQ’CO;;(BQ) 0 'F3
s CHCly S.__pr _ MeCOH/Tol | S
H o\ J = H A\ HoO\
e M1, 50% M2, 65%
LiAIH, £, (1) MsCl, EtgN
THF S. . CHxClp

{2) K1b, CH3CN

M3, 76%
1% TFA
T*BUOJK/O N . S _ CFS CHQ‘C'Q
\ /
- M4, 22% -

O

oL
T

Cpd 13, 71%

0 o Fs
Ho o\

M2
3-Methyl-5-(4-trifluoromethyl-phenyl)-thiophene-2-carbaldehyde

Cpd M2 was prepared from cpd M1 (J. Chem. Soc., Perkin Trans 2,
1972, 1866) following the same procedure as forcpd G1a. Cpd M2 was
obtained as a white crystalline solid {65%): 'H NMR {300 MHz, CDCls) 8
10.05(s, 1 H), 7.75(d, J=85Hz,2H),7.67(d, J=85Hz, 2H), 7.26 (s, 1
H), 2.61 (s, 3 H); MS (ES) m/z: 293 (M+Na™).
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3-Met hyl -5-(4-trifluoronethyl-phenyl)-thiophene-2-carb
war@ehyds2 Cpd M2 was prepared fromcpd M . (JPCTHBINT/066772

Soc., Perkin Trans 2, 1972, b%%g) foll owi ng the sane

procedure as for cpd 01 a. Cp was obtained as a

white crystalline solid (65%: 1H NMR (300 MHz, CDCI 3)

8 10.05 (s, 1 H), 7.75 (d, J =8.5 Hz, 2 H, 7.67 (d,

J =85Hz, 2 H, 7.26 (s, 1 H, 2.61 (s, 3 H; M

(ES) mz: 293 (MtNa}). WD 2007/121432

PCT/ US2007/ 066772 83 F3 S J HO MB : -

[ 3-Methyl -5-(4-trifluoronethyl - :

yl]-met hanol Cpd MB was

procedure as for cpdHCE . was obtained. as a

white solid (76%: 'H NMR/(300, MHz, CDCI3) 37.65 (d,

J=86H, 2H, 7.60 (d, J Mg 5 H, 2 H, 7.14 (s,

1 H, 4.79 (s, B-Mphyl-5242flugromeByitapenyl-tiepheyes, | H);

MS (ES) miz: 255 (M OH). Ovimehpae~' O N-----ZS | CF

- oph (et % i HigHaed Betgrding L B SHTRR BIocHUg Koy ob
B b MB whexhlaiase b @ whitdlsbIRf {7696): YH NWIRet300dHERCDCI:)

was prepared fol |l ow nﬁ the sane procedure as

for. d
AT65 (tbplie OB tas2 6 ZB0C, s & DANLLBROT-14 (§.0bY; 4.7Bi(s, 2

0 , . 7 , 2 H),
27t HE 1808 1 B Yl 2B FOR: o Yy
8.2 Hz, 1 H, 6.68 (d, J =2.6 Hz, 1 H, 6.61 (dd, J
8.2, 2.7 Hz, 1 H, 4.48 (s, 2 H, 3.74 (s, 2 H, 2.88
(m 4 H, 2.69 (M 4 H, 2.20.(s, 3 H, 1.48 ( |

H; M5 (ES) Migo @ N
| N

M4

[3-[3-Methyl-5-(4-triftuoromethyi-phenyl)-thiophen-2-yimethyl}-2,3,4,5-tetrah
ydro-1H-benzo[dlazepin-7-yloxy}-acetic acid ferf-butyl ester

Cpd M4 was prepared following the same procedure as for cpd J2.
Cpd M4 was obtained as a white solid (22%): 'H NMR (300 MHz, CDCls) &
7.65(d, J=82Hz 2 H), 758(d, J=8.4Hz, 2H), 7.114{s, 1 H),6.99{d, J=
8.2Hz, 1H),6.68(d, J=2.6Hz 1H),6.61(dd, J=8.2,27 Hz, 1H), 448
(s, 2 H), 3.74 (s, 2 H), 2.88 (m, 4 H), 2.69 (m, 4 H), 2.20 (s, 3 H), 1.48{(s, 9
H); MS (ES) m/z: 532 (M+H").

O

JK/O CF3
HO S

Cpd 13

{3-[3-Methyl-5-(4-trifluoromethyl-phenyi)-thiophen-2-yimethyl}-2,3,4,5-tetrah
ydro-1H-benzo|djazepin-7-yloxy}-acetic acid

Cpd 13 was prepared following the same procedure as for cpd 11.
Cpd 13 was obtained as a white solid (71%): 'H NMR {300 MHz, CD30D) 8
7.79(d, J=8.2Hz, 2 H),7.67 (d, J=8.4 Hz, 2 H), 7.36 (s, 1 H), 6.984(d, J=
9.0 Hz, 1 H), 6.73 - 6.70 (m, 2 H), 4.45 (s, 2 H), 4.36 (s, 2 H), 3.17 {m, 4 H),



0O HO- k - - - o SCF3 C11I (Cpd 13
{3-[3-Methyl -5-(4-trifluoronethyl-phenyl)-th
. WO ohiant422 yi rneth 11-2,3,4,5-tetrah ydro-1 PCT/US2007/066772
H benzo[ d] azepi n-7-yl oxy} - acetdsc acid Cpd 13 was
prepared followi ng the sane procedure as for clad 11.
Cpd 13 was obtained as a white solid (71 %9: ' H NWR
(300 MHz, CD3OD) 8 7.79 (d, J =8.2 Hz, 2 H), 7.67
(d, J =8.4 H, 2 H, 736(s 1 H, 6.98 (d, J 9.0
1 H, 6.73 - 6.70 (m 2 H, 4.45 (s, 2 H, 4.36

dr

TN G 0 e L R AN

(ES) mz: 476 (MtH}). Exanple NOp N S Cl1=3 HOI
Conmpound 14:
2-Met hyl -2-{3-[3-nethyl -5-(4-trifluoronethyl-phenyl)-t

hi ophen- -2-yl net hyI] 2,3,.4.5- rahydro-1
H benzo[ dJazepi n- 7-yl oxymg@ni c acid The title
conmpound was rmmde according to Schenme N. Schene N _

c1=(1) Mscl, B3N S.3 ck2cl2 |
(2)82, CH3GKONIXT7% NEOH \[THR-J
F3' N Cpd 14, 80%

Compound 14: 2-Methyl-2-{3-[3-methyl-5-(4-triflucromethyl-phenyl)-thiophen-
2-yimethyl]-2,3,4,5-tetrahydro-1 H-benzo| dlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme N.

Scheme N
(1) MsCH, Et;N Q
CF. ’ -
HO" \\ / ~ -
M3 (2)B2, CHsCN |
N1, 17%
NaOH
THF-MeOH
Oy
Cpd 14, 80%

9]
C CF.
Eto)l>< S
Nt

2-Methyl-2-{3-[3-methyl-5-(4-triflucromethyl-phenyl)-thiophen-2-ylmethyi-2,3 4,5-te
trahydro-1H-benzo[dlazepin-7-yloxy}-propionic acid ethyl ester

Cpd N1 was prepared following the same procedure as for cpd M4.
Cpd Nt was.obtained as a white solid (17%): "H NMR (300 MHz, CDCl3) §
7.65(d, J=8.2Hz 2H),759(d, J=83Hz,2H),7.10(s, 1 H),6.92(d, J=
8.2Hz, 1H),6.62(d, J=26Hz, 1H),655{dd, J=8.2,2.7 Hz, 1 H), 422
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2-Met hyl -2-(3-[3-nethyl -5-(4-trifluoronethyl-phenyl)-t
woe@phen32-yl nmethyl-2,3,4, 5-te trahydro-1 PCT/US2007/066772

H benzo[ dj azepi n-7-yl oxy)-propf'ﬁni c acid ethyl ester

Cpd N1 was prepared follow ng e sane procedure as

for-cpd MA. Cpd NI was obtained as a white solid

(179 : 1H NMR (300 MHz, COC13) S 7.65 (d, J = 8.2 Hz,

2 H, 7.59 (d, J =83 H, 2 H, 7.10 (s, 1 H), 6.92

(d, J 8.2 H, 1 H, 6.62 (d, J =2.6 HZ, 1 H, 6.55

(dd, J =8.2, 2.7 Hz, 1 I—g 4.22 WO 2007/ 121432 :
(RCYUBA007/ 687372 (852 HY, 2.88 (M, # 1 2.70 {ap, 4 3H)72.30(s, 8 H),

{8 @ B0’ Tasted = %?%é?héﬂg%ﬁ%fm%@?éﬁ*f%. 535

{MtH+). 0 HOOCCN ----S'1 CF3 Cpd 14

2- Met hyl - 2- {3-

[ 3- et hyl - 5-( tri f 1 uor onet hyl - phenyl hi then- 2-yl
met hyl ] - 2, 3,4 roy 1 _, Cks

H benzol d] azepl Il oxy} - pNopiahi Cpd 14 was

prepared fol |l ow ng t re as for cpd 2.

Cpd 14 was obtained as a white solid (80%: H NVR

(300 MHz, CD3CD) 6 7.84 CPH14] = 8.2 Hz, 2 H), 7.71

( d, 23 N@%Zg’a Rzmetyl-ppl4-triflugrgmetyi- pq_ery')»thiophg_rth {/l@etry[}-{-} .5
e, 6. {gtahyero-14Hbenzol gazepin-71yiqgy}-prgpignic 3R,

ég§ 1%%%;;@5%;%(1 Eﬁ?loﬁn%%e é’gm%%}_i?@ecﬁgb (aésfﬂ} ﬁé?lépd
ﬂ%a@Mﬂtﬁahed léma’fwhﬁe@oﬁ B0%): "HINVIR B01p MHEjGBaOD)B‘?M
{ -[3-Me {:,4tr|fluororrethyl%o yl) - thlog)hen 28y
Idnth§I2]HQ %Hzl, 71ded/ mBat 2 H) 45 (8, TH), 711 (d, J=83
#kaFPiz mgée%{ > 619, 9% f eﬁf&dd; de ?“@Hi 4l @), 460 (s, 2
H), 329(m 4 H), 3.13{m, 4 H), 235(3 3 H), 155{8 6 H); MS(E‘S)mIz

504 (M+H").
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Compound 15: {3-[3-Methyl-4-(4-triftuoromethyl-phenyi)-thiophen-2-ylmethyl}-2,3,4,5-
tetrahydro-1 H-benzo[diazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme O.

Scheme O
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Pd(PPh3)4 0 C Br2 0 Na2C03(agq) HOAc, CH2Cl2 S MH
wOR@INER3MEO / Sr 01, 46% 02, 95% CF3 1) UAI P&T/USHR7/066772

2) MsCl, Et3N, CH2CI2F3 t-BUQ.3) Klb / 03,19% TFA O

I CF3 CH2Cl2 HO-O ):~CN . S d 15, 50% 0 S MO N/

Br 01 4-Brono- 3-nethyl-thi ophene-2-carboxylic acid

net hyl ester To a sol ution of

3- et hyl t hi ophene- 2-carboxylic acid nethyl ester (2.0

g, 12.8 mmol) in CH2C1 2 (10 m -) and acetic acid (10

m.) was added Br2 (0.79 ni, 15. mml) The _m xture

was stirred at roomterrperature}q‘gj%b?ﬁgéh an
agy

paICtItI oned b&aween CH2CR and

ctféh“cwiﬂﬁlchIZCI
N%é)r e ed Wwth
Br i )
01, 46% 02, 95% “‘;{\
1) LIAIH,, THF
2) MSC', Eth, CH20|2
- tBuO
3) Kib
| 03, 19%
TFA 1]
CF
CH,Cls J_ o -
HO N~ ]
S
Cpd 15, 50%
O
_ S
MeQ N/
Br
Ot

4-Bromo-3-methyl-thiophene-2-carboxylic acid
methyl ester

To a soiution of Snmethylthiophené-2-carboxylic acid methyl ester
(2.0 g, 12.8 mmol) in CH2Cl, (10 mL) and acetic acid (10 mL) was added Br.
(0.79 mi, 15.3 mmol). The mixture was stirred at room temperature for 20 h
and then partitioned between CH.Cl; and H,O. The aqueous layer was
extracted with CHCl,. The combined organic phases were washed with
saturated sodium thiosulfate solution, dried (NazSQO,), concentrated and
purified by column chromatography to give 1.4 g (46%) of O1 as a white
solid: '"H NMR (300 MHz, CDs0D) § 7.41 (s, 1 H), 3.88 (s, 3 H), 2.52(s, 3
H).



saturated sodiumthiosulfate solution, dried (Na2SOQ4),

concentrated and purified by columm chromat ography to
w@kwe/1114482 g . (46%0) of 01 as a white solid: 1PCMR007/066772

(300 MHz, CD3(D)57415 5)388 (s, 3 H,

2.52:{s, 3 H). WO 2007/ 12143§ PCT/ US2007/ 066772 87

OS Mo 11 02 CF3

3-Methyl -4-(4-trifluoronethyl -phenyl)-thiophene-

2-carboxylic acid nethyl ester Cpd 02 was prepared

foll ow ng the same procedure as for cpd GL. Cpd 02

was obtained as a white solid (95%: '"H NVR (300 MHz,

cbal3) 5 7.71 (d, J = 8.23Hz,e2 H), 7.65 (d, J = 8.2

Hz, 2 H, 7.40 (s, 1 H), , 3 H, 2.51 (s, 3

0.~ CF3 t-Buo O 2"

{3 [ 3- Met hyl - 4- (4trifl uoronet hyl

nmethyl]-2,3,4,5-tetrahydro-1 H

- benzo[ d] azepi n-7-yloxy}-acetic

7 enyl ) -t hi ophen- 2-vyl

tert butyl ester

To the solution of 02(590 20|‘ﬁlf‘a|) |n THE(lO
m-) at 0 C was _ adde

mmol ) in THF. Th%Mﬁ‘W df‘ i g ‘"f‘?i’h\ﬁféﬁ‘m up to
room tenperature and §tFPPE e*€mperature for 1

h. \@pftsz"\@és plépMréd ?@lﬁﬁsﬁn?ﬂfb &5@@3%8&‘&1?&%‘5%: e ich
was f

tered and rinsed w . The filtrate was
CusOdvas bbtairediasteshid-aaid @506) Md NMBLB806 MEz) GDIGk) 3

Tohb e 68 HeGE 87 e Bsdy Sz A Pentidbeh oS ohE 3
@;ggdﬁggiﬁé It was used to carry through a simlar

for preparing cpd J2 and gave conpound
03 as a white solid (19%: 1H NWR (300 MHz, CDCI3) 6

7.65(d,
t~BuO \E;(j ,\(5/@,

{3-[3-Methyl-4-(4-trifluoromethyl- phenyl)—thlophen-z yimethyl]-2,3,4 5-tetrahydro-1 H
-benzo[dlazepin-7-yloxy}-acetic acid tert-buty! ester

To the solution of 02 (590 mg, 2.0 mmol) in THF (10 mL) at 0 °C was
added 1.0 M LiAlH, (2.16 mL, 2.16 mmol) in THF. The mixture was allowed
to warm up to room temperature and stirred at room temperature for 1 h.
Water was slowly added and the precipitated solid was filtered and rinsed
with CHoClo. The filtrate was washed with saturated NH,Cl and the aqueous
solution was back extracted with CH,Cly. The combined organic phases
were dried (NazS0.) and concentrated to give a crude solid. It was used to
carry through a similar procedure as for preparing cpd J2 and gave
compound O3 as a white solid (19%): 'H NMR (300 MHz, CDCls) 8 7.65 {d,
J=82Hz 2H), 7.47 (d, J=8.2Hz, 2 H), 7.16 (s, 1 H), 6.99(d, J= 8.2 Hz,
1 H), 6.69(d, J=2.5Hz, 1 H), 6.61 (dd, J=8.1,2.4 Hz, 1 H), 4.48(s, 2 H),
3.81(s,2H),2.90(m,4H),273(m,4H),2.15{s,3H), 1.48(s,9 H); MS
(ES) m/z: 532 (M+H").



J =8.2Hz, 2 H, 7.47 (d, J =8.2 Hz, 2 H), 7.16 (s,

1 H, 6.99 (d, J =82Hz, 1 H, 6.69 (d, J = 2.5 Hz,
wa2idy128361 (dd, J = 8.1, 2.4 Hz, 1 H), 4.48 ~B¢T/Hs:tdp7/066772
3.81 5’2H)’29(m4H)8%73(m4H)’215(S

3 H, 1.48-(s, H; M5 (ES) 532 (MrHY). WO

2007/ 121432 PCT/ US2007/ 066772 88 0 CF3 Ho..0 )\:CN S

I S Cpd 1 -5
{3-[3-Methyl -4-(4-trifluoronethyl-phenyl)-thiophen-2-y
| methyl]-2,3,4,5-tetrahydro-1 Hb

enzo[dJazepl n- 7 yloxy}-acetic acid Cpd 15 was prepared
following the Fame procedure as f e

was obt ai ne J

oD 8 7791 (d. (d, J =81
e, 2 H), 746—(s g 8.9 Hz, 1 H),
6.72 - 6.67 (m 2 H), H, 4.22 (s, 2 H),

m{gj[S-%yi-ti\-Eme uoro %41 K'ﬂe:% @%%%Ji@t{xﬁ*o@g%b

Conpound 16
2- Met®yd 18-wWak ;brfépﬁﬁémidllo'dﬁr(g‘lﬁersefrhel provseiuny bspbecyd 1)1- t
hi ophen- 2-yi net hyl | - dro-1
PO AR Ip BB Rera Pl Sl BATn e MR 4360, M7, GRSOD) &
2TVl PR, YA IR By T e F HRTE 7 G v =
8.9 (), 183),%.793 6§87 (M3260H)CEMONSOR H), 422 (s, €F3), 3.01 (m, 4 H),
2.84 (m, 4 H), 2.21 (s, 3 H); MS (ES) m/z: 476 (M+H").
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Compound 16: 2-Methyt-2-{3-{3-methyl-4- (4-trifluoromethyl- phenyf) thtophen -2-yimethyl}-
2,3,4,5-tetrahydro-1H- benzo [clazepin- T-yloxy} propionic acid

The title compound was made according o Scheme P.

Scheme P
s (1) MsCI, EtsN Q CF,
AL e m&m%@
@) B2 S

P1,23%
03
_ CFg

NaOH -9 o CF,
s

Cpd 16, 80%




THF-MeOH HOX \ CN, 6,/ \  Cpd 16, 80% WD 2007/ 121432
PCT/ US2007/ 066772 89 0 i CF3 Fto KO N/ P1
WQ20BtbmB2 2- [ 3=[ 3-nmeth yl-4-(4-trifluo ro net hpCFpk2007/066772
enyl )-thi ophen -2-yinethyl]-2,3, 4,5-t etrahydro-1
H benzo[ d] azepi n- 7-yl oxy} - proﬁ onic acid ethyl ester
Cpd P1 was prepared following the sane procedure as
for cpd J2. Cpd P1 was obtained as a white solid
(23%: 1HNI\/R(300I\/Hz CDCI3)8 7.65 (d, J = 8.2 Hz,
2H),747(dJ 82H22 ,715(31 ,693
(d, J = 8.2 Hz, 663(d J =2.4 H, 1H), 655
1 Hz

(dd, J :81 4Hz, 24 (q, OF,1 Hz,
H, 3. 7 st 4 H), 21
s, 3H, T Hz, 3 H);
ES) /z 532(M+H+ S % Ode 16

rn
~Met hyl - 2-{3-[3-m
1]

thyl éltm(a PEL [3Lr£éthwﬂmmmdmpbadwxhy))-tmsdspheypla@mﬂwstb,eﬂtshyI
- 2, 3, 4, &rahpdre-akyelrzofgihzepin-7-yloxy}-propionic acid ethyl ester

" bengof ) cc Pt i L YL BBy R onc aci g, R 16 wep
0B e BRI AEE R Sty T hBTSH0 MAZL BB 5
7765@3 (in: 332 HZa, 26‘!)98 47d6d J=8% [z HrH)17 .1 (s 61 Vﬁ 6.968{48J =
SAHAY D), 665 (ST A Hevs ) 855 @ay = 81534z, EHY 424
%EJ L%SXJEHI? HPOA 74 My Exa TRl 8 1, 2®e3(m o HR 2.18 (5, 3 h),

1(88 [2-6 ), Tr.28 I(1) k-0t Hg) 3 bl (ES) itz 682 4Mpit.et hyl | -
2,3,4,5-tetrahydro-

Ho)‘xmm)f@

Cpd 16

2-Methyl-2-{3-[3-methyl-4-(4-trifluoromethyl-phenyi)-thiophen-2-yimethyl]-
2,3,4,5-tetrahydro-1H-benzoldjazepin-7-yloxy}-propionic acid

(o I

— D N/\/\

Cpd 18 was prepared following the same procedure as for cpd 2. Cpd
16 was obtained as a white solid (80%): 'H NMR {300 MHz, CD;0D) §7.73
(d, J=8.2Hz,2H),7.72~7.56 (m, 3H), 6.98(d, J=8.2Hz, 1 H},6.73 -
6.68 (m, 2 H), 4.47 (s, 2 H), 3.30 - 3.12 (m, 4 H), 2.95-2.89 (m, 4 H), 2.24
(s, 3 H), 1.57 (s, 6 H); MS (ES) m/z: 504 (M+H").

0

Compound 17: {3-[2-(4-Triflucromethyl-phenyi)-thiazol-4-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo{dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme Q.



1 H benzo[ dj azepin-7-yl oxy)-acetic acid The title
conpound was nade according to Schene Q WO
wQe@7n1R23432 PCT/ US2007/ 066772 90 Scheme 0 Cr@r/iULHD7/066772
F3C F3C O N O LIAIH4 NH Acet gae THE ~ 11 Q&t S 1,
63% C PPh3, CBr4 F3C 1 \ Alc Et 3N, CH3CN N CH2CI2 N
SI/ "OH S Br 02,51%@3,891/16 O NaOH '~"' O F3
THE-MeOH DO ):~CN 04, 54% 0 C1=3 'k o HOv ~ [/ Ns
Cpd 17, 80% 4D F3C ICL-r- 0401Et Q :
2-(4-Trifluoromethyl -phenyl)-thiazol e-4-carboxylic
acid ethyl ester
Scheme Q

0

Br’}ﬁ\o&t FaCa_
o \ﬁ LiAIH,

FsC . o
NN
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2 - s OEt '

S Q1, 63%

Aic
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Cpd 17, 80%

FaC
\©\\’N 9
s

S

i
2-(4-Trifluoromethyl-phenyl)-thiazole-4-carboxylic acid ethyl
ester

Q2, 51%

To a stirred solution of 4-trifluoromethylthiobenzamide {2.05 g, 10
mmol) in acetone (10 mL) was added ethyl bromopyruvate (1.95 g, 10 mmol)
in acetone (10 mL) dropwise. The mixture was stirred under reflux for 3 h.
After cooling to room temperature, the solution was concentrated and
purified by column chromatography to give 1.9 g {63%) of cpd Q1 as a white
solid: "H NMR (300 MHz, CDCls) 6 8.28 (s, 1 H), 8.144d, J= 8.4 Hz, 2 H),
7.72(d, J=8.4 Hz, 2 H), 4.464q, J=7.1 Hz, 2 H), 1.44{t, J=7.1 Hz, 3 H);
MS {ES) m/z: 302 {(M+H").



To a stirred sol ution of
4-trifluoronethylthi obenzam de {2.05 g, 10 mmol) in
waecerona3Z 10 nl) was added et hyl bronmopyruvat ePCLUSHBOYI66772
10 mmol) in acetone (10 nl) %opvvl se. The m xture was
stirred under reflux for 3 h. “'After cooling to room
tenperature, the solution was concentrated and
purified by colum chromatography to give 1.9 g X63%
of cpd 01 as a white solid: 1H NWR (300 MHz, CDCI 3) 8
8.23 (s, 1 H, 8.140, J=8.4 Hz, 2 H, 7.72 (d, J =
8.4 Hz, 2 H, 4.46 (q, J =7.1 Hz, .2 H, 1.44 (t, J =
7.1 Hz, 3 H; M <ES) nlz: 302 (MrH+). WD 2007/121432
PCT/ US2007/ 066772 91 R3C N S/ OOH Q@
{2-(4-Trifluoromethyl-} ) -t hi azol - 4-yfl-m
et hanol Cpd @2 was prepare Ny ng t he sane
procedure as for cpd El. Cpd 02 ¥ tained as a
vvhite solid (51%: HNI\/R(300 3) 8 807 (d,
J=81H, 2 r?? J 0% 2 rq 7 {s,
1H, 4.86 (d, Mﬁﬂ%ﬂO@ﬂHﬂwi mhepyh)- thfﬂ@ﬂ vime hjm'a 0 Hz,
H; M5 (ES) mz: 260 (MrH*). F3C N S'/ Br
Br
d

1

4- t

oo CIPIRE Kes Brodarsl phothgiRe Rimeileddlre J’?ﬁe El.
(.(tg@é %Wﬁéﬁ%&i?@ds%m SQm EB'WS)EI HS\EHH/@OOGVIHM COCly) &
SOPYG. 4 iz, 2 Tor (i = 8.3 biz, 5 H7 276 ). 48640, J =

E8HZ 2 1,22 Y 7= 86 Hz, 1 H); MS (ES) m/z: 260 (M+H").
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Sf\ Br
4-Bromomethyl-2-(4-trifluoromethyl-phenyl)-thiazole

Cpd Q3 was prepared following the same procedure as for cpd A2d.
Cpd Q3 was obtained as a white solid (89%): 'H NMR (300 MHz, CDCls) &
8.07 (d, J=8.1 Hz, 2H), 7.70 (d, J=8.2 Hz, 2 H), 7.38(s, 1 H), 4.64 (s, 2
H).

{3-[2-(4-Trifluoromethyl-phenyl)-thiazol-4-yimethyl]-2,3,4,5-etrahydro-1H-
benzofdlazepin-7-yloxy}-acetic acid ethyl ester
Cpd Q4 was prepared following the same procedure as for cpd A2e.
Cpd Q4 was obtained as a white solid (54%): 'H NMR (300 MHz, CDCls) 3
8.05(d, J=8.2Hz, 2H),7.68(d, J=8.3Hz 2H), 7.251s, 1 H),8.99(d, J=



{3-[2-(4-Trifluoronethyl-phenyl)-thiazol-4-ylnethyl]-2
,3,4,5-ttetrahydro-1 H benzo[ d] azepi n-7-yl oxy}-acetic
wa@eodod/1e:4By| ester Cpd 4 was prepared fol | ow npCT/I82007/066772
same procedure as for cpd A2e Cpd 04 was obtai ned as
a white solid ~54%: NNR(?SO Mz, CDCI3) 5 8.05
(d, J =8.2 Hz, 2 H, 7.68 (d, =83 Hz, 2 H, 7.25
(s, 1 H,,6.-99 (d, J WO 2007/ 121432,
PCT/ US2007/ 066772 92 8.2 Hz, 1 H), 6.70 (d, J = 2.6
Hz, 1 H, 6.61 (dd, J 8.2, 2.6 Hz, 1 H), 4.58 (s, 2
I—|),4.26(,J:7.1|—|z,2}—%],63.91(s,2H), 2.94 -
822 B, (), 519 [0, 2/ 78.6 Ha, 17 H)(§:6140dyJ =B 2GR biHiz i H).74.88
(g%ﬁﬁ',ll;'?zs MR 18,5 HftSlo{ M), S04 HD 88 1704 19,270 -

2ABt [d; a4H)Tnidd qoy ervet Mg, Sphe S (EShivdz ot 14NMHHRB hy | -
3,4,5-tetrahydro-1 H benzo[ dj azepi n-7-yl oxy) -acetic
acid Cpd 17 was prepared followi ng the sane procedure
as for cpd A2e. pCpd 17 was obtained as a white solid
(80%:'H NWR (30 8 8.15 ( =i 2 Hz,
2 H, 7.81 (sHO , H) 6. 96
(d, J = 9.0 Hz, 1 H), . 4.41 (s,
2 H, 433 (s, 2 H, 3. i .84 (m . 4H) WS
(ES) mz: 463 (MtH+). ExarrplremﬁiﬂON HOOI O \'s N
Conmpound{348{4-Trifluoromethyl-phenyl)-thiazol-4-yimethyl}-2,3,4,5-tetrahydro-1H-
{3-[ 4- Met hyl - 2- (4- t befidoldazepied tyipky}@setinac- oxazol - 5-yl m
ethyl] 2, 3 4,5-tetrahydro- 1

CompbdithT o4 SR bl i REths sg%ﬁéeﬁeoc%%u%%ﬁi%cw o2
cHPr? %x%%”@&aﬁ%/éé%?%?’té%ﬁa {80%93'H NMR {300 MHz, CD;0D) §
8.15 (d, J=8.2 Hz, 2 H), 7.81 (s, 1 H), 7.77 (d, J=8.3 Hz, 2 H), 6.96 (d, J =
9.0 Hz, 1 H), 6.71 — 6.68 (m, 2 H), 4.41 (s, 2 H), 4.33 (s, 2 H), 3.14 (m, 4 H),
2.84 (m, 4 H); MS (ES) m/z: 463 (M+H").
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Compound 18: {3-[4-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-5-yimethyl]-2,3,4 S-tetrahydro-
1 H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme R.

Scheme R



0 HCl . H2N CF3COOH O f-BU 1~3C F3C fl CHzcl D cl

Et3N, cH2cl2 '":~y ~ (¢c)-t Bu~ Oo0 Rl, 95% H O 1)

w@ aOzh2R32tol uene, CH2CI2 F3C | / F3C I1CY - Ne@I/US001hH66772
- OCCH3 2) Et3N, CH3OH O R2 , W* 0 Alc 1.

LJAIH4, THE F3C N Et 3N, CH3CN 2. PPh3, CBr4, CH2Cl2 "

/ 0 Br 84,61% O NaOH EtO" " O-CC -- 0 CF3

THE-MeOH N N R5, 44% O CF3 HOON 1 N ): ~C Cpd 18,

50% F3C Nt3 1IDY O O

F3COOH
HCL. HQNT)LO o o CFsC
FaC CH,Cly
\©Yci Et3N CHQCiQ \l,)ko +-Bu

0

R1, 95%

FsC e
H O 1) (COCI),, toluene, CHxClo F,C
N f \ / OCH3
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O
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2) EtgN, CHzOH
R3, 50%

1. LiAlH,, THF . c‘@——( i/ £t3N CH3CN
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R4,61%

NaOH
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Cpd 18, 50%
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2-(4-Trifluoromethyl-benzoylamino)-propionic acid
tert-butyl ester

To a solution of 2-aminopropionic acid fert-butyl .ester hydrochloride
(2.18 g, 12 mmol) and triethyl amine {3.03 g, 30 mmol) in CH.Clz {60 mL) at
0 °C was added 4-trifluoromethylbenzoyl chloride (1.48 mi, 10 mmol). The
mixture was stirred at room temperature for 24 h and then washed with H0,



R1L 2-(4-Trifluoronethyl -benzoyl am no) - propi oni c acid

tert butyl ester To a solution of 2-am nopropionic
wa@edod/1e|B:r butyl =ester hydrochloride (2.18 gpCWRS2007/066772

nmol ) and triethyl am ne (3.0§ , 30 mml ) in

CH2Cl 2:60 nl) at 0 C was addsd

4-trifluoronethyl benzoyl chloride (1.48 nL, 10 nmol),

The mxture was stirred at roomtenperature for 24 h

and then washed with H20, WO 2007/121432

PCT/ U82007/ 066772 94 1 N HCl and H20 After dryi ng

e solution was _concentrat ed

D BHED B0 he0s oAGeHARGEY SRS PmAnE csogyt»@e wagogasspted

Sl T B, Wb oBlifoaraphy e 08 oo A Bhis 8 white

&)!:831l-§nml\‘ﬂﬂ (B3060MHA,. CBCHS 74921d, J.,B:lz Ha,zm w70 mrsJ 8.5
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2 (BhH1 6 BB oo eI bl by ahEds. T2 b M ESianie: 338 (M-
was prepared follow ng the sanme procedure as for

liﬁd Cpd R2 was obtained as a white solid (crude):

NI\/R(300 MHz, CDCI3) 8 7.91 (d, J =8.2 Hz, 2 H,
7.73 (d, J = 8.3 Hz,F H, 6.81 (d, J =6.7 H, 1 H),
4.84 (m 1 H, 1.62 F = 7.2 HB, 3 H. N 1=3CO
OCH3 0 R3 N
4- Met hyl - 2- (4- trlfluoro yil - piieny® - oxazol e- 5- car box
yl is acid nethyl ester 0O

R2
2-(4-Trifluoromethyl-benzoylamino)-propionic acid

Cpd R2 was prepared following the same procedure as for ¢cpd 11.
Cpd R2 was obtained as a white solid {crude): 'H NMR {300 MHz, CDCls) §
7.91(d, J=82Hz,2H),7.73(d, J=8.3Hz, 2 H), 6.81 (d, J=6.7 Hz, 1 H),
4.84 (m, 1 H), 1.62 (d, J=7.2 Hz, 3 H).

e
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O OCH;
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4-Methyl-2-(4-trifluoromethyi-phenyl)-oxazole-5-carboxyl
ic acid methyl ester

To a solution of R2 (1.95 g, 7.47 mmol} in toluene {30 mmot) and
CH:Cl, (7.5 mL) was added oxalyl chloride (6.52 mL, 74.7 mmol). The
mixture was stirred at room temperature for 24 h and concentrated.

To the above crude intermediate at 0 °C was added EtsN {1.53 mi,
11.2 mmol) followed by MeOH (56 mL). The mixture was stirred at room
temperature for 3 h, concentrated and purified by column chromatography to
give 1.06 g (50%) of R3 as a white solid: 'H NMR (300 MHz, CDCl3) & 8.24
(d, J=8.2Hz, 2H),7.74 (d, J=8.3 Hz, 2 H), 3.96 (s, 3 H), 2:56+(s, 3 H); MS
(ES) m/z: 286 (M+H").



To a solution of R2 (1.95 g, 7.47 mmol) in toluene (30
mmol) and CH2CI 2 (7.5 nL) was added oxal yl chloride
W@ e00322v82 74.7 mmol ). The mxture was stirr ePCHUSI000066772
tenperature for 24 h and concsgtrat ed. To the above
crude internediate at 0 C was“added Et 3N (1.53 niL,
11.2 mol) followed by MeOH (56 nml). The m xture was
stirred at room tenperature for 3 h, concentrated and
purified by colum chromatography to give 1.06 ¢
(50%9 of R3 as a white solid: ' H NWR (300 MHz, CDCl 3)
$824 (d, J =82Hz, 2H, 7.74 (d, J =8.3 Hz, 2
H, 3.96 (s, 3 H, 2.56s, 3); M5 (ES) mz: 286
(MtH+) . WD 2007/ 121432 PCT/ US2007/ 066772 95 ZNN F3C
~ ) " Br OR4 5-Brorn onethyl -4-nmethyl-2-(4-trif
| uorom et hyl - phenyl) - ol eN R3 was reduced to
give a crude al cohoFzG atle following the same
procedure as in the pre at| &l’bf/@fonpound El. Cpd R4
was prepared foll ow ng the game procedure as for cpd

A2d. Cpd R4 W@Bro%ﬁ»@ih?lﬁdmaﬁy @«(Mlﬂb&oﬁ@thyld (61 %: 1 H

NVR (300 MHz, CDCl13) 6 p%eﬂ-ﬁ) xdzolel = 8. Hz, 2 H),

771(dJ 8.4 Hz, 2H),460(s 2H) 2.26 (s, 3
Ft0 )Lo NOF3 1

{H)s [ £dBRyapregyced te gaf@ra)ﬁwlcm Ateymedinie fallowing,
tl‘ie% g%&%p;frﬁaggévi oé><sy'§’ tﬁQ rég{i% Bg ?ﬁmlpoun E1. &%d R4 was,
phé sratigdlidwahg ebe earrtermosamemsnm d:pd A2k Gpm‘ RGpnhsAZe
obtained as a white solid (61%): 'H NMR (300 MHz, CDCl3) 8 8.144d, J=
8.6 Hz, 2 H), 7.71 (d, J= 8.4 Hz, 2 H), 4.60 (s, 2 H), 2.26 {s, 3 H).
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{3-[4-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-5-ylmethyl]-2,3,4 5-tetrahydro-1H-benz
ol diazepin-7-yloxy}-acetic acid ethyl ester

Cpd R5 was prepared following the same procedure as for cpd A2e.
Cpd R5 was obtained as a white solid (44%): H NMR (300 MHz, CDCl3) &
8.12 (d, J=8.4 Hz, 2H),7.69 (d, J= 8.5 Hz, 2 H), 6.99 (d, J= 8.2 Hz, 1 H),
6.69 (d, J=2.6 Hz, 1 H), 6.61 (dd, J=8.2, 2.6 Hz, 1 H), 4.57 {5, 2 H), 4.26
(0. J=7.1Hz, 2H),3.77 (s, 2 H), 292 - 2.87 (m, 4 H), 2.72 - 2.68 (m, 4 H),
2.23 (s, 3 H), 1.29 (, J= 7.1 Hz, 3 H); MS{ES) m/z: 489 (M+H").

OO

Cpd 18
{3-]4-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-5-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo{ djazepin-7-yloxy}-acetic acid



Cpd R5 was obtained as a white solid (44%: 1H NWR
(300 MHz, CDC13) 6 8.12 (d, J =8.4 Hz, 2 H, 7.69

W@ 2007d2:38. 5 Hz, 2 H), 6.99 (d, J = 8.2 Hz, 1 POT/USBOGE66772
(d, J =2.6 Hz, 1 H ,661(d J =8.2, 2.6 Hz, 1 H,
4.57 (s, 2 H, 4.26 (q, J °1 Hz, 2 H), 3.77 (s, 2
H, 2.92 -- 2.87 (m 4 H), 272-2.68(m 4 H 2.23
(s, 3 H, 1.29 (t, J=7.1 Hz, 3 H; MSES) mz: 489

(MtH+). 0 HO O N3 / N Cpd 18

{3-[4-Methyl -2-(4-trifluoromnethyl

- phenyl ) - oxazol -5-yl net hyl ]. 2, 3, 4, 5-t et r ahydr o-

H beiCpd ¢§ avasmirapared folgwingdbe .s&mmcv@mfommﬁe

LI htedina R o0 R e
soPéga ned Pgﬂ@ Eﬁﬂgt 2, aaoddl Q:(l_ﬁi@@lz ﬂHéW@QQ@ Msm qaow))

Gﬁo-—eaes(l(ndz H), 44@(8H2H14H)7(s e.Ho oss—@ygs((m @H;gaso—

288 fm. 305327 o 3 Hy Ms Bsf iz 3giafa 0 0 0

(MtH}). Exanple S O CF3 HO 0 N Conpound 19:

2- Met hyI 2-{3-[4-nethyl-2-(4-trifluoronethyl - phenyl) o
xazol - -yimethyl ] - 2, 3, 2@mpler@hydro-1 |

benzo[ dj azepi gy 7-yi oxy} propi oni ¢ aC| d The. title
compound vva de according to Sch Cfp%herre S B2

0 Y- 1= oo m\jlf [23C \/

Compound 19: 2-Methyl-2-{3-[4-methyl-2-(4-trifluoromethyl- phenyi Y-oxazol-5-yimethyl}-
2,3,4,5-tetrahydro-1H-benzo|dlazepin-7-yloxy}- propaomc acid

The title compound was made according to Scheme S.

Scheme S

fo C o/}\/& EtaN CHscN EtO& m /j‘Y.A

81, 90%

NaQH

&O O YO/ CF3
THF-MeOH HO
S mi

Cpd 19,61%

o .
0 _ F3
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2-Methyi-2-{3-[4-methyl-2-(4-triflucromethyl- phenyl) -0xazoi-5-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo|dlazepin-7-yloxy}-propionic acid ethyl ester

Cpd S1 was prepared following the same procedure as for cpd B3.
Cpd S1 was obtained as a white solid {90%): 'H NMR {300 MHz, CDCl,) 3



fl RS S1,90% NaOH O (c) C3 HO I THF-MeCH O.
-------------------- N Cpd 19, 61 % 0O Eto-'>~~JCCN 'O
WOo-260#/18H332 i N 51 PCT/US2007/066772

2- Met hyl - 2-{3-[ 4- et hyl - 2- (4- tgr7|fluoronethyl
phenyl) - oxazol -5-yl nethyl]-2,"'3,4 ,5-tetrahyd ro- 1
H benzo[ d] azepi n- 7-yl oxy}-propionic acid ethyl ester
Cpd S1 was prepared follow ng the sane procedure as
for cpd D3. Cpd S1 was obtained as a white solid
2(90%: '"H NWR (300 MHz, CDCI3) 6 WD 2007/ 121432

PCT/ U82007/ 066772 97 8.12
8.2 (G Lo 4 Wb 219, S B, ob= B 13, 213, S9pud, I 412 Ha Te),

7 _ i
4834, 7511 Ploe Bip L83, 2 Bl H) 42 (R v e
26 i), :31760(3,32 H'J,Oz.?06327.6m(m4 4H);), 227(23.2{.83[:5 (3, KH), 21213;& GdH),
wﬁ')m)elré bt U= 7 A MM e Bh7 T,
2-Methyl -2-{3-[4-nmethyl -2-(4-trifiuoronethyl-phenyl)-o
xazol - 5-yl nethyl ]-2,3,4,5-tetrahydro-1. H benz
o[ d] azepi n-7-yl &y} -propionic acid Cpd 19 was prepared
followi ng the ) edure asforocp Gid 19 was
obt ai ned as &%hj’ (61N 1E-NNR_¢300
CD30D) 8 8.24 (d, J PR HZ, 2 N7.85(d,J:8.4.
Hz, 2 H), 7.12(d,J:82d1é1H), 6. 80

2-Methyl-2-{3-[4-methyi-2-(4- trifluoromethyl-phenyl)- oxazoE~5~ylmethyI}-2 3,4,5- tetrahydm! H-benz
o[ dlazepin-7-yloxy}-propionic acid

Cpd 19 was prepared following the same procedure as for cpd 2. Cpd
19 was obtained as a white solid (61%): 'H NMR {300 MHz, CDzOD) & 8.24
(d, J=8.3Hz, 2 H), 7.85(d, J=8.4 Hz, 2 H), 7.12 (d, J=8.2 Hz, 1 H), 6.80
(d, J=2.5Hz, 1 H),6.73 (dd, J=8.2, 2.5 Hz, 1 H), 464 (s, 2 H), 3.85 - 3.75
(m, 2 H), 3.25 - 3.02 (m, 6 H), 2.34 (s, 3 H), 1.54 (s, 6 H); MS (ES) m/z: 489
(M+H*). | a

Example 20
O
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Compound 20: {3-[1-(4-Trifluoromethyl-phenyl}-1 H-pyrazol-4-yimethyl}-
2,3,4,5-tetrahydro-1H-benzo{ djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme T.



(d, J =2.5Hz, 1 H, 6.73 (dd, J =8.2, 2.5 Hz, 1 H),
4.64 (s, 2 H, 3.8 - 3.75 (m 2 H, 3.25 - 3.02 (m
wW®20dy/122384 (s, 3 H), 1.54 (s, 6 H; M (ES) mPeT/UdRD7/066772
(MtH+) . Exanmple 20 O ~O Cc \ ~ CF3 Conpound 20:
{3-[1-(4-Trifluorornethyl-phenyl)-11-pyrazol - 4-yl net hy
] 2,3,4,5-tetrahydro-1 H
benzo[ ol azepi n-7-yl oxy}-acetic acid The title
- conpound was nade according to Schene T. WO
2007/ 121432 PCT/ US2007/ 066772 98 Schene T 0 Hy H F3C
\' / NHNH2 F3C\ / N Oet EtoH 0 0 T2, 53% 0 T1 NaBH4
N CBr4, PPh3 ~.~N-, THScheo¥¥3C\ / N . CH2C2 }
Br'," \ p3 ~OHT3,83%T4, 85% Kib O Et3N, CH3CN

t-BuO v .\ /7 T5,44% TE Oql-IZCIZ ~O\F3 N
~ Cpd ;ﬁ;@@ %@@me e;:@:@y
H H : ==\, ~OFEt
o EtOH o

T2, 53%
T
NaBH, N CBr,, PPhy =N/
F:C N CH,C \ﬁ/“* \_/ s
THE-EOH  Fs \;k,OH Ol o
. T3, 83% T4, 85%
K1b 0
e} CFy
_ =N
5, 44%
TEA o)
CH,Clz A _o Fa
=N

Cpd 20, 50%

N ‘
FSCN'\;H(
Okt
T2 o
1-{4-Trifluoromethyi-phenyl-1H-pyrazole-4-carboxylic acid ethyl.ester

To a solution of T1 {864 mg, 6 mmol, J. Org. Chem., 1982, 47, 2217~
2218) in EtOH (6 mL) at 0 °C was added (4-trifluoromethylphenylhydrazine
(1.06 g, 6 mmol) in EtOH (30 mL). The mixture was stirred at room
temperature for 2 days and then washed with H,O, 1 N HCI and H20. After
drying over Na,SOy, the solution was concentrated and purified by -column
chromatography to give 3.0 g (95%) of R1 as a white solid: 'H NMR {300
MHz, CDCl3) 6 8.47 (s, 1 H), 8.13 (s, 1 H), 7.86 {d, J= 8.6 Hz, 2 H), 7.75(d,
J=86Hz 2H),4.36 (q, J=7.1 Hz, 2 H), 1.36(t, J=7.1 Hz, 3 H).



1- (4-Trifluoronethyl -phenyl)-1H pyrazol e- 4-car boxylic
acid ethylester To a solution of T1 (864 ng, 6 mol,

wad 200QngL43Chem , 1982, 47, 2217- 2218) in Et OH PGI/IEI0ADG66772

0 C was added (4-trifluoronet hyl phenyl) hydrazi ne
(1.06 g, 6 mol) in EtCH (30 L). The m xture was
stirred at room tenperature for 2 days and then
washed with H20, 1 N HC and H2O. After drying over
Na2SO4, the solution was concentrated and purified
by- col um chr omat ogr aphy to gi ve 3.0 g (95% of Rl as
a white solid: 1HNI\/R(300 , CDClS) 8 8.47 (s, 1
H), 8.13 (s, 1H) \h_ 6Hz 2 H, 7.75 (d,
8.6 Hz, 2 2 H, 1.36 (t,
7.1 Hz, 3 H). V\D 2007/ 121432 US2007/ 066772 99
3C\ & N~ OH T3 [1-(453Trifluoronethyl-phenyl)-1
pyr azol - B=(¢rTiflugrostetiatwiienot--mBasnshé yipmeharak d

koc. b5 SR &) REBOMI R e PRk B e, ©

d}@ﬁaraﬁ%ﬁ% Mﬂé C&)vag oBteﬂﬂecﬂ a5 alwh&e sé’th(B.’i/d) 1iJFt\IIEiIFS
(300 Oz, CDCJB) § 749$I£$, 1'2_?"91)7 81 (@65 £8. 8 HLEB")S 7&%5 (Sl 1 I-lﬂ)

#\@bg‘gﬂ%ﬁgiwzéﬁhwe‘ﬁ o %ﬁb”ﬁsf? *“&EL?@“ (%= 55 Hz, 1 H);

msr(ggphqz% M+Mes prepared fol | ow ng the sarre
procedure as for cpd A2d. Cpd T4 was obtained as a

white solid (85%: 1HNI\/R(300I\/HZ CDCI3) 5 7.95 (s,

T

J
J
N
H-

1 H, 7.75 - 7.60 (m 5I—})| (s, 2 H. 0 t-BuO
"~"0O NCF3 -CCN'I N T5 , CF3 '
Br ==

: T4
4-Bromomethyi-1-(4-trifluoromethyl-phenyl)-1 H-pyrazole

Cpd T4 was prepared following the same procedure as for cpd A2d.
Cpd T4 was cbtained as a white solid (85%): 'H NMR (300 MHz, CDCls) &
7.95 (s, 1 H), 7.75 - 7.60 (m, 5 H), 4.43 (s, 2 H).
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[3-[1-(4-Trifluoromethyl-phenyl)- 1 H-pyrazol-3-yimethyl]-2,3,4,5-tetrahydro-1 H-benzo|
djazepin-7-yloxy}-acetic acid fert-butyl ester

Cpd T5 was prepared following the same procedure as for cpd B3.
Cpd T5 was obtained as a white solid (44%): 'H NMR {300 MHz, CDCl) &
8.04(s,1H),782(d, J=86Hz, 2H),7.72-7.67(m,3H),6.99d, /=82
Hz, 1 H), 6.68 (d, J=2.6 Hz, 1 H), 6.61 (dd, J=8.2,27Hz, 1 H), 447 (s, 2
H), 8.72 (s, 2 H), 2.93 (m, 4 H), 2.73 (m, 4 H), 1.48{s, 9 H); MS{ES) m/z:
502 (M+H").



{3-[1-(4-Trifluoronethyl-phenyl)-1
H pyrazol -3-yl nmethyl) 2, 3, 4, 5-tetrahydro-1 H benzo]
W p@zapi4sz 7- yi oxy}-acetic acid Pert butyl estepPCp&200%066772
was prepared follow ng the samprocedure as for cpd
B3. Cpd T5 was obtained as awWhite solid (44%: 'H
NVR (300 MHz, CDCI3) 5 8.04 (s, 1 H, 7.82 (d, J =

8.6 Hz, 2 H), 7.72 - 7.67 (m 3 H, 6.99,~d, J = 8.2
Hz, 1 H, 6.68 (d, J =2.6 Hz, 1 H), 6.61 (dd, J =
8.2, 2.7 Hz, 1 H), 447(32H)372(s 2 H, 2.93
(m 4H, 273 (m 4H, 1.48 {s, 9 H,; M5 ~F'S) mz:
502 (I\/HrH{). WO 007/1 1432 PCT/ US2007/ 0 6772 100 O
/| ~O CF I%P Gd

{3-]1- (4 Triff uor ome{ phemm‘@,

pyrazol - 3-yl met hyl ] - . 4 etra ro-

H benzo[ ol azepi n-7-yl oxyI acetl c acid Cpd 20 was
prepared fol | owi ng the sarfd"§%%cedure as in the

pr epaf&tiré ﬂibforwwymhen!tbﬂ" 2!3%%’5’619@%1 RS Si§TNYdST t e
solid (50%: 1H NiRenzelstsgening yiouhsessf a8dg. 59 (s, 1 I—I)
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Compound 21: 2-Methyi-2-{3-[1-(4-trifluoromethyl-phenyl)-1 H-pyrazol-3-yimethyi]-
2,3,4,5-tetrahydro-1 H-benzeldlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme U.

Scheme U

o B \/JN’QCFC"

o
EtN, CHiCN 0 m N N

B2

0
NaOH e} = 3
eOH "o \CCDN”‘/\ NN
THF-M — N

CTmpd 21, 61%

N, 45%
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CH3CN WO "~< N--~\\ | CCNB2N Ul, 45% 0O NaCH O
WGO-3007HD432 X | N~-//~N 1 THE-MeOH / N Cnpd- 21pCBUS2001066772

2007/ 121432 PCT/ US2007/ 066772 .illOl OEOpPp &3 i N
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2-Methyl -2-{3-[1-(4-trifluoronethyl-phenyl)-1

H pyrazol -3-yl methyl ] -2, 3, 4, 5-tetrahydro-1 H be

nzo[ d] azepi n-7-yl oxy}-propionic acid ethyl ester Cpd

Ul was prepared follow ng the same procedure as for

cpd B3. Cpd Ul was obtained as a white solid (45%:

"H NWVR (300 MHz, CDCI3) 8 8.44 (s, 1 H, 7.86 (d, J

8.6 Hz, 2 H, 475- 7.68 (m 3 H, 6.95 (d, J 8.2

Hz, 1 H), 6.65](d,.J =2.6 H, 1 H), ,J

8.2, 2.6 mEtoru?)QO q\J = 1,@21%;‘, 3.91
(s, 2 H, 3.10 {m 2. @’(?Q,Nro, .58 (s, 6 H),
1.25 (t, J = 7.1 Hz, ~ M5 (ESN mlz: 502 (MrH+). O
4:) CF3HON N U1

2-Methyl-2-{3-[1-(4-triflucromethyl-phenyl)-1 H-pyrazol-3-yimethyl]-2,3,4,5-tetrahydro-1H-be
nzoldlazepin-7-yloxy}-propionic acid ethy! ester

Cpd U1 was prepared following the same procedure as for cpd B3.
Cpd U1 was obtained as a white solid (45%): 'H NMR {300 MHz, CDCl3) 3
8.44(s,1H),7.86(d, J=8.6Hz, 2H),7.75-7.686(m,3H),6.95(d, J=8.2
Hz, 1 H), 6.65(d, J=26Hz 1H), 6.59 (dd, J=8.2,26Hz, 1H),423(q, J
=7.1 Hz, 2 H), 3.91 (s, 2 H), 3.10 (m, 4 H), 2.96 (m, 4 H}, 1.58 (s, 6 H), 1.25
(t, J=7.1 Hz, 3 H); MS (ES) m/z: 502 (M+H").

) | |
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Cmpd 21 _
2-Methyl-2-{3-[1-(4-trifluoromethyl-phenyl)-1 H-pyrazol-3-yimethyl]-2,3,4,5-
tetrahydro-1H-benzol dlazepin-7-yloxy}-propionic acid

Cpd 21 was prepared following the same procedure as for cpd 2. Cpd
21 was obtained as a white solid (61%): "H NMR (300 MHz, CD;0D) & 8.54
(s, 1H), 7.99 (d, J=8.6 Hz, 2 H), 7.87 (s, 1 H), 7.814{d, J=8.7 Hz, 2 H),
6.93 (d, J= 7.6 Hz, 1 H), 6.75 — 6.67 (m, 2 H), 4.27 (s, 2 H), 3.30 — 3.10 (m,
4 H), 2.81 (m, 4 H), 1.57 (s, 6 H); MS (ES) m/z: 474 {M+H").

Example V
0
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Compound 22: (3-{2-{5-(4-Trifluoromethyl-phenyl)-thiophen-2-yij-ethyi}-

2,3,4,5-tetrahydro-1H-benzo[ dlazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme V.



Cmpd 21 2-Methyl -2-{3-[1-(4-trifluoronethyl-phenyl)-1
H pyrazol - 3-yl met hyl 1- 2, 3, 4,5- tetrahydro-1

woRmenzeBnl azepi n- 7-yl oxy} - propioni c acid Cpd PAT/MER07/066772
prepared followi ng the sane pr@ﬁedme as for cpd 2.
Cpd 21 was obtained as a whité~solid (61 %: ' H NWR
(300 MHz, CD30D) 8 8.54 (s, 1 H, 7.99 (d, J = 8.6
Hz, 2 H, 7.87 (s, 1 H, 7.81 (d, J =8.7 Hz, 2 H),
6.93 (d, J =7.6 Hz, 1 H, 6.75 - 6.67 (m 2 H, 4.27
(s, 2 H, 3.303.10(m 4 N, 2.81 (m 4 H, 1.57 (s,
6 H; M5 (ES) mz:. 474 (MtH+). Exanple V. 0 HQJO\ N s
f= Conpound 22:
(3-{2-[5-(4-Trifluoronet < yl)-thiophen-2-yi]-eth
yl'}- 2,3,4,5-tetrahydro- %%hembev
H-benzo[d] azeﬁgg 7-yl oxy) - acetic aC| d The ti tRdPPha)s, NaLOs
co und was 2 accordong ScHef WO  Tol £tOH,80°C
2007] 12432 #ehe 0400 67 2+ .@ V. NBS
PdPPPH3) 4, Na2COB O o ESOTéﬁ Et OH, 80 BCHlxoAc,
CHCIB/ Br + PO1, ' EtO V1/64%B(C]-|)2 V1, 64%(c) _

1= #(c) ( ~Fs LAH HO , FS/ V2, 64%V 5%
sz 3 Na(éa%ld)ssH Meef S\ F. 50V5,
36% EtO

V2, 64% V3, 75%

G2b, DCE, HOAc

] Y CF, Na(OAC)sBH  MeO S
S e \OCN’\@—@—CF:,
V4, 35%
V5, 36%
HBr, HOAc HO :o)?\/
100 °C \CC ’\/Q«Q—c E

NaH, THF
o V6, 60%
EtO’U\/ \ S g, NaOH, MeOH, THF
\_/ 3
V7, 72%
0
OO
\_/ 8
cpd 22, 80%
O
3
_Etowar
V1
(5-Bromo-thiophen-2-yl)-acetic acid ethyl
ester

A mixture of 2-thiophene acetate (1.380 g, 8.107 mmol), CHCI; (40
mL) and HOAc (40 mL) was cooled in ice bath. N-bromosuccinamide (1.472
g, 8.269 mmol) was added. The resuiting mixture was stirred at r.t. for 18 h
and then poured into water (100 mL). The layers were separated and the
aqueous phase was extracted with chloroform {2 x 30 mL). The combined
organic layers were washed with water, brine, dried{Na,SO,) and



HBrr, HO Ac HO ~Br 100C\/ \ | F, B NaH, THE ,, tea
V6, 60% EtO' N S 3 NaOH, MeOH, THE V7, 72%0 HO/ N
W@BJ07M2¥432-F3  cpd 22, 60% EtOBr S V1 PCT/US2007/066772
(5- Brono-t hi ophen-2-yl)-aceti io cid :ethyl ester A
m xture of 2-thi ophene acet at ?1. 380 g, 8.107 mmol),
Ad-1CaA3 (40 m-) and HOAc (40 nL) was cooled in ice
bat h.. N- bronosucci nanmi de (1.472 g, 8.269 nmol) was
added. The resulting m xture was stirred at r.t. for
18 h and then poured into water (100 nL). The | ayers
were separated and the agfpeous phase was extracted .
apincentratesk dherrasidpe wasppyilied pheolddwuiHemategrgahy eluting

|, ' t i.ng, I.eql

o Rl S e Bl B0 A b4 ¥R
(BODMERE! @D@ﬂ;ﬂ Sieg sy dige7 wWas 1rHYy, 6168669y (ne,0f Hiyd.15-4.22
chr omat ogr a eluting -with EtOAc/ Hexane to give cpd
(G157 Pehtt, i3, 78 {0, GL=6.7 Birv:H L AMGR €360 HAS H)
cCbCl3) 56.8 (d, J =3.7 Hz, 1 H, 6.68-6.69 (m 1
H, 4.15-4.22 (q, J =7.2 Hz, 2 H, 3.75 (d, J = 0.7
Hz, 2 H, 1.30 {t, J& 7.] 2 0. EtO-CF3 V2
[5-(4-Trif|uoromaé!g ph /en [
acid ethyl ester

V2
[5-(4-Trifluoromethyi-phenyl)-thiophen-2-yl]-acetic acid ethyl
ester

Cpd V2 (430 mg, 64%) was prepared using a similar procedure as for
cpd G1. 'H NMR (300 MHz, CDCl,) § 7.59-7.68 (m, 4 H), 7.24 (d, J= 3.7
Hz, 1 H), 6.94 (d, J=3.6 Hz, 1 H), 4.18-4.25 (g, J=7.1 Hz, 2 H), 3.84 (s, 2
H), 1.28-1.32 (t, J=7.1 Hz, 3 H).

V3
2-[5-{4-Trifluoromethyl-phenyl)-thiophen-2-yl}-ethanol

To a THF (6 mL) solution of V2 (423 mg, 1.347 mmol) was added a
THE solution of LAH (1.0 M, 1.62 mmol) at 0 °C. After stirring for 30 min, the
mixture was quenched with aqueous NH4Cl and then extracted with Et20.
The organic extracts were concentrated and the residue purified by column
chromatography eluting with EtOAc/Hexane to give cpd V3 as yellow solid
(276 mg, 75%): 'H NMR (300 MHz, CDCls) § 7.69-7.67 (m, 4 H), 725 (d, J =
3.6Hz 1H),6.88(d, J=3.6Hz 1H),392( J=6.2Hz 2H),3.10(t J=
6.2 Hz, 2 H).

o~ A .

V4
[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yl]-acetaldehyde

To a mixture of V3 (194 mg, 0.713 mmol) in CHzCl> (7 mL) at 0 °C



Cpd V2 (430 ng, 64% was prepared using a simlar
procedure as for cpd GL. 1 H NWR (300 MHz, CDClI3) 5
wo289A7488 (m 4 H), 7.24 (d, J = 3.7 Hz, 1 HCT/E6SB47/066772
(d, J =3.6 Hz, 1 H ,4184%§4(q,J:71|—|z 2 H,
3.84 ~s, 2 H), 1.28-1.32 (t
S ~~CF3 V3
2-[5-(4-Trifluoromethy!-phenyl)-thi ophen-2-yl]-ethanol
To a THE (5 nL) solution of V2 (423 ng, 1. 347 mol)
was added a THE sol ution of LAH (1 M 1.62 rmol) at
0 C. After stirring for 30 mn, xture
waeadded Qeasﬂ\/laa@er@agem@@ﬂ EERY t‘fﬁé rﬁnr@sat)r Hoe east% was

S8 100 P ALy AL Pt PR SH AL 08 RGOl
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(BE-rﬁéT%%f) ] ’l&bi\lmth%ﬂ Vwrbmes m%l &9(7(;;&(67th 2-1y9 }Tzadétl)al"fm

0 a mxture o ,, 0. no [

66 6ma 4. 130 (. b & rbszob) 6 BHa I rA BB IOH) GhEB 1 J =
1194_1 %dde.d Dess-Martin reagent (333 ng, 0.784
rhml%/’f?tflemxture was stirred for 30 mn and then

washed with a m xture. oaqueous NaHCO3 and aqueous

= 7.1 Hz, 3 H. HO- ~

Na2S203, fol d by brine. After drying over Na2S04,
the m xture oncenfyr at ed afid t esulting

resi due purified coI R @ uting with
Et QAc/ hexane to gi pd V4,as yellow solid (82 ny,

3

5/R/|7th88§r 5'-9@%@-@;“5\%@6; tn%pﬁén @g& Gelh'_){z}lz,?,tt%tetréhy
694(d J =3.6 H, 1 280Di d, J = 1.2 Hz,

MO Il ~'S V5 7-I\/Iethoxy-§d— 5-(4-trifl

uor onghdwis-(dbeny, 36%hivapieepareri decerding to thesdms-pgretedure
adfor cpd G2¢. 'H NMR (300 MHz, DMSO-dg) 8 7.71-7.82 (m, 4 H), 7.49 (d,
J=36Hz, 1H),7.02(d, J=8.1 Hz, 1 H),6.96 (d, J=3.6 Hz, 1 H),6.71 (d,
J=25Hz, 1H), 6.62-6.66 (dd, J= 2.5, 8.1 Hz, 1 H), 3.704s, 3 H), 2.98 (m,
2 H), 2.83 (m, 4 H), 2.74 (m, 2 H), 2.64 (m, 4 H); MS (ES) m/z: 432.1
(M+H™). '

O
Et0~ O s. /=
m'\‘ L\ /
V7

(3-{2-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yi}-ethyi}-2,3,4 ,5-tetrahydro-
1H-benzo[djazepin-7
-yloxy)-acetic acid ethyl ester

Cpd V7 (13 mg, 72%) was prepared according to the same procedure
as for cpd G1b. 'H NMR (300 MHz, CDClg) § 7.58-7:66{m, 4 H), 7.22{d, J=
3.6 Hz, 1 H),7.03{d, J=7.5Hz, 1 H),6.881{d, J=3.7Hz, 1 H),6.72{s, 1
H), 6.67 (br, 1 H), 4.60 (s, 2 H), 4.24-4.31 (g, J= 7.1 Hz, 2 H), 2.72-2.91{m,
12 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 504.0 (M+H").



dro-1 H benzo[d ]Jazepine Cpd V5 (40 ny, 36% was
prepared according to the sane procedure as for cpd
wW@2®7/1214B2 NMR (300 MHz, DMSO- d6) S 7 71 7.82 (PQT/USH7/066772
7.49 (d, J =3.6 Hz, 1 H), 7%%? 8.1 Hz, 1 H,
6.96 (d, J = 3.6 Hz, 1 H), 2.5 Hz, 1 H,
6.62-6.66 (dd, J = 2.5, 8. H), 370 <s, 3 H,
2.98 (m 2 H, 2.83 (m 4 H), 2.74 (m 2 H, 2.64 (m
4 H; M5 (ES) mz: 432.1 (MtH*). 0 EEOJ~DCS V7
(3-{2-[5-(4-Trifluoronethyl -phenyl)-thi ophen-2-yi)-eth
yl}-2,3,4,5-tetrahydr-o- 1 H benzo[d}azepin-7
-yl oxy)-acetic acid ethyl ester Cpd V7 (13 ng, 72%
was prepared according to the sane procedure as for
cpd GL b. ' H NWR (300 MHz, CDCI3) S 7.58-7:66 (m 4
H, 7.22 (d, @ = 3.6 Hz, 1 H, 7.03 (d, J =7.5 Hz, 1

, 6.88 =8.7 6.7 6.67 (b
IiDH), 4.6 &%W ( r,
2.72-2.91 -(m 12 D (t 30 ;

(ES) mz: 504.0 (M-H¥). 26072 121432

PCT/ US2007/ 066772 105 O How-CS N G --- F3 cpd
22 (3-{2-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yi]-ethyl}-2, 3 4,5-tet

(3 {2-[5- (4-Tri f | uBshgd®t HyPemmeldigaepithi ophen- 2-yi - et hy
2,3,4,5-tet rahydr o¥YPxu-6Hsafid] azepi n- 7

;ZLS?%%% Sﬁ?é*@h B0 A Bali Boc i W Ths RRERD e

agsgf@ ¢ @W@bo&nmﬁ@l\/@z{; -3 9. & td; J Qsﬂ iﬁ)ﬂa Fh, 7 75
(@dJmﬁEF&QWTQGM J 7 3iHz, 1 H) 747 (d 7 ast,1 H) 04
(d, J= 3.5 Hz, 1 H), 6.81 (d, J= 1.9 Hz, 1 H), 6.68-6.71{dd, J= 2.5, 8.1 Hz,
1H), 4.64 (s, 2 H), 3.03-3.20 (br, 12 H); MS (ES) m/z: 476 (M+H"), 474 (M-
H*).
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Compound 23: {3-[4-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-1H-

benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme W.



(d, J =3.5H, 1 H, 6.81 (d, J = 1.

6.68-6.71 (dd, J = 2.5, 8.1 H, 1 H, 4.64 (s, 2 H),
W@203A3142D (br, 12 H); M5 (ES) mlz: 476 (MrH+)PCHUZ200M66772

H). Example W 0 CF3 Conpou 23:

{3-[4-(4-Trifluoronethyl-phen -t hi ophen-2-yl met hyl ] -

2,3,4,5-tetrahydro-1 H benzo[d] azepi n-7-yl oxy}-acetic

acid The title conmpound was made according to Schene

W WO 2007/ 121432 PCT/ US2007/ 066772 106 Schene W .

(HO 2B / \ CF3 Pd(PPh3)4, Na2CO3(aq) / F3 Alc OHC / Br

McOHl Tol OHC / \ NaB(OAc)3H, CH2CI2 W, 90% 0 NaCH

CF3 THE-MeOH EtO0O ~' O em@VW W2, 46% p CF3 HO

) ~CN-f Cpd 23, %F3 OHC\ , W
4-(4-Tri | pos.e enyl ) -t hi ophene- 2- oar bai dehyde

Cpd WL was prepa follow ng the rocedure as

9 Hz, 1 H),

for cpd GIPd(RHha: WeGRaboht ai ned as arwhi‘te sB1Gd
¢ AR NVRMedBfrolMHz, 5) / ~00 ( $aBOARRH. C@y
(s, A e s R O & S PR
O NaOH
EtOLOmNA@/OV CFs _THF-MeOH
s / :

W2, 45%

O
5 4

Cpd 23, 91%

. _ .
OHC -~ ) A /
S
w1
4-(4-Trifluoromethyl-phenyl)-thiophene-2-carbaldehyde
Cpd W1 was prepared following the same procedure as for cpd G1
Cpd W1 was obtained as a white solid {90%): 'H NMR {300 MHz,

CDCls) § 10.00 (s, 1 H), 8.07 (s, 1 H), 7.92 (s, 1 H), 7.71{s, 4 H).

i/
O = CFg
€10 mN AN
S
w2

{3-[4-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyll-2,3,4,5-tetrahydro-1 H
-benzofdjazepin-7-yloxy}-acetic acid ethyl ester

Cpd W2 was prepared following the same procedure as for cpd G2.
Cpd W2 was obtained as a white solid {45%): 'H NMR (300 MHz, CDCl5) 3
7.66 (d, J=8.8 Hz, 2 H), 7.62(d, J=8.7 Hz, 2 H), 7.43 (s, 1 H), 7.20 (s, 1
H), 6.99 (d, J=8.2 Hz, 1 H), 6.69 (d, J= 2.6 Hz, 1 H), 6.62{dd, J=8.2,2.6
Hz, 1 H), 4.58 {s, 2 H), 4.26 (q, J=7.1 Hz, 2 H), 3.87{s, 2 H), 292 - 2.84
(m, 4 H), 2.73 - 2:65 (m, 4 H), 1.29{t, J= 7.1 Hz, 3 H); MS (ES) m/z: 490



EtOv! N5 W

{3-[4-(4-Trifluoronethyl-phenyl)-thiophen-2-yl nethyl]-
WQ2®742631 et rahydro-1 H PCT/US2007/066772

- benzo[ d{ azepi n- 7-yl oxy} - acet 1@ acid ethyl-ester Cpd

W2 was prepared follow ng the %\rre procedure as for

cpd Q. Cpd W2 was obtained as a white solid (45%: 1

H NVR (300 MHz, CDCI3) 8 7.66 (d, J :8.8 Hz, 2 H),

7.62{d, J = 8.7 Hz, 2H), 7.43 (s, 1 H), 7.20 (s, 1

H, 6.99 (d, J = 8.2 Hz, H),669(d,J:2.6Hz,1
Elﬂ) 662(dd J =8.2, 2.6 Hz, 1 H, 4.58{s, 2 H,
ME) g, J = 7.1 Hz, 2 H), 3.87 <s, 2 H, 2.-92 - 2.84
(m 4H, 2.73 - 265 (m 4 H), 1.29 (t, J =7.1 Hz, 3
H,; M5 (ES) mlz: 490 WD 2007/ 121432 PCT/ US2007/ 066772
1.07 (MH). 0 HO O C1 F3 Ns ~ Cpd 23 {3-[4-(4-
rifluoromnet hyl {phenyl ).t b hen2y| Fthyl G2, 3, 4, 5-te
trahydro-1 benzol[[d] aZepi ; ¢tic acid Cpd
23 was prepared foll t he sage procedure as for

cpd A2e. Cpd 23 was obtained as a V\,hlte solid (91%:
H NVR (300 MHz, CD3CD) &Prd£388 (s, ;)@4 7.83 (d, J =
8 1 |—@[424Fgﬂuor¢mmyt.ph$ny@5hnqn’fr\eng ethyﬂ‘fa %@tragyd@‘g-lg

benzo[dlazepin-7-yloxy}- -acetic acid

H) 6. ;é@@s@%%%%red @&%@h@ﬁ%@r&@@e %%I'réh Apd.
@@Eelwasxom@me@ &6 HAHNe soh@l'_(@‘f%)* wmmiaqedo Mz, CD,OD) 6
{3-[2-(4 Trlfluororrethl-phen 3 th 5y|rretdyJ]
7.88 (5, 1 H), 7.83 (d, PP e 3% et Y a0
Hz, 1 H), 6.72 ~ 6.68 (m, 2 H), 4.46 (s, 2 H), 4.42 (s, 2 H), 3.15 - 3.03{m, 4

H), 2.89 - 2.75 (m, 4 H); MS (ES) m/z: 462 (M+H").
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Compound 24: {3-[2-(4-Trifluoromethyl-phenyl)-thiazol-5-yimethyl]-
2,3,4,5-tetrahydro-1H-benzo[djazepin-7-ylox

y}-acetic acid

The title compound was made according to Scheme X,



2,3,4,5-tetrahydro-1 H benzo[ dj azepi n-7-yl ox

y}-acetic acid The title conpound was nade accordi ng
wo 0003akmae X. WO 2007/ 121432 PCT/ US2007/ 06677 2PC1/082007/066772

Schemre X HA ~/j n 0 S Br b, HOAc, DCE F3C

Pd( PPh3) 4, Na2CO3 (2N) F3C\ Na( OAc) 3BH Di oxane,

100 CN B(OH)2 X1, 21% (c) CCS- HOZS N | NCF3

HBr, HOAc N F3 0 X2, 74 /%Bu4 N Br, 100 C X3,71% O

O Br O~ONaH, THE N ~"I1CF3 CN X4, 50% 1) NaOH (2N

O THF, MOHHOJL'O2) INHCF '- VN\/ OF3 N -Cnpd

24, 30%J | F3C\c

Scheme X

H
N
M\ﬂ\ 0
0 s g S\,/H\H G2b, HOAc, DCE
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r—‘ac\©\ Pd(PPha)s, NaCOs (2N) F30—©~<\ ] Na(OAG);BH
: N

Dioxane, 100 °C
B(OH), > X1, 21%

0
N HBr, HOAC N

X2, 74% Bu,NBr, 100 °C X3, 71%
o
2 Br /?K/ |
0 o
e O eSO
Y/
N
X4, 50%
1) NaOH (2N)

0
- 4 3
2) 1N HCI /\Eé

LCmpd 24, 30%

O
AT
N
X1
2-(4-Trifluoromethyl-phenyl)-thiazole-5-carbaldehyde

A mixture of 2-bromo-5-formylthioazole (525 mg, 2.73 mmol), {(4-
trifluoromethyl)phenylboronic acid {519 mg, 2.73 mmol),
tetrakis(triphenylphosphine)palladium{0) {95 mg, 0.082 mmol) and 2 N
aqueous NaCQOj3 (5.5 mL, 10.94 mmol) were refluxed in dioxane {8 mL) for
20 h. It was cooled and partitioned between EtOAc and water. After
separating layers, the organic phase was washed with water and brine. It
was dried over Na;SQ4 and concentrated under reduced pressure. The
crude product was purified by column chromatography eluting with
EtOAc/Hexane. The titie compound was obtained in yellow solids (145 mg,
21%).



N X1 2-(4-Trif | uorometh yl-phenyl)-th
i azol e-5- car bal dehyde A m xture of
wQ20aoea35h- f or nyl t hi oazol e (525 ng, 2.73 mmol ) PCT/AS2007/066772
trifluoronethyl)phenyl boronic id (519 ng, 2.73 -
mml ), tetrakis(triphenyl pho’s@% ne) pal | adi un(0) (95
nmg, 0.082 mmmol) and 2 N aqueous Na2C33 (5.5 nL, 10.94
nol) were refluxed in dioxanex(8 rnt_) for 20 h. It
was cool ed and partitioned between Et OAc and water.
After separating |layers, the organic phase was washed
with water and brine. It was dried over Na2SO4 and
concentrat ed under reduced pressure. The crude
product was puridied by col um chromat ography el uting
wi th Et QAc/ Hexan e t@ Son'p was obtained in
yell ow solids (14 % 121332
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benzo[ dj azepi ne Cpd Xl 541 mmol ) and cpd
Al a ((96d X3, 1@95&% oeri )nmwxaﬂdrvp&edw\(galmg, 0.541 mmol)

di chl oroet hane and QL aci al acetic acid
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ware muegwtmhyomﬁ@aaa de L) andeglacinbagetic agid rﬁé gat .
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ture was s red

NaOAD)sBHET72nd).0. !Bﬁ m&oiy e dualeldfaretthel mixtai veas stirred
NaOH and _extracted w

QAR BEN2 L 1aen Nees et 2N e SHOR Bid SXtrAAEH it
AL TR R AL SR G e 89 it
FaurBidation by colng chﬂam&tog}aphﬁ Gve(chd X2 as @whitersolid (1*‘68
o Tl il s i S5l o w8y B,
By 4287 H), W 6% (5D HYE7 0By, 127842 1 4)Viebe — 6.63 (m, 2 H),
3.90 (s, 2 H), 3.77 (s, 3 H), 2.88 (m, 4 H), 2.87 (m, 4 H); MS (ES) m/z: 419

(M+H™).
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3-{2-(4-Trifluoromethyl-phenyl)-thiazol-5-yimethyl]-2,3,4,5-tetrahydro-1 H-benzofdlazepin-7-ol

A mixture of cpd X2 (145 mg, 0.347 mmol), HBr{48%, 0.8 mL, 6.94
mmol), "BusNBr (12 mg, 0.035 mmol) and HOAc {0.4 mL) were stirred at 100
°C for 18 h. After the mixture was cooled, it was diluted with water then
basified with saturated ag. KoCOj3 and extracted with £tOAc. The organic
extracts were dried with Na;SO, and concentrated under reduced pressure.
The residue was purified by column chromatography eluting with
dichloromethane/acetone (10:1) to give cpd X3 as a white solid (100 mg,
71%). "H NMR (300 MHz, CD;0D) §8.11{d, J=8.4Hz, 2 H), 7.77{d, J=
8.4 Hz, 2H),7.75(s, 1 H), 6.88(d, J=8.0Hz, 1 H),6:54{d, J=2.4Hz, 1



Ho ~ ~/CF3 N X3 3-[2-(4-Trifluoromethyl -ph enyl)
-thiazol -5-yl methyl]-2,3,4,5-tetrahydro-1
wokmenzepzJazepi n-7-ol A mxture of cpd X2 (1HGI/I§2007/066772
0.347 mmol), HBr(48% 0.8 n, 46494 nmol ), "Bu4NBr (12
ng, 0.035 mmvol) and HOAc (0.4 mQ) were stirred at 100
Cfor 18 h. After the mxture was cooled, it was
diluted with water then basified with saturated ag.
K2CO3 and extracted with Et OAc. The organic extracts
were dried with Na2SO4 and concentrat ed under reduced

Th d i fied
Ao G hp 0. B ing . OH05 (8, @H P (el BN a2 S8l 4 H):
o X3 whi t lid 1oo , 719
éﬂﬁiﬁi%@fo%wﬁ%m?seas T Ca s e 1,
7.77 (d, J—84H22 H, 7.75 (s, | H, 6.88 (d, J =

8.0 Hz, 1 H, 6.54 (d, J = 2.4 Hz, 1V\DZOO7/121432
PCT/ US2007/ 0667 Z(L)lO H, 6.50 (dd, J = 8. O 2 5 HZ

1 H, 3.95 {(£So B3 H)S 2.
(ES) mz: 405 (MkH*). I@ CFa
{3-[2-(4-Trifluoronlet?t nyI) -5-yl net hyl ] -

2,3,4,5-tetrahydro-1 H benzok4l] azep| n 7-yl oxy)

\'Ngtg@ th %sﬁxﬂr&ne@ﬁﬁ%eﬂg§ h%zo!%%@i 5@9ah§br@5ﬁ-b@ﬁ&tcﬂ]aigpi

i ssolved I'n 30 ng, O
nmol ) was added and foI omed by ethyl bronpacetate

(0. 03BpdiX3 (1.029MgNBBEP. MMiod w@&dnsseivaﬂsn Tt (3@ ml)oNakl

st BAT Proibel Bkt ERTRIGh A b) i rSigaBetate

@ GBI L, DD SrVS). T HeashegreWad rdfluxad fentl he Aftee Bbokigs &t
under reduced pressure. The resultlng resi due was

was treatad with seiuratedean. dWdd@gnshrartiiongd hgtwaemwater and
Ll VA8 ) e
rédtbed pré&sure. The resulting residue was purified by column
chromatography eluting with EtOAc/Hexane to give Cpd X4 as colorless oil
(60 mg, 50%). 'H NMR (300 MHz, CDCls) § 8.04 (d, J= 8.2 Hz, 2 H), 7.:69
(d, J=8.5Hz, 2 H), 7.67 (s, 1 H), 7.00{d, J=8.2 Hz, 1 H), 6:69{d, J= 2.6
Hz, 1 H), 6.62 (dd, J=8.2,2.6 Hz, 1 H), 4.58 (5,2 H), 4.26{q, J=7.1 Hz, 2
H), 3.89 (s, 2 H), 2.87 (m, 4 H), 2.68 (m, 4 H), 1.27t, J=7.1 Hz, 3 H); MS
(ES) m/z: 491 (M+H").

o

HO/H\/O .

Cpd 24
[3-[2-(4-Trifluoromethyl-phenyl)-thiazol-5-yimethyi}-2,3,4,5-tetrahydro-
1H-benzo|dlazepin-7-yloxy}-acetic acid

A mixture of cpd X4 (50 mg, 0.102 mmol) in THF{0.3 mL) and
methanol (0.3 mL) was treated with 2N agueous NaOH {0.080 mL, 0.153
mmol). After stirring for 4 h, the mixture was acidified with 1N HCI and
extracted with dichloromethane. The organic extracts were dried over
Na,SO,4 and concentrated under reduced pressure to give cpd 24 (14 mg,



(d, J =85Hz, 2 H, 7.67 (s, 1 H, 7.00 (d, J =8.2

Hz, 1 H, 6.69. d, J =2.6 Hz, 1 H, 6.62 (dd, J =
@2@7121482 Hz, 1 H), 4.58 (s, 2 H) 4.26 (q, J BCTU200Z/066772
2H),389(s,2|—|),287(1é ,268 (m 4 H,
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et hyl - phenyl ) -t hi azol -5-yl m

ethyl]-2,3,4,5-tetrahydro- 1

H-benzo[d] azepi n-7-yl oxy}-acetic aci d A mxture of cpd
X4 (50 nmg, 0.102 nmol) in THE(O. and netha
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309 . H NVR (300 MHz, CD3OD) 8 8.18 (d, J = 8.3 Hz,
1H, 7.82(d, J =8.3Hz, 2 H, 7.12
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(d, J .1 Hz, 1 H, 6-#Fkafple¥ H, 6.76 (dd, J =
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The title compound was made according to Schemes Y1 and Y2.

Scheme Y1

(1) EtOH, H,80,, 70 °C
(2) LIN(TMS),, THF, Mel

(1) CICOCOC!
OH (3) NaOH (2N) MeO OH (2) HoNCH,CH(OMe),
m !
Y1ia, 90%
OMe 0
con. HCI, AcOH MeQ. n Hp, 10%Pd-C
| NH >
/ ——
Y1b, 98% Yic, 50%
BH3, THF pmeO
6N HCH NH
Yid, 100% Yie, 72%
MeO OH
0

Yia
2-(3-Methoxy-phenyi)-propionic acid

(3-methoxy)phenylacetic acid (4.164 g, 25.06 mmol) was refluxed in
EtOH in presence of catalytic amount of conc. H;SO04. The mixture was



MeO OH (3) NaOH (2N) MeO OH (1) < cocoC (2)

H2NCH2CH(Owe) 2 | 1--Z - ,,~~ Yi a, 90% H Owe 0 H2,
wQaed?d21332 MeO N con. HCl, AcOH MeO '-"L~-Ove NeCDUSMR7/066772

b, 98% Yic,50% 0 MeO 131-13,,THE MeO \ NH 6N HC

J~bNH Y1 d, 100% Y1 e, 72% OH)a,--O Via

2- (3- Met hoxy- phenyl ) - propionic acid

( 3- net hoxy) phenyl acetic acid (4.164 g, 25.06 mmol) was

refluxed in EtOH in presence of catalytic anount of

conc. H2S04. The m xture was WO 2007/121432
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The above oil (1.00 g, 4.807 mmol) was mixed with MeOH(3 mL) and
THF (6 mL). 2N aqueous NaOH was added. The mixture was stirred for 4 h
and then acidified with 6N HC! till PH = 1. Extraction with dichloromethane
and subsequent concentration in vacuo gave ¢pd Y1a as yellow oil (869 mg,
100%). 'H NMR (400 MHz, CDCl3) 8 7.29~7.22 (m, 1 H), 6.91 (d, J=7.7
Hz, 1 H), 6.86 (s, 1 H), 6.81 (d, J=7.6 Hz, 1 H), 3.80(s, 3 H), 3.71{q, J=
7.2 Hz, 1 H), 1.50(d, J= 7.2 Hz, 3 H); MS{ES) m/z: 181 (M+H").

H OMe
MeO._ N oM
X |

Y1b _
N-(2,2-Dimethoxy-ethy!)-2-(3-methoxy-phenyl)-propionamide

Cpd Y1a (822 mg, 4.567 mmol) was mixed with dichloromethane (20
mL). Oxalyl chloride (0.60 mL, 6.85 mmol) and 2 drops of DMF were added.
The mixture was stirred at r.t. for 15 h and then concentrated in vacuo. The
resulting crude residue was added to a mixture of triethylamine (0.96 mL,
6.850 mmol), {2,2-dimethoxy)ethylamine (480 mg, 4.567 mmol) in
dichloromethane (20 mL) and the resulting mixture was stirred at r.t. for 18 h.
it was partitioned between CH.Cl, and water. The organic layer was dried
(Na2S0,) and concentrated in vacuo. The crude was purified by column
chromatography eluting with EtOAc/Hexane to give cpd Y1b as colorless oil



and then acidified wwth 6N HO till PH = 1. Extraction

wi th di chl oronmet hane and subsequent concentration in
woamao2gare cpd Y1 a as yeI I ow oiI (869 ny, 1PORAIS200H4066772

NVR (400 MHz, CDC13) 8 7. 11 22 (m 1 H, 6.91 (d, '
7.7 H, 1H), 686(3 l% 6.81 (d, J = 7.6 Hz,
3.80 (s, 3 H, 371(q, J 7.2 Hz, 1 H, 1.50 (d,
7.2 Hz, 3 H; MSES) mz: 181 (MtH). H Ow MO
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Yid
8-Methoxy-1-methyl-1,3,4,5-tetrahydro-benzo{djazepin-2-one

Cpd Y1c (1.44 g, 7.085 mmol) was mixed with EtOAc (30 mL) and
MeOH (30 mL). Pd/C (10%, 75 mg, 0.071 mmol) was added. The mixture
was shaken under H, atmosphere (45 psi) for 17 h. After filtration through
celite, the solution was concentrated to give cpd Y1d (1.44 g, 100%) as a
white solid: 'H NMR (300 MHz, DMSQ-de) § 7.33 (brs, 1 H), 7.06 (d, J=8.3
Hz, 1 H), 6.75 (dd, J=8.3,2.5 Hz, 1 H), 6.68 {d, J=2.4 Hz, 1 H), 4.22{(q, J
=13.8,6.8 Hz, 1 H), 3.73~3.64 (m, 4 H), 3.18 - 3.10 (m, 2 H), 2.91 - 2.84
(m, 1 H), 1.33 (d, J= 6.9 Hz, 3 H); MS (ES) m/z: 206 (M+H")."



poured onto ice (66 g). The precipitates were

collected by filtration and dried under vacuumat 70
w@200/1gi492 cpd Ylc (1.464 g, 50% as a yel | ow BOI/U82007/666772
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1 H), 6.76(d,J: , 6.32 (d,J:9.0 Hz,
Hz, 1 H, 3.77 a(s, 3 H),

23Hz,1
;

7.0Hz,3H). O Meo | NH Yid

te

5

1 H, 6.20 (dd, J = 9.0, 4.
3.15 (m 1 H), 1.43 (d, J=
8- Met hoxy- 1- net hyl -1, 3, 4, 5-
-one Cpd Y1 c (1.44 g, 7.08
Et OAc (30 ni) and MeOH (30 ni).
0.071 mmol) was added.M
H2 atnosphere (45 psi) for| 17 h. Mfter filtration
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concentration, the residue was taken up with 6N HCl

then extiactediwith EtOdC. The organic extracts were dried over Na,SO4
and concentrated in vacuo to give cpd Y1e (191 mg, 72%) as-colorless oil.
'H NMR (300 MHz, CDCl3) 6 7.00 (d, J=8.2 Hz, 1 H), 6.74 {d,_ J=26Hz, 1
H), 6.63 (dd, J= 8.2, 2.7 Hz, 1 H), 3.79 (s, 3 H), 3.05-2.86 {m, 6 H), 2.74
(dd, J=13.4, 7.6 Hz, 1 H), 2.04 (brs, 1 H), 1.334d, J=7.2 Hz, 3 H); MS (ES)

m/z: 192 (M+H%).

Scheme Y2



Cfor 1 h. The mxture was extracted with Et20 and the

organic |l ayer was discarded. The renai ni ng agueous
w@b@sa2mas basified with 5N NaOH and then extPemuUsm07/066772

with Et OAc. The organic extraii% were dried over

Na2SO4 and concentrated in v O to give cpd Y1 a

(191 ng, 72% as -colorless oil: ' H NWR (300 MHz,

cbCl3) 8 7.00 (d, J =82 Hz, 1 H, 6.74 (d, J = 2. i

Hz, 1 H), 6.63 (dd, J=8.2, 2.7 Hz, 1. H), 3.79 {s, 3

H, 3.05 - 2.86 {m 6 H), 2.74 (dd, J = 13.4, 7.6 Hz,
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(-BES) nmz: 192 ( MrHipa Scherre Y2 WO 2007/ 121432
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8-Methoxy-1-methyl-3-[5-(4- tnﬂuoromeihyl -phenyl)-thiophen-2-yimethyi}-2,3,4,5-te
trahydro-1H-benzo{dlazepine

A mixture of cpd Y1e (84.6 mg, 0.443 mmol}, cpd G1a (113 mg, 0.443
mmol), dichloroethane (2 mL) and HOAc (0.025 mL., 0.443 mmol) was stirred
at room temperature for 1 h. Na(OAc)sBH (141 mg, 0.664 mmol) was added.
The mixture was continued stirring for another 20 h. After it was basified with
5N NaOH, the mixture was extracted with EtOAc. The organic extracts were
dried (Na>S0Q,) and concentrated. The residue was purified by column
chromatography to give cpd Y2a (154 mg, 81%) as a yellow oil: H NMR
(300 MHz, CDCl) § 7.67 (d, J=8.1 Hz, 2 H), 7.60 (d, J=8.5 Hz, 2 H), 7.23
(d, J=3.6 Hz, 1 H), 6.99 (d, J=8.2 Hz, 1 H),6.88(m,1H),6.73(d, J=25
Hz, 1 H), 6.64 (dd, J=8.2,2.6 Hz, 1 H), 3.83 (d, J=4.7 Hz, 2H), 3.78 (s, 3
H), 3.19 - 3.06 (m, 1 H), 2.99 - 2.70 (m, 4 H}, 2.61 - 2.42 {(m, 2 H), 1.36 (d,
J=7.2 Hz, 3 H); MS (ES) m/z: 432 (M+H").



8- Met hoxy-1-nmet hyl -3-[5-(4-trifluoronethyl - phenyl) -t hi
ophen-2-yl nethyl)-2,3,4,5-te trahydro-1H
whenzopdpazepi ne A m xture of cpd Y1 e (84.6 npCT/0S2048066772
mmol), cpd GL a (113 ng, O. 441 mmol ), di chl or oet hane
(2 m) and HOAc (0.025 ni, O. 11@ mol ) was stirred at
roomtenperature for 1 h. Na(QAc)3BH (141 ng, 0.664
nol ) was added. The nmixture was continued stirring
for another 20 h. After it was basifled with 5N NaCH,
the m xture was extracted with -EtOAc. The organic
extracts were dried (Na2SO4) and concentrated. The
resi due was purified by columm chromatography to give
cpd Y2a (154 ng, 81% as a yellowoil: 1H NVMR (300
MHz, CDC13) 8 ,2{067 =N .CA, 60 (d, J =

8.5 Hz, 2 H), : 6.99 (d, J =
82Hz,1H), 6.8 _ ( = 2.5 Hz, 1
H, 6.64 (dd, J = Y’ 383(d J =4

[_IZ’Z %d\/l}_%tpr)(él{gat‘ﬁ%r thlsn %%Eloph get&%%% 4gyl)tetra§\yc? 9
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HOREHPNS i opBNsbBy (FEmay 0107A) mmplkwas SigRg @t 190 7C for

1 BB, B Rafieq iinofh Rribdtiafund] AR VidSBalied with
SNBINERH a(nEiZexma,ctéH ath FtOdic) Theorganic extraats o ashed with
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giesi due was purifi ed by col um chromat ography to give
cpd Y2b (98 ny, 67% as brown oil: 0 (c) s CF3 Y2c
{5-Methyl -3-[5-(4-trifluoromnethyl-phenyl)-thiopher
-2-ylmethyl ]1-2) 3, 4, 5-t et fahydr o-
O S CFS
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{5-Methyl-3-[5-(4-trifiuoromethyi-phenyl)-thiophen-2-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid ethyl ester
To a mixture of cpd Y2b (88 mg, 0.213 mmotl) in THF (1.5 mL) was

added NaH (60%, 43 mg, 1.07 mmol) and ethyl bromoacetate (0.047 mL,

0.426 mmol) subsequently. After it was stirred at reflux for 50 min, the

EtO

mixture was cooled to room temperature and quenched with aqueous NH4CI.
The resulting mixture was partitioned between water and Et;0O. The layers
were separated and the organic phase was dried (NazS04) and
concentrated. The resulting residue was purified by column chromatography
to give cpd Y2¢ (62 mg, 58%) as a yellow solid: 'H NMR (300 MHz, CDClg) &
7.67(d, J=8.2Hz,2H),7.60(d, J=8.6Hz, 2H),7.24 (d, J=3.6 Hz, 1 H),
6.98 (d, J=8.3Hz, 1 H), 6.89 (m, 1 H),6.784{d, J=2.4 Hz, 1 H), 6.59 (dd, J
=8.2,2.6 Hz, 1 H), 458 (s, 2 H), 4.27 (q, J= 7.2 Hz, 2 H), 3.83 (s, 2 H), 3.19
~3.05{(m, 1H),3.01 -2.67{m,4 H),259-2.40(m, 2 H), 1.35(d, J=7.2
Hz, 3 H), 1.30 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 504 (M+H").



1 H benzo[ ol azepi n-7-yl oxy}-acetic acid ethyl ester To
a mxture of cpd Y2b (89 ng, 0.213 mmol) in THE (1.5
workgo7mast32 added NaH (60% 43 ng, 1.07 nmol) anPCBUR007/066772
- bronpacetate (0.047 nL, O. 42 ?m)l) subsequent | y.

After it was stirred at reflux tfor 50 mn, the

m xture was cooled to roomtenperature and guenched

wi th aqueous NH4CI . The resulting m xture was
partitioned between water and Et 20 The layers were
separated and the organic phase was dried (Na2SO4) and
concentrated. The resulting residue was purified by
col utm chr omat ography to give cpd Y2c (62 rrg, 58% as
ayellowsolld HNI\/R(BO VHz, CDCI3)8 7.67 (d, J
= 8.2 Hz, 2 H) @ (d, D

3.6 Hz, ,

1H), 4 58 '(s 5 27 (q,
3.83 (s, 2 H, 3.19 - 305dumesl H), 3.01 - .2.67 (m
{éb I\h@tr?n-%&@?. tnﬂ@rdﬁ‘r@ﬂ(yﬂﬂvhe%t,‘%w&ien%e%& 3%, 539t%8ydf5~1 H¥enzo|dlaze

ll’l‘

(MHH ). WO 2007/ 121432 PCT/ US2007/ 066772 117 0~~ NO
\ SCF3 Ho ~1 N1l Cpd 25
{ 5- MgA ImjktuBe pse;(mswem(smmg dhitl hynmeihehiytF X0:5hmbh a0kt (0.5

FFARY ity G LA b R 8L meoragre
?r é k T.?i@@dut:o'ﬂ‘l.ﬁaé @c@;ﬂéd) withMBRHHCPahd etractaddyitin OH

mmol) was stirred at room

dn@ﬂ\pmtaaee Tloe omanic gxsaels Warp sliedeandheqnaentratedia give

e B 1B 35 el oSl LR R Shyep) @

709@' (@5J (:%72 Fﬁa, 21@)0%721&4 ?QB@H@I :EIH)STD'SVCtd ;lllﬂ :WFHi 310[5-])
783&(¢in 31 z 1 i$)77(*d5 e 8, 3He 1 H), ﬁ@g (GrI5eR. %on 3t H),

B oh 262 £7-5 Es s Gty e,

26 Bm( MHY 3H7 —3.0(m, 2H)1146 (d4JH) 7.2 Hz, 3 H); MS (ES) m/z:
476 (M+H").

Example Z

HO ,\17/@,

Compound 26: {5-Methyl-3-[5-(4-trifluoromethyl-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme Z.

Scheme Z



3.25(m 1 H, 3.17 - 3.00 (m 2 H, 1.46 (d, J =7.2
Hz, 3 H; M5 (ES) nmz: 476 (M4-H). Exanple Z O

w0 R907/121482 a-i CF, HO N Conpound 26: PCT/US2007/066772
{5-Methyl-3-[5-(4-trifl uoromngl - phenyl ) - f ur an- 2-yi e
thyl]-2,3,4,5-tetrahydro- 1
H benzo[ d}azepi n-7-yl oxy}-acetic acid The title
conmpound was made according to Schenme Z. Schenme Z WO
2007/ 121432 PCT/ US2007/ 066772 118 11 MeO Na( QAc) 3BH,
HOAc M0 0 1 CF3 NH N Vie Z1, 80% HBr (48% :c::::uP
AcHO F3 N Q@ Z2,56% 0 EtQ ,Br ~Ji 0 CF3 NaH, THF,

20 CEtQ ):)t N z3, '50% NaOH 0 THF-MeOH '~' O -~F3 ~
Mo 1004 MBR%H, HERS I o _ CFs
‘NH | P N N/
Yie Z1, 80%
HBr (48%)
HOAc, 80°C HO. o I Fa
K»CO4 (aq) work-up N N /
Z2, 56%
o 0
N, . J_o o oF,
NaH, THF, 20°C N *\ /
Z3, 50%

NaQH

o]
THF-MeOH ,U\/o o CF,
HO N )

Cpd 26, 100%

MeC o CF3

N
z1

8-Methoxy-1-methyl-3-[5-(4-trifluoromethyl-phenyi)-furan-2-ylmethyl}-
2,3,4,5-tetrahydro-1 H-benzo|dlazepine

A mixture of cpd Yie (89' mg, 0.466 mmol), cpd 11 (112 mg, 0.466
mmol), dichloroethane (2 mL) and HOAc {0.027 mL, 0.466 mmol) was stirred
at room temperature for 16 h. Na{OAc)sBH (148 mg, 0:699 mmol) was
added. The resulting mixture was continued stirring for another 24 h, basified
with 2N NaOH and extracted with EtOAc. The organic extracts were dried
(NazSQ,) and concentrated. The residue was purified by column
chromatography to give cpd Z1 (1563 mg, 79%): 'H NMR (300 MHz, CDCls) 8
7.72(d, J=8.1 Hz, 2 H), 760 (d, J=8.5Hz, 2 H), 6.98 (d, J=8.1 Hz, 1 H),
6.724d, J=2.5Hz, 1 H), 6.68 (d, J=3.3 Hz, 1 H), 6.624{dd, J= 8.2, 2.6 Hz,



8- Met hoxy-1-net hyl -3-[5-(4-trifluoronethyl-phenyl)-fur
an-2-ylrnethyl]- 2,3,4,5-tetrahydro-1

woRkmenzapa! ) azepi ne A mi xture of cpd Y1l a (89 pgr/UR0MBE66772
mmol ), cpd 11 (112 ng, O0.466 11@3 di chl or oet hane (2
m.) and HOAc (0.427 nL, 0.466 ) was stirred at
roomtenperature for 16 h. Na(OAc)3BH (148 ny, 0:699
nmol ) was added. The resulting m xture was conti nued
stirring for another 24 h, basified wth 2N NaCH and
extracted with Et QAc. The organic extracts were dried
(Na2SO»4) and concentrated. The resi due was purl ied b

1 tidl &1Rf (ﬁcMFo’irﬁﬂ'ligﬂdﬁhﬁ Th(ggidvd), Sptll 78.16163 1), 275% .99

A 24 e 8 a%«%ﬂgg Stz 5308 59 of %36

@®d2(d, J =2.5 H, 1 H, 6.68 (d, J = 3.3 He,
6.62 add, J = 8.2, 26 Hz, WD 2007/ 121432

PCT/ US2007/ 066772 119 1 H), 6.29 (d, J = 3.1 Hz, 1
H, 3.77 (s, 5H, 3.11 - 3.16 (m 1 H), 2 78 - 2.99

(M 4 H), 2.4Q,5 2,54 tm 2 H,_ 1. CRl = 7.2 Hz,
JoEroE{\ /; i

3,; M5 (ES) nlz:™Y
5- Met hyl - 3-[ 5- (4-1

et hyl - phenyl ) - furan- 2-y yl]- 2,3,4,5-tetrahydro-1
H benzo[ d] azepin-7-o0l A m¥ture of cpd Z1 (140 ngy,

0. 337 mmol H;MaH@AR-[F-@-trifluoiomethl-tHBRy!)-ftugFyinethil]- ) was
stirred at 80 CGPdiS-emmdrolifyienzabdeseny;”-dhe mixture

aauedh HbEDal b 77 G b SEE bl MO AR ELAS e

(BBSAQ. mLh Wa@@zﬁ@kj(‘at@d ‘rcafarstmrtep@h cedlingarsmirturands
concentrated to OVI de c g?,? ny, 1000/& ? bro
diiuted withi ERVAC q ratedzaguequs KLQs §ll pH

via{gh’en e:é%cz v@h EtéA? I‘I"ﬁe oig{ﬁnc egtr%gt \é/gre c?rsedzéggﬁd)

ahd'bonc@mfrated . SrovidecepdiZ2 (B30 mgR 16084), as]bﬂel)mn oil: 38 MR

(BOBMHZCBE 47 31 1§, J 7 8 Fiza 2 W) 7 5D i, o= 85 i, 3l 6.90
(HESL 8%z, 197 A8 TH)s =409 HM ) 6.68 fd, U 4 Bl5 Hz, 1 H), 6.53 -
6.57 (dd, J= 8.0, 2.6 Hz, 1 H), 6.32 (s, 1 H), 3.75 - 3.80 (s, br, 2 H), 2.81 -
3.16 (m, 5 H), 2.37 - 2.51 (m, 2 H), 1.34 (d, J = 7.2 Hz, 3 H); MS (ES) m/z:
402 (M+H"), 400 (M-H*).

0
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{5-Methyl-3-[5-(4-trifluoromethyl-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo|dlazepin-7-yioxy}-acetic acid ethyl ester

To a solution of cpd Z2 (108 mg, 0.269 mmol} in THF (1.5 mL) was
added NaH (95%, 14 mg, 0.539 mmol) and ethyl bromoacetate {0.0456 mL,
0.403 mmol). After it was stirred at room temperature for 4 h, it was
quenched with aqueous NH,4Cl and extracted with £120. The organic extracts
were dried, concentrated and the residue was purified by -column
chromatography to provide cpd 23 {65 mg, 50%): 'H NMR (300 MHz, CDCly)



,Dt Z3 ]5-Methyl-3-[5-(4-trifluorom ethyl-phenyl)-fu
ran- 2-yinmethyl]-.2,3,4,5-tetrahyd ro- t

woRenzapzll azepi n- 7-yl oxy}-acetic acid ethyl eBCEHUSH07/666772
solution of cpd Z2 (108 ng, 0,259 mml) in TI-1F (1.5
m-) was added NaH (95% 14 , 0.539 mmol ) and et hyl
bronpacetate x0.045 i, 0.403 nmmol). After it was
stirred at roomtenperature for 4 h, it was quenched

- Wi th aqueous NH4Cl and extracted with Et 20 The
organi c extracts were dried, concentrated and the
resi due was purified Gbé col umm chr omat o%raphy to

Sr.32i(deJ epdi2 Mz, @HNY . 6G (b4 = 8. FHHRMVRHI368BNH: J =cheiHg. 1
W s (0, o4 2 5 HzghHI b o8 (0 825 57 S P e'ad 5 860t U=
B7 28 birz 1 Hg,l)a.sﬁ (g8 Hg,,a,.gs 15,2 Al)HE23 1 409 (). L8 7(2Hz)2 H),
3.3 Hz, 1 .6.56 - 6.6 i_g)dd, J="2.7 82 H 1“_H)],

- 378(s,(3H), 2.7 - 30 56M(§ H)2243B - 2528m, 241 J.35(d ¥y =72 Bz, 8

, , .18 , Y Y +H) |

W 126 01 i 5 4 rig Ly s [Bsy mizidmd Bl o
1.31 (t, J =7.1 Hz, 3 H:; M (ES) mz: 488 (MtH+). 0
HO~"ONOL C"3 | ' 1 Cpd 26

thyl]-2, 3, 4; E - 2

-7-yl oxy}-acePi a soNutTgn ;of epd Z3 (60 ny,

0.123 mml) in THE (O: (0.5 m-) was

added NaGH (2N, 0.12 ni). The ggysgure was stuffed at
h

{Efg\?e'{ﬂ ‘-5@ [tﬁ‘bg{oﬁie{hgli[p dh%?@:%snzt & i kREn i d-Yi-benzoldlazepin

aguedus “tartaric a }-avefle ackl€ M Xture was
extracted with Et OAc and the organic extracts were
concentrated after drying over Na2SO4 to give cpd :
261605 g8 sokfioPof @pdZ3 (80 g, Po@3emmaHNNIVIF (@60nM-and

NFOHO ML was agdedNbBH (Tl 188D The iy yfad Byrey
r{ipr)nm énﬁ%r&@ée ?orzé'ﬂ} gné%ﬁég'aﬁb@fﬂegq gvfth ild%’u@?us Farkeic acld 38 pH
3-4. The mixture was extracted with EtOAc and the organic extracts were
concentrated after drying over Na;SO;, to give cpd 26 {60 mg, 100%) as a
white powder: 'H NMR (300 MHz, CDCl3) 8 7.61 - 7.71.{m, 4 H), 6.91(d, J=
8.2 Hz, 1 H), 6.75 (s, 3 H), 6.66 — 6.69 (dd, J=2.3,8.2Hz, 1 H), 4.62(s, 2
H), 4.27 - 4.44 (m, 2 H), 3.32 - 3.58 {m, 4 H), 280 - 2.76 {m, 3 H), 1.32(d, J
= 6.9 Hz, 3 H); MS (ES) m/z: 460 (M+H").

Example AA
O

O

Compound 27: (3-{1 -[5-(4-Trifluoromethyl-phenyl)-thiophen-2-ylj-ethyi}-2,3,4,5-tetrahydro-
1 H-benzo[djazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme AA.



=6.9 H, 3 H; M5(ES) mz: 460 (MtH+). Exanple AA O
~0 HOI / N~ ~\ I CFA Conpound 27:

WO 300f/421432 (4- Tri f I uor onmet hyl - phenyl ) - t hi ophen-ReTUF2001/066772
yl}-2,3,4,5-tetrahydro- 1 1 '
H benzo[r}}azepi n-7-yl oxy) - ace@ c acid The title
conpound was nade according to Schene AA. WO
2007/ 121432 PCT/ US2007/ 066772 121 Schene AA [ o &b
OSBr _ S P akEt3N, M4 F3C aB(OH)2 Pd(PPh3)4, Na2CO3
(2N) F3C/ / C NBH3, ~DCE iioxane, 100 C AAl, 84'/0
CF3 Hoi NS\ i O3 AA2, 37%HBr, HOAc Bu4NBr, 100
C AA3, 75% O /-ol ~-'Br Schem@MA THE N/ S CF3 AAd,
84% 1) NaOH (2N) .0 THF, MaoH H(c)Uo SCF3 2) 1N HCl
Cmpd 27, 98% O 3 0 G2b

. (@] S Br g EtzN, TiCly
c0 ] Pd{PPhs)s, NaxCOs 2N) F O NaCNBEH,, BCE
3 RS . 3 \ I
| .

Dioxane, 100 °C
Z > B(OH), - AA1, 84%

° | |
g N S CF HO s
\ Y/ 1 N l p ( 3

HBr, HOAc
AA2, 37% AA3, 75%
BusNBr, 100 °C

O
/\O)}\/BF

O
.~ o

AA4, 84%

0
1) NaOH (2N) :
2) 1N HC Ly

Cmpd 27, 98%
0O

1

F5C— A\ |
AAT
1-[5-(4-Trifluoromethyl-phenyi)-thiophen-2-yi]-ethanone

Cpd AA1 was prepared following a similar procedure as forcpd X1.
Cpd AA1 was obtained (3.84 g, 84%) as a pale yellow solid:

e, 3 e
@CJ\@—G@

7-Methoxy-3-{1-[5-(4~ trtftuoromethyf~phenyl}-thmphen-Q-yl}ethyt} -2,3,4 'S—tetrahydro~1 H-
benzo{djazepine

To a mixture of cpd-G2b {5682 mg, 3.288 mmol), cpd AA1 (888 mg,



AA1
1-[5-(4-Trifluoromethyl - phenyl)-thi ophen-2-y6] - et hanon
we@200zpei48N1 was prepared followng a simlar pPOTESMOB066772
as forccpd X1. Cpd AAlL was ob Qéned (3.84 g, 84% as a

pal e yellow solid: , CF3

7- Met hoxy-3-(1-[5-(4-trifluoronethyl-phenyl)-thiophen
2-yl]-ethyl}-2,3,4,5-tetrahydro-1H benzo[ dj azepi ne
To a m xture of ,-,,pd &b -{582 ng, 3.288 mmol), cpd
AAl1 (888 ng, WO 2007/121432 PCT/ US2007/ 066772 122

3 BB RN AT ChIOSEthans (30 B4 WASHICea e TMSIInG 1A 7 FL.
@B%H'rﬂﬁx% r{aﬁf‘m@\ﬂn dithRFGmBTRInk, 1%41 ?%U,htrhﬁ‘ﬁ: l). The

m xture d at room t enper at
mhlﬂhgamxdxire Mﬁi@dﬂ aﬁmmmperﬁﬂﬂeﬁmlﬁ hi A dah@len(cf

B bR cat0eg, 28825 n i et SRn bt Bab ard AP,

\ﬁéé e8AtifsedMdr %ngir@‘h% 5 Fh?hérnﬁiﬁi‘dn@ m@stthéﬁ %’és}f@ﬂﬁifwﬂf £Rd

concentrated. The residue was purified by col um

Na@bhamcd)gm@@;zdwtrgE@Ac che uganisitrasls wemegiried asd

Esrigeaiaysd. g residlaghes,biffed by 5ol hrghardofahy fo ole
cpdgAﬁ:ZE?B? lnggszl%ﬁagﬁ régdlsﬂ s}ﬁrﬁy GHFMMHL(:%@O Mﬂz%;d@ls) Y
767 (iz =18.9)Hz, 2 B 7(59 (cs H 8. &Hsgz ma—m, J 96 f(lzni W),

{%’M&a FE&frz) 1) &4 &2 B M Hh e Bi614H, 2 1), 4.15

{IL f a I(lfr TH),f4.9p é@r@nyy.dz 80enNw B, tzm'@)phemm y14]é;(eﬂ; b=

t et r ahydr o- benzo[ dl azepi n-7- ol
ﬁ%“br“é@éﬁ@d"’d@c@%mgﬂb a simlar procedure as
for cpd Y2b. Cpd AA3 was obtained (249 ngy, 53% ‘as a
f oam sol i d: HNI\/R(SOO MHz, CDCI3) 8 7.67 (d, J =

8.3 Hz, 2 H), ﬁogifc% 7.23 (d, J

3-{1-[5-(4-Trifluoromethyl-phenyl)- theophen-2 vl ethyl}-Q 3,4,5-tetrahydro-1H-
benzo|[dlazepin-7-ol

Cpd AA3 was prepared according to a similar procedure as for cpd
Y2b. Cpd AA3 was obtained (249 mg, 53%) as a foam solid. *H NMR {300
MHz, CDCl3) 6 7.67 (d, J=8.3 Hz, 2 H), 7591d, J=8.5Hz, 2H), 723 (d, J
=3.7Hz, 1H),6.94(d, J=7.9Hz, 1 H), 6.84{d, J=35Hz, 1 H), 659 —
6.54 (m, 2 H), 4.49 (brs, 1 H), 2.86 (m, 4 H),2.71 (m, 4 H), 1.41{d, J=6.8
Hz, 3 H); MS (ES) m/z: 418 (M+H").

O
S

(3-{1-[5-(4-Trifluoromethyl-phenyi)-thiophen-2-yl}-ethyl}-2,3,4,5-tetrahydro-1H-
benzo[djazepin-7-yloxy)-acetic acid ethyl ester

Cpd AA4 was prepared according to a similar procedure as for cpd
Y2c. Cpd AA4 was obtained {222 mg, 74%) as brown oil: '"H NMR (300 MHz,
CDCl3) §7.67 (d, J=8.2Hz, 2 H), 759{d, J=83Hz, 2H), 7.234d, J= 3.6



W

:3.7Hz,1H),694(d J=79Hz,1H),6.84(d,J
=3.5Hz, 1 H, 6.5 - 6.54 (m H) 4.49 (brs, 1 H),
(22(8)6/121132 H, 2.71 (m 4 H, 1.41(d, J = 6. 8PCHDS2087/066772
H; M5 (ES) mz: 418 (M+H+). AA4
(3-{1-[5-(4-Trifluoronethyl - yl)-thi ophen-2-yi]-eth
yl}-2,3,4,5-tetrahydro-1 H

benzo[ d] azepi n-7-yl oxy) -acetic acid ethyl ester Cpd

AA4 was prepared according to a simlar procedure as
for cpd Y2c. Cpd AA4 was obt ai ned (222 rrg, 74% as
brown oil: ' H NVR (300 WHz, Zéi

Hiz, 2 H}, 6.99 1y, J 7,850 Hzd Hd)ﬁaﬂd Hz=3§lﬁ§1|ﬂ) ’6@did-é =2.6

50 SRV L1438 PETSAP By 51, 72
r@} 61912{(1; JL? 12H§ 1 H§,238|'ﬂ)n 46H}512 miorn 4*%)81211 @,6%7

bl B4 e 74 S 2

Hz,3 b).=1 291t|42=7£ 3 by ((E\S)Lmlrzr) 50@(@@*% 4 H)

1.41 (d, J = 6.7 Hz, 3 H), 129(t J=72Hz 3 H;

ME (ES) n12: 504(I\/H-1T)O NSF31/\

Cpd27 o

(3-{1-[5- (4 TS | ag Py

yl }- 23459etrahy 1 Hy

gtic 27 vvas

pr epar ed accordr ng to a simlar procedure as for

cpd-25. Cpd 27 was obt afp@dF (220 ng) in 100% yi el d:

1 H NgR1{S3Q60r rMomﬁDﬁZﬁblerﬁl) trfapBen-2-g1)-etyi-.3, 4’5~t2&h&¢m—1ﬂ-
7.17 (d, J = @EngolHazeph-Hyloxybagcpedd J 8.2 Hz,

%9_% 2 Mé@g)f{—:ﬁlarepl %coré@%% a@'rr%igr %o%%g{.rg%ag fg (%19225
d;{%ﬁ wals o&ta%%d((ézo% if- 1908 yiek:HH NMR (360 Mﬂzz ceerzﬁs

racemal’es were separated by chiral
mcs tﬂdhd?f 26 d)lmr a )l 7. Co(dy e 3A0H251 £ 6.803d2J/m8.2Hv)

Hy, 817978 U2 H975% HEOTH 6 ERRE 3225 1924 ¥,74688 (m, 1 1),
4.60 (s, 2 H), 3.40 - 2.55 (m, 8 H), 1.92 (d, J= 6.9 Hz, 3 H); MS(ES)m/z
476 (M+H").

Cpd 27 racemates were separated by chiral HPLC. Condition used: column
AD 25 cm, A 302 nm, flow 1 ml/min; eluents: 70% of (Heptane + 0.1 % TFA)
and 30% of {((MeOH + EtOH)13/1 + 0.1% TFA ) ; For cpd 27a: a.= (-) 45.0 °
(c = 1, MeOH); For cpd 27b: o = (+) 57.7 ° (¢ = 1, MeOH/CHCI3). |

phengl) t ophen 2-yi]-eth

Example BB
X
0
\
Cpd 28

Compound 28: (3-{1-{5-(4-Trifluoromethyi-phenyi)-furan-2-yi]-ethyl}-2,3,4,5-tetrahydro-
1 H-benzoidiazepin-7-yloxy}-acetic acid; compound with methane

The title compound was made according to Scheme BB.

Scheme BB



and 30% of ((MeOH + EtOH)13/1 + 0.1 % TFA) ; For cpd
27a: a = (-) 45.0 (c =1, MeOH); For cpd 27b: a =
w@ 2007871432 (¢ = 1, MeOH CHCl 3). Exanple BB 0 PODUS2001066772
NI \ / CF3
(3-{1-[5-(4-Trifluoronethyl-phenyl)-furan-2-yl]-ethyl}
-2,3,4,54etrahydro- 1 H benzo{d azepi n-7-yl oxy)-acetic
conmpound with nethane The title conpound was

aci d;

-1 0/ Cpd 28 Conpayynd 28:

made according to Schene BB. Schenme BB WD 2007/ 121432
PCT/ US2007/ 066772 124 &b 0 DCE, (EtO3CH, OO0 H

O CF
~0 Br

Mc My Br
HOAC -
50%

HBr, HOAC
80°C

———————

0
N )K/O NaOH (2N)

F3SC/ \ C., N/ 3 11 BB1l, 35-60%0 HBr,

& C HO 0°NaH, THE --- cc N CFA B82,
\ BECE, (BOGHA BB ; N
MeMgBr CF,
BB1, 35-60%
: O
HO NaH, THF
m’*‘ O )CFs T -
W
: BB2, 50%

BB3, 68%

O :
0

Cpd 28, 90%

O :
o F,
BB1

7-Methoxy-3-{1-[5-(4-triflucromethyl-phenyl}-furan-2-yi}-ethyl}-2,3,4, 5-tetrahydro-1 H-benzofdlaz

epine

To a mixture of cpd 11 (750 mg, 3.124 mmol), cpd G2b (553 mg,
3.124 mmol) and dichloroethane (10 mL) was added triethyl orthoformate

(0.52 mL, 3.124 mmol). After stirring ét room temperature for 16 h, the

resulting mixture was treated with MeMgBr (1.4 M in Toluene and THF, 4.5

mL, 6.25 mmol) with slow addition. The mixture was quenched with agueous
NH4Cl after stirring for another 10 min and then partitioned between EtOAc
and water. The organic layers were separated, dried and concentrated. The

crude product was purified by column chromatography to provide cpd BB1
(646 mg, 50%) as yellow oil: 'H NMR (300 MHz, CDCl;) § 768 (d, J= 8.2
Hz, 2 H), 7.58 {d, J=8.4 Hz, 2 H), 6.97 (d, J= 8.1 Hz, 1 H), 6.59-6.66{(m, 3
H), 6.22 (s, 1 H), 4.02-4.04 (m, 1 H), 3.74 (s, 3 H), 2.78-2.87 {m, 6 H), 2.56-
2.58 (m, 2 H), 1.49(d, J= 6.6 Hz, 3 H); MS{ES) m/z: 416 (M+H").



O N\ F BB1
7- Met hoxy-3-{1-[5-(4trifluoronethyl-phenyl)-furan-2-yl
WO 2@vhyl432 2, 3, 4, 5-tetrahydro-1 H-benzo{dl az eptTes2000066772
a mxture of cpd 11 (750 ny, 24 mmol ), cpd 62b (553
ng, 3.124 mol) and di chl oroetf?r ne (10 m-) was added
triethyl orthoformate (0.52 nL, 3.124 mol). After
stirring at roomtenperature for 16 h, the resulting
m xture was treated with MeMgBr (1.4 Min Tol uene and
THF, 4.5 L, 6.25 mol) with slow addition. The
m xture was quenched with aqueous NH4CI after
stirring for another 10 min and then partitioned
between Et OAc and water. The organic | ayers were
separated, dri &tP-andebnioe crude product
was purified by cg chiNo F“]grovi de cpd
BB1 (646 ng, 50% &S Y = MR (300 MHz,
CDC13) 8 7.168 (d, J 8 .2352Hz 2 H) 7.58 (d, J= 8.4
Hz, 2 H), @-{ﬁ%-(&dﬂﬂuhnn%t bizenyz} fukdh-2-f-cadn @3, 661m 3
H) , 6 22 (S H) tetéah@&o h(bﬂan:(d[ﬁﬁaszp:hl)?oﬁ 74 (s, 3 H,
2.78- é 56- 2.58 (m H, 1.49 (d, J
=. 6. @pglzB %Wﬁﬁ PTWFQES)CCMC%HQME@WW'P%%@ as for cpd

%%ggé&%ﬁf@ ggﬁ%aqt?%c?ggé?gm%grﬁsﬁ‘%ﬁeld@@JMF{QSOO/Mﬁ;.

ebenld 7. BBf(énJZ-B/h]HﬁtZW ), 728 gd 4 58.4 Blzy 2M)d6®11(d, J=7.9
H- benzo[ d] azepi n- ng B132 was pr e;)ar ed accor di rIJ{g
iz, hHi G66dd, p!Fo%&ddﬁf d d} 651 GO%(mz%H Z,

BN B )57 S 580 e 4o~
s HE 3 rﬁSSIES)dm/zMeQ(MQH*}-Iz 1H), 6.66 (d, J =
1 H), 6.51-6.57 (m 2H), 6.23 {d, J = 32Hzl

,401409(m 1 H, 2.78-2.86 (m 6 H), 2.57 -
2.68 (m 2 H), 150 (d, J= 6.9 Hz, 3 H; M (ES) mlz:

i Lo e

BB3
(3—{1 {5-(4- Tr:fEuoromethyE phenyl)-furan-2-yl}-ethyi}-2,3.4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy)-acetic acid ethyl ester

Cpd BB3 was prepared accordmg to a similar procedure as forcpd
Z3. Cpd BB3 was obtained (546 mg, 68%) as light brown oil: 'H NMR (300 |
MHz, CDCls) § 7.68 (d, J= 8.3 Hz, 2 H), 7.59{d, J=8.3Hz, 2 H), 6,96 (d, J
= 8.2 Hz, 1 H), 6.60 - 6.67 (m, 2 H), 6.56 - 6.59{m, 1 H), 6.21 (s, 1 H), 4.55
(s,2H),4.21-428(q, J=7.2 Hz, 2 H), 4.00-4.11{m, 1 H), 2.76 - 2.87 {m,
6 H), 2.55 - 2.58 (m, 2H), 1.47 - 1.50 (d, J=6.8 Hz, 3 H), 1.23 - 1.28{m, 3
H); MS (ES) m/z: 488 (M+H™). Cpd DD3 racemates were separated by chiral
HPLC: column AD 500g, flow rate 80 mi/min, A 220 nm, eluent: CHzCN. One
enantiomer BB3a shows optical rotation o = (+) 7.9 °{c = 1, 100 mm,
MeOH); The other enantiomer BB3b shows optical rotation o= (-) 3.8 ° (¢ =
1, 100 mm, MeOH). '



O N1 %CF3 BB3 (3-{

1-[5-(4-Trifluoronethyl-ph.enyl)-furan-2-yl]-ethyl}-2,
wW@2007521482 r ahydro- 1 H benzo[ dj azepi n- 7-yl oxy) PE/E82007/066772

acid ethyl ester Cpd BB3 was Eggpared according to a

simlar procedure as forcpd . Cpd BB3 was obtai ned

(546 ng, 68% as light brown oil: 1H NWR {300 MHz,

CcDCl3) 8 7.68 (d, J =83 Hz, 2 H, 7.5 {d, J =28.3

Hz, 2 H, 6.96 {d, J 8.2 Hz, 1 H, 6.60 - 6.67 (m

2 H, 6.56 - 6.59 (m H, 6.21 (s, | H, 4.55 (s, 2

H, 4.21 - 4.28 (q, J = 7.2 Hz, 2 H, 4.00 - 4.11 {m
1H, 2.76 - 2.6 {m 6 H, 2.55 - 2.58 (m 2H), 1.47

- 1.50 (d, J mo®B: I, 28{m 3 H); M
(ES) mz: 488 (MtHt). d /
by chiral HPLC. col unmn 500g,

te separated
A 220 nm.eluent: CH3CN. Ofepd2Enhanti onmer BB3a shovvs

flowate 80 m/mn,
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rotation a = (- (c 100
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GBA 28yes phained (R0,mghin ayaLlvg Yokt [HAMB (PP Mitz,
BQ&SD)% #:826(d, Iy 8130HZ, 2HHpEN7Za{(dpdzehb mz{ M), 7.06 (d J 3.3

I L 056 98 e 3 % TcHh Crb 19, i GU B & s ST o B4, 1
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G5 6 410, PR Pz SHTA£56 (RHT0n 130, 268 L 879 (. 8 1)
£4h+)(cf J_7740(Ht 3JH)= msasEs;m/z 460 (mms th 28&= B=F+) HR.2°

96 (d = 8.2 ZP = 2.6 Hz,
(::w:tmsws@vde&bq (r»ése @=(a4Me£>Isl)s He, 1 H),
4.56 (s, 2 H), 4.07 (m 1H, 2.69 - 2.79 (m 8 H),
1.41 (d, J = 7.0 Hz, 3 H; M (ES) mz: 460 (M+Ht+).
Cpd 28a: a

= (+) 19.2 %’5@@#@@0 Me d 28b: a =
(-) 25.4 (CH( )0.4,Ol\/b . Exanpl e Cg_l) P
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Compound 29; (3-{1-[2-(4-Trifluoromethyi-phenyl)-thiazol-5-yl]-ethyl}-2,3,4,5-tetrahydro-
1H-benzol dlazepin-7-yloxy}-acetic acid

Il

ol

The title compound was made according to Scheme CC.



HO 00 )~: G S Conpound 29:

(3-{1-[2-(4-Trifluoronethyl - phenyl)-thiazol -5-yl]-ethy
WO 2602/131442 5- t et r ahydro- 1 PCT/US2007/066772

H benzo[ dJazepi n- 7- yl oxy) - acegfbg acid The title

conmpound was made accordi ng to™Schenme CC. WO

2007/ 121432 PCT/ US2007/ 066772 1.27 Scheme CC 0 _ s s

ESCHF3C\ oc .. \'\ o \' / NN MMBr CClL, 82%

iv~-nv2 CC2, 99% x1 &b HBr (48% T04, DCM Et3NiO0 -

HOAC, 100 C NaCNBH3, MMOH NS F3 N\ / ----= 01
CC3,27%0 -"o- -Br HOC S NaH_ THE N CC4, 95% 2N
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MeMgBr CC1, 82% Mnuz CC2, 99%
HBr (48%)
TlCid DCM, EtzN HOAc, 100°C
NaCNBH;, MeOH )@c
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HO.
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2N NaOH;
m J\E Tartaric acid
CC5, 66%
HO._~0
@ s
N reglik
N
i Cpd 29, 95%

S

SC"< > & | OH
N
CCH1

1-[2-(4-Triflucromethyl-phenyl)-thiazol-5-yij-ethanol
To a solution of cpd X1 (445 mg, 1.73 mmol) in THF {5 mL) was

added MeMgBr (1.4 M, 1.48 mL, 2.078 mmol) at 0 °C. After stirring at 0 °C
for 2 h, the mixture was quenched with aqueous NHCI and extracted with
EtOAc. The organic extracts were dried and concentrated. The tesidue was
purified by column chromatography to give cpd CC1 {307 mg) in 65%yield:
"H NMR (300 MHz, CDCl3) § 8.04{(d, J = 8.1 Hz, 2 H), 7.16{s, 1 H), 7.701d,
J=8.2 Hz, 2H), 5.20-5.27 (q, J= 6.3 Hz, 1 H), 1.67 (d, J=6.4 Hz, 3H); MS
(ES) m/z; 274 (M+H").



ONN\N / E3 CCQCpd 29, 95% E3c S\ / N! off «ccl
1-12-(4-Trifluoronethyl -phenyl)-thiazol -5-yl]-ethanol
waeooad/1s@Buti on of cpd X1 (445 ng, 1.73 mmol) i PCTTHB2007/866772

m-) was added MeMgBr (1.4 I\/? 48 m., 2.078 mmol) at
O C After stirring at 0 OC % the m xture was
guenched w th agueous NH4Cl and extract ed with EtQAc.
The organic extracts were dried and concentrated. The
resi due was purified by colunn chr omat ogr aphy to give

pd CCl1 4307 ng) in-65%ield: 'H NI\/R 300 I\/Hz, CDC13)

S8.04~d, J=8.1H, 2H, 7.11 770(d
J =8.2 H, 2H), 5.20-5. (qu—Gst 1.67
(d, J = 6.4 Hz, 3 H) Fs 20274(M+H+) %)

2007/ 121432 PCT/ US2007/ 066772 N 28 1=3C\ 0 N CC2 1-
2-(4-Trifluoronet hyl - phenyCgL2t hi azol -5-vl j - et hanone A
m xture of C{E(4CCHu¢BMthyEphebylkOhzohBl]-cthtvhd@ (1. 92 g,
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7-Methoxy-3-{1-[2-(4-trifluoromethyl-phenyl)-thiazol-5-yi}-ethyi}-2,3,4 5-tetrahydro-1H-benzol d|
azepine

Cpd CC3 was prepared according to a similar procedure as for cpd
AA2. Cpd CC3 was obtained (130 mg, 27%) as yellow slurry: 'H NMR (300
MHz, CDCls) § 8.03 (d, J=8.2 Hz, 2 H), 7.68(d, J=8.2 Hz, 2 H), 7.61 (s, 1
H), 6.99 (d, J= 7.9 Hz, 1 H), 6.62-6.65 (m, 2 H), 4.21{m, 1 H), 3.77 (s, 3 H),
2.85-2.90 (m, 4 H), 2.70-2.76 (m, 4 H), 1.44{(d, J = 6.7 Hz, 3H); MS (ES)
m/z: 433 (M+H").

Nl JTS
N _
| '\?—@'Cﬁ

3-{1-{2-(4-Trifluoromethyl-phenyl)-thiazol-5-yi}-ethyl}-2,3,4 5-tetrahydr
o-1H-benzo[dlazepin-7-0l

Cpd CC4 was prepared according to a similar procedure as for cpd
Y2b. Cpd CC4 was obtained (38 mg) in 95% yield: "H NMR {300 MHz,
CDCl3) 6 8.03 (d, J=8.2 Hz, 2 H), 7.68{d, J=8.3 Hz, 2 H), 7.61 (s, 1 H),
6.94(d, J=7.9Hz, 1H),6.55-659(m, 2H), 4.16 - 4.22 (m, 1 H), 2.84{m,
4 H), 2.64 - 2.68 (m, 4 H), 1.44 (d, J= 6.6 Hz, 3H); MS {ES) m/z: 419
(M+H™), 417 (M-H7).



Cpd CC3 was prepared according to a simlar procedure

as for cpd AA2. Cpd CC3 was obtained (130 ng, 27% as
w@edorogu4dt urry: 1H NWVR (300 I\/Hz CDCI3) 5 8. OBCT/US2007/666772

8.2Hz,2H),768(dJ 2L2§Z 7.61 (s, 1

H, 6.99 (d, J = 7.9 Hz, 62665(m 2 H,

4.2 (m 1 H), 3.77 (s, 3H), 2.85-2.90 (m 4 H),

2.70-2.76 (m 4 H), 1.44 (d, J = 6.7 Hz, 3H); M (ES)

mz: 433 (MrH+). HQ CINN CF3 C4 : :

3-{1-[2-(4-Trifluoronethhyl -phenyl)-thiazol -5-yPI - et hy

[ }- 2345tetrahydr oll—l—benzo[d}azep|n7ol Cpd

CC4 was prepar& ) g Iar pr ocedur e as

for cpd Y2b. @ g, 95%

yield: 1H NMVR (380 NHAQ 03 9382Hz,
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1.44 (d, J = 6.6 H, VoMyeceiascle®y &y 419  (MeHr),

417 ( M;)H"QCS \0@32&%?5?&14&%r&‘%’té’%@%é%@%@@ur&&@ 1d¢ dpd

S CF3 3-11-[2-(4-
YRE) Gpdé‘@ﬁ mais-qittaingd 23 mg)AnI7086 yield: eHHYMPR (809, MHg;,
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bagde = %5&2 .29 191 (@ oM vs 4GSl Sos bt

82Hz 4.57 (s, 2 H, 4.11 - 4.30 (m 3 H),
2.86 (m 4H) 2:69 (m 4 H), 1.44 (d, J = 6.6 Hz,

3H), 1.23 - ﬁw - (ESy ™z 505 ( Mi-HH) |
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Cpd 29

(3-{1-[2-(4-Trifluoromethyl-phenyl)-thiazol-5-yl}-ethyl}-2,3,4;5-tetrahydro-1 H-benzof dlazepin-7- '
yioxy)-acetic acid

Cpd 29 was prepared according to a similar procedure as for cpd 27.
Cpd 28 was obtained (18 mg, 95%) as a white solid: 'H NMR {300 MHz,
CDCls) 8.03(d, J=8.2Hz, 2H),7.75(s, 1 H), 768 (d, J=82Hz, 2 H),
6.90(d, J=8.1Hz, 1 H), 6.72 (m, 1 H), 6:60(s, 1 H), 5.15{m, 1 H), 461 {s,
2 H), 3.00 (m, 8 H), 1.90 (d, J = 6.6 Hz, 3H); MS (ES) m/z: 477 (M+H").

Example DD

Ho&o\@ |

Compound 30: {3-{1-[5-{4-Triflucromethyl-phenyl)-thiophen-2-yll-propyl}-2,3,4,5-tetrahydro-
1 H-benzo[dlazepin-7-yioxy)-acetic acid

The title compound was made according to Scheme DD.
Scheme DD



Cpd 29 (3-(1-[2-(4-Trifluoronethyl-phenyl)-th
i azol -5-yl]-ethyl}-2,3,4,5-tetrahydro-1

woRenzwpzl] azepi n-7- yloxy)-acetic acid Cpd 29P@EES2007/066772
prepared according to a sim!| procedure as for cpd
27. Cpd 29 was obtained (18 , 95% as a white
solid: ' HNW (300 Mz,
CDCl 3) 88. 03(d, J=8. 2Hz, 2H), 7. 75(s, |
H),7.68(d, J=8.2Hz,2H), 6.90 (d, J = 8. Hz 1H,
6.72 (m 1 H, 6:50 (s, 1 H, S 15 |m H) 4: 61 (s,
2 H, 3.00(m 8H, 1.90 (d, J = 6.6 Hz, 3H); M (ES)
nz: 477(|\/Hrl—l+) ExarrpIeDD 0O HOL-OS [/ - i F3

was nmade gccordl ng to Schems OD.
2007/ 121532 PCT/ US2007/ 066772 130 Q3 ReE, (Et O 3CH
O F3C| HEtMBr, r.t. rGlL DD1, 10% 0 HBr, 0HOAc

HO ~I  wp7;HBAO-Rb ON[CE NaH, THE DDR,o-#5%g, O E#O
P37

CF, NaH, THF
D2, 55%
EtOJK,O\Q:D [ 2 N NaOH
DD3, 73%

0
HOJK/O s _
CCN IDaWai

Cpd 30, 90%

ey
DD2

31 -[5-(4—Trifludromethyi-phenyi)wthiophen-Z-yE}«propy!}-z,3,4,5-ietrahydro-1 H-benzo{diazepin-7
-0l

Cpd DD1 was prepared following a similar procedure as for cpd BB1.
Crude cpd DD1 was subjected to the same reaction condition as for
preparing cpd Z2 and cpd DD2 was obtained (64 mg, 55%) as brown oil: 'H
NMR (300 MHz, CDCly) § 7.56-7.64 (m, 4 H), 7.21 (d, J= 3.6 Hz, 1 H), 6.91
(d, J=8.0 Hz, 1 H), 6.80 (d, J= 3.3 Hz, 1 H), 6.49-6.56 (m, 2 H), 3.83t, J=
7.7 Hz, 1 H), 2.83-2.92 (m, 4 H), 2.70-2.80 {m, 2 H), 2.54-2.61 {m, 2 H),
1.83-1.99 (m, 2 H), 1.24-1.28 {1, J = 7.2 Hz, 3 H); MS{ES) m/z: 432 (M+H").



HOOS NI / tW Cpd 30, 90% HOLS N~ 1 '/ ~"40F 3
DD2
W@24ozApE3Y 4- Tri f | uor omef hyl - phenyl ) - t hi ophen- 2PgT/PsSI0D 6772
yl)-2,3,4,5-tetrahydro-1 H-beqéq{dj azepin-7 -01 Cpd
DD1 was prepared following a sirmlar procedure as for
cpd BBl1. Crude cpd DD1 was subjected to the sane
reaction condition as for preparing cpd Z2 and cpd
DD2 was obtained (64 ng, 55% as brown oil: 1H NWR
(300 MHz, CDC13) S 7.56-7.64 (m 4 H), 7.21 (d, J =
3.6 Hz, 1 H, 6,91 (d, J =8.0 H, 1 H, 6.80 (d, J =

3.3 Hz, 1 H), 6049-6.56 (m 2 My, 3.83 (t, J = 7.7
Hz, 1 H, 2.B® , P.70-2.80 (m 2 H),

2.54-2.=61 (m 2@@@3: A 24128
(t, .J = 7.2 Hz, 3 H> ES) H')., WO

2007/ 121432 PCT/ US2007/ 06677220331 0 Et O&- OS N /

qg-%y??ﬁnﬂ(ﬁroc?eth#l Ph ¥ )-thio rﬁ}! fticli”Fmp&)lzé 5htle%a£ der%«] Pe zT{cﬂazepm
pyl }-2,3,4,5-tetrahy gro 1 H benzo[ d] azepi n-
7 yl o2py DRBwWas ;:aepdreeitfbyd)wegttbe sepw posedute 83 Epypdd3.

o] 'ci’ﬁé% Whscbaisaaag el w755, i HPR o APT s 8

8§ (T745+@) 7.24 @Uﬂs 641?_‘§!)1 H¥ . @ée((g J &“23125 ﬁa) 6180
(H)J:ﬁS@BHzm H), 6:6!(5 iz 2.5 Ha), 1 1), 5656 - sas)od@th 26—,82Hz
i 4855, B Al o 5 1 3eblo v s o2 phiogh 27
(ln%l 1131@»1 %mF% H)L1128 - 13039, /%7.0 Hz, 8 Q),H201 &, U= 7.3
Hz 3 H); MS (ES) m/z 518 (M+H").

HoJK,O S
Cpd 30
(3-{1-[5-(4-Triflucromethyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-tetrahydro-
1H-benzofdlazepin-
7-yloxy)-acetic acid
Cpd 30 was prepared according to the same procedure as forcpd 26.
Cpd 30 was obtained (17 mg) in 45% yield: "H NMR {300 MHz, CDCl3) &
7.52-7.62{m,5H),7.12-7.16 (m, 1 H),6.81 - 6.97(m, 1 H), 6.67{d, J=8.3
Hz, 1 H), 6.62 (s, 1 H), 4.65-4.76 (m, 1 H), 461 (s, 2 H), 3.56 - 3.85 (M, 4
H), 2.64 - 2.75 (m, 4 H), 1.90 - 2.09 (m, 2 H), 0.95 {t, J= 6.8 Hz, 3 H); M8

(ES) m/z: 490 (M+H™).

Example EE

Hokom W

Compound 31: {3-]5-(2,4-Dichioro-phenyl)-thiophen-2-ylmethyi}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid



Hz, 3 H; M5 (ES) mz: 518 (MtH*). 0 HO-~ ,OS N/ \
/| CF3 Cpd 30

WO 300f/421432 (4- Tri f |l uor onet hyI phenyl ) -t hi ophen- EC’;‘//U}S20p7/Oﬁ6772
pyl }-2,3,4, 5-tetrahydro- C—\Z@ nzo[dJ azepin
7-yi oxy) acetl c acid Cpd 30 prepared according to
the sane procedure as for cpd .26. Cpd 30 was
obtained (17 ng) in 45%yield: "H NVR (300 Mz, CDC 3)
8 7.52-7.62 (m 5H), 7.12 - 7.16 (m 1 H, 6,91 -
697(m1H) 667(dJ 83H21H) 662(31
H) , 4661 (s, - 3.85
(m 4Th¢.|)1ﬂe gomoungw;@ r(lﬁge@cpgrdm_g tg:oSchezngg ‘m 2 H,
0.95 (t, J =6.8 Hz, 3 H; M5 (ES) mz: 490 (MtH+).
Exanple EE C HONS ~J 1 d Conpound 31:
{3-[5-(2, 4-Di chl or o- phenyl $ehamedBEn- 2- yI met hyl ]
2,3,4,5-tetrahydro- 1 H benzo[ d} azepi n-7-yl oxy} - acetl Col
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3-{5-(2,4-Dichloro-phenyl)-thiophen-2-yimethyl}-7-methoxy
-2.3,4,5-tetrahydro-1H-benzo{djazepine

To a mixture of cpd G2b (0.15 g, 0.85 mmol), 5-(dichloropheny!)-thio-
phene-2-carbaldehyde (0.20 g, 0.78 mmol), CHzClz (15 mL) and HOAc {0:05
mL, 0.87 mmol) at room temperature was added Na{OAc)sBH (0.26 g, 1.17
mmol). The mixture was stirred for 2 days and additional N&(OA’C)3BH {0.13
g, 0.59 mmol) was added. After the mixture was continued stirring overnight,
it was basified with agueous NaHCOQ; and extracted with CHxCl,. The
organic extracts were dried (MgSO,) and concentrated. The crude product
was purified by column chromatography to give cpd EE2{0.25 g, 78%): H
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W@ R007EER32 PCT/US2007/066772
3-[5-(2,4-(c)ichloro-phenyl) - &?gophen-z-ylnethyl]-?-ne
thoxy -2,3,4,5-tetrahydro-1 enzo[ d) azepi ne To a
m xt ure of cpd &b (0.15 g, 0.85 mmuol),

5- (di chl orophenyl ) -t hi o- phene-2-carbal dehyde (0.20 g,
0.78 mmol ), CH2CI2 (15 m-) and HOAC (0: G ni, O0.87
nmol ) at roon1tenperature was added Na(OAc) 3BH (0. 26
a 1.17 nmol The_m xture was stirred for 2 dgés and

AR (3QShMIH eb@%ﬁ%@" 13H).g/- 16 (B9 Qrﬁlr)@ﬁ)g% 1&tioksel 7-9

tar I
) 58 A TR R 2t B LR AP 20T )
ZFBE@T\Z4H})MST(SSD1W2M18,&¥2()S(M\&4*E). dri ed (I\/gSO4) and
concentrated. The crude product was purified by
col um chromat ography to give cpd: EE2X0. 25 g, 78%: 1H
WD 2007/ 121432 PCT/ US2007/ 066772 3 VR (300 MHz,
CDCl 3) 5 7.39 (WP / , 6.92 {d, 1 H J
=7.9 Hz), 6.85 ( H, 3.84 (s, 2
H),37[(s 3 H), %4\ 67(m4H)I\/S

(ES) miz: 418, 420 (MrHFESHO O EE3 Cl
3- [5 (2,4-Dichloro-phenyl)-t |ophen-2-ytmethyl]-2 3 4 5-tetrahydro

-1H-benzo[d]azepin-7-o0l

Cpd EE3 was prepared according to the same procedure as for cpd
X3. Cpd EE3 was obtained (0.22 g, 91%) as a brown solid: 'H NMR (300
MHz, CD-Cl3) 8 7.35 (m, 2 H), 7.15 (m, 2 H), 6.83 {(m, 2 H), 6.50 (m, 2 H),
3.81 (s, 2 H), 2.80 (m, 4 H), 2.64 (m, 4 H); MS (ES) m/z: 404, 406 (M+H").

2o D
IO~
EE4 L/ G

{3-[5-(2,4-Dichioro-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro
-1 H-benzo|dlazepin-7-yloxy}-acetic acid ethylester

Cpd EE4 was prepared according to the same procedure as forcpd
X4. Cpd EE4 was obtained {0.17 g, 65%) as pale oil: 'H NMR {300 MHz,
CDCl3)67.39 (s, 1H),7.38(d, J=11Hz, 1H),716 (m, 2H),6.91(d, J=
8.2 Hz, 1 H), 6.81 (d, J=3.6 Hz, 1 H), 6.61(d, J=2.7 Hz, 1 H), 6.54 (dd, J=
8.2, 2.7Hz, 1 H),4.51 (s, 2 H), 419 (g, J=7.1 Hz), 3.80 (s, 2H), 2.83 (m, 4
H), 2.63 (m, 4 H); 1.22 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 490, 492 {M+H").

Lo ©
\_/ '
cpd 31 Tl
{3-[5-(2,4-Dichloro-phenyl)-thiophen-2-yimethyl}-2,3,4,5-tetra-

hydro-1H-benzo{dlazepin-7-yloxy}-acetic acid
A solution of cpd EE4 {0.15 g, 0.31 mmol) in THF (2 mL) and
methanol (2 mL) was treated with 1N agueous NaOH {0.60 mL, 0.60 mmol).



3-[5-(2, 4-Di chl or o- phenyl ) -t hi ophen-2-yl net hyl ] -2, 3, 4,

5-tetrahydro -1 H benzo[oazepin-7-ol Cpd EE3 was
w@e@paerae2 according to the sanme procedure as fRCT/ORIW0O7/066772

X3. Cpd EE3 was obtained (0. 2% , 91 %9 as a brown

solid: 1 HNW (300 Mz, CD ??’5 7.35 (m 2 H), 7.15

(m 2H, 6.83(m 2 H, 6.50(m 2 H, 3.81L (s, 2

H, 2.80 (m 4 H, 2.64 (m 4 H; I\/B(ES) mz: 404,

406 (MtH+). O C EE4 7AS/ d o

(3-[5-(2, 4-Di chl oro- phenyl ) -th

i ophen-2-ylnmethyl]-2,3,4, 5-tetrahyd ro

Aﬁbr bmmm[fazém thermpitoseyvas cententeated tadnyieses The repidue

e USRI TR IR s s 2ERa0h SERKLWER

P@I eT EGPé brecl;bﬁel‘t%m/eg@@ol}é@ed aﬁ@@%@j 16 ngD@ébd 381 ({% 1Bl)g, 93%).
& :NMB (300 MHZHDWQ‘@S;—% 7:7'38((36 Jiz2. mrm HY. 265 (@ J385

B2/ 6,745 Yy, U 2 vy 1 Py pR 4, 596 B gy rog e, o
H)65?=|283 f@)"n:? do l@ J=1823?Hédt1 HJ 6’—7{7&1 Heo. 53Ht|) 1 I-N56(65~°(hd J
£8.352.6H2- wa;m o9 &)S phbhyd.95 (&u%bhe’&ﬁﬁ(% ﬁé’ﬂh?@ﬁ @n 4 H);

t benzo(dj azepi n-7-yl oxy}-acetic
0 (B @2;%-3@20%8%2%@-&4 (0.15 g, 0.31 mol) in THE
(2 M-) and nethanol (2 mM-) was treated with 1 N
aqueous NaOH (0.50 nmL, 0.60 mmlg WO 2007/ 121432
PCT/ US2007/ 066772 134 AEXRIPDISFE | ng for 1 h, the
m xture was concegfrated to dryness. The reS| due was
di ssolved in HZO,!k/ #$he Et20 t o At 2 hen
acidified wthHO he|q ecipi tRtes were _
col l ected and dri ed to pd 3\ . , 93%. 'H
NVR (300 MHz, DMSO-dg) 8 7.73 (d, 3= 2.1 Hz, 1 H), 7;
65 (d, CdmpBurtd 32: {3-[5-(4-Trifluoromethoxy-phenyl)-thiophen-2-yimethyl}-

2,3,4,5-tetrahydro-1H-benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme FF. |



| H, 7.47 (dd, J =8.3, 2.2 Hz, 1 H), 7.34 (d, J
6 Hz, 1 H, 7.06 (d, J 6.5 H, 1 H, 7.00 (d, J =
wW@2®7h21431 H) 6.70 (d, J = 2.5 Hz, 1 H), 6.61 2dOys2007/066772
=8.3,2.6Hz, 1 H), 4.59 (s, 2 3.95 (s, 2 H, 2.85
(m 4H, 2.68 (m 4 H,; M ) mz: 462, 464
(M+H+) . Exanple FF 0 OCF3 HOBO N s ~I Conpound 32:
(3-[5-(4-Trifluoronet hoxy-phenyl)-thi ophen-2-yl net hyl ]
- 2,3,4,5-tetrahydro-1
H benzo[ d] azepi n-7-yl oxy}-acetic acid The title
conpound was nade according to_Schene FF. WO
2007/ 121432 PCT/ US2007/ Gerieme Fi35 schene FF
NaBH( OAc) 3, OCF3 F3GhpeH@Ae),, CH2C12 ~(c;
--- 62 2, 71% HBagAcHEMCH, HOA~LCRG
NaH, TH ef kgex/]_I&C/ N 8 _FF3, e@l

G&ROH Tt OCF3 it 32, 80% 3G
- FF2, 71%

OCF3  BrCH,CO.EL,
2
l:(lj’g QI;OAC HO\(:;C v@ NaH, THF, reflux

FF3, 74%

/\OJ\/OOC \(]KJ NaOH

FF4, 75%

? | OCF,
O .
o'~ \(:C“\[S]/@
(]

32, 80%

>OCF3
O
MO
\ /
FF2

7-Methoxy-3-[5-(4-trifluoromethoxy-phenyl)-thiophen-2-yimethyl]
-2,3,4,5-tetrahydro-1H-benzo[dlazepine

Cpd FF2 was prepared according to the same procedure as for ¢pd
EE2. Cpd FF2 was obtained (0.24 g, 71%) as a solid: "H NMR {300 MHz,
CDCls) 87.51(d, J=8.8Hz, 2H), 7.16 (m, 2 H}), 7.05(d, J= 3.6 Hz, 1 H),
6.92 (d, J=3.6 Hz, 1 H),6.81 (s, 1 H), 6.56 (m, 2 H), 3.79{s, 2 H), 3.70(s, 3
H), 2.83 (m, 4 H), 2.63 (m, 4 H); MS (ES) m/z: 434 {M+H").




FF2
7- Met hoxy-3-[5-(4-trifl uoromethoxy-phenyl)-thi ophen-2-

wQbemetibmBl. -2, 3,4, 5-tetrahydro-1 H benzo[ dj aze@i/ns20Cpeb6772

FF2 was prepared according to e sanme procedure as
for cpd EE2. Cpd FF2 was obtained (0.24 g, 71 % as a
solid: 1 HNW (300 vz, CDCI3) 8 7.51 (d, J = 8.8
Hz, 2 H, 7.16 (m 2 H, 7.05 (d, J =3.6 Hz, 1 H,
6.92 (d, J =3.6 Hz, 1 H, 6.81 (s, 1 H, 6.56 (m 2
H, 3.79 (s, 2 H, 370 (s, 3 H, 2.83 (m 4 H, 2.63
(m 4 H; M (ES) rn/z: 434. ( MtH+). V&gOO?/l 1432,
PCT/ US2007/ 0667 #0 6 OCF3 S

3-[5-(4-Trifluoro Xy- whifophen- 2-yl net hyl | -
2,3,4,5 -tetrahydr ben2b[/j azepi n-7-ol Cpd FF3
was prepared according to FFRe sane procedure as for

cpd EE3 3al TﬁFﬁrmap Ghibheh2- ﬂmeﬁm,daﬁi whi te
f oam (30 tetr%‘?drog%b az7e-p5117 6d, .8 Hz,
2 H, 713dJ— 05(dJ —36
Hz, ]C;H) FFa\mpdapajje&atzccgdm toﬂh ang ;g@cgduraja&ftgcgd

553, Gogbraasopfingdzg 749 %\%Mﬁ%ﬂf R o

MHECD J}o:%ﬂaS (dL —(aﬂaT-u fo H) TOID (AN = 8.1 Hz, 2 g705id J
et hoxy- phenyl) n-2-y vl - tetra

-B)Gdrln, 1L H}- B.874d] d}=a758¢1|m-17|'|ylﬁo&@/}d al:=et3»3:H3c1 ), 8504m, 2

i Bcuis 2 L 2o T, B PR el Rk VRIEST b2 428 s

g, 75% as pale oil: 1H NWR (300 Mz, CDCI3) S 7.51

(d, J =8.8 Hz, 2 H), 7.11(d,J:80H2 2'H, 7.04
(d, J =3.6 G, 1 H, 6.91 (d, @rtz, 1 H, 6.78
(d, J = 376t ~61 (d 7 Hz, 1 H, 6.54
(dd, J = 8.2, 2.7 1 M~¢ « 2 H, 4.17 (q, J
= 7.1 Hz), 3.77 (s Nef (m 4 H, 2.62 (m 4

H, 1. 1(t J = 7.1 He) FAdB (ES) i z:

3-[5-(4-Triflucromethoxy-phenyl)-thiophen-2-yimethyl]-2,3,4 5-tetra
-hydro-1H-benzo|dlazepin-7-yloxy}-acetic acid gthyl ester

r*-n
r-—s

Cpd FF4 was prepared according to the same procedure as for cpd
EE4. Cpd FF4 was obtained (0.15 g, 75%) as pale oil: '"H NMR (300 MHz,
CDCly) §7.51(d, J=8.8Hz,2H),7.11 (d, J=8.0Hz,2H),7.04 (d, J=3.6
Hz, 1 H), 6.91 (d, J=8.2Hz, 1H),6.78 (d, J=3.6 Hz, 1 H), 661 (d, J=2.7
Hz, 1 H), 6.54 (dd, J=8.2,2.7 Hz, 1 H), 4.50 (s, 2 H}, 4.17{q, J=7.1 Hz),
3.77 (s, 2 H), 2.81 (m, 4 H), 2.62 (m, 4 H), 1.21 {t, J= 7.1 Hz); MS (ES) m/z:

492 (M+H").
8]
OCF.
SaRcQ VS
\ / '

cpd 32

{3-{5-(4-Trifluoromethoxy-phenyl)-thiophen-2-ylmethyl}-2,3,4,5
-tetrahydro-1H-benzo[djazepin-7-yloxy}-acetic acid .

Cpd 32 was prepared according to the same procedure as fof{:pd 31.
Cpd 32 was obtained (0.08 g, 80%) as a white solid: 'H NMR {300 MHz,
DMSO-ds) 8§ 7.74 (d, J=7.7 Hz, 2 H), 7.39{m, 3 H), 6.98 {d, J= 2.7 Hz, 1



492 (MtH+). 0 -0OCF3 N $ ° -CC cpd 32
{3-[5-(4-Trifluoronethoxy-phenyl)-thi ophen-2-yl net hyl ]

W0 2003121432 -t etrahydro-1 PCT/US2007/066772
H benzo[ d] azepi n- 7-yl oxy}-acig;l3 acid. Cpd 32 was
prepared according to the sa Zrocedure as for cpd
31. Cpd 32 was obtained (0.08 g, 80% as a white
solid: "H NWR (300 MHz, DVMsO-d6) 5 7.74 (d, J = 7.7
Hz, 2 H, 739 (m 3 H, 6.98 (d, J =2.7 H, 1 WO
2007/ 121432 PCT/ U82007/ 066772 137 H), 6.91 (d; J =

}_S H, 6.49 (d, J =8.1 Hz, 1

Ho sawwgs 1 tizm 667 (Ss1H). B9 @l 77 8 Ha 1Y) 4084s,
2 ¥ S, P, R77Ye 4 AT 2G0T 0, GBS P2 7619).
{3-[5-(2,4-D chl oro-phenyl)-fu ran-2-yl netyl]-
2,3,4,5-tetrahydro-1 H dj in-7-yl - ti
acid The t11he compound BEETISEE accor di g t o Sehere.
GG Schene GG @l | X(CHO C |ONaBH(OAc)3 &b C

HOAc, CH2Gi 2, r,u\/O/ , A8 HBr / HOAC,
H(r) C Br CHMIGRTEt reflex C

Cl

Compound 33: {3-[5-(2,4-Dichloro-phenyl)-furan-2-yimethyi]-
2,3,4,5-tetrahydro-1H-benzo[ djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme GG.

Scheme GG
' cl
Cl Ci - _0O
BH(OAC)s, N o
Gz * O, _cHo N@ 3 m
» HOAe, CHoCly, T.t. \ &
sssssmirrerreseeer—————
GG1 GG2, 88%
HBIHOAG, BrCH,CO,Et, NaH
100 oc m THF, reflux
\ / -
GG3, 100%
O NaQOH, ag MeOH
Cl '
\ &
GG4, 54%

/Ok/ Cl
\/

Cpd 33, 70%



G&3, 100% 0 CI NaCH, ag MeOH r.t. | C GA, 54% 0
Cl HONO t d Cpd 33, 70% WD 2007/ 121432
weEOI/WsBD7/ 066772 138 ~ CI C A; CINN Cl  GECT/US2007/066772

3-[5-(2,4-Dich Ioro-phenyl)-f% an- 2- yl methyl ]-7-m
ethoxy-2,3, 4,5 -tetrahydro-1 ﬁ-benzo[dj azepine To a
m xture of cpd &b (0.17 g, 0.96 mmol),
5- (2, 4-di chl orophenyl ) - furan-2-carbal dehyde (0. 20 g,
0.83 mml ), CH2CI2 (15 m-) and HOAc (0.05 nmL, O.87
nmmol ) at room tenperature was added Na(QAc) 3BH (0. 30
g, 1.37 mmol). After the mxture was stirred

Cl NaHCOB8 and

overnight, it was pasjfied with aquedy
extracted with CHC he \argam, c racts were dried
(MySH) and concentr TheXcriidelpr oduct was

purified by colum chronat apfly t®l gi ve cpd G& _
(0.29 g, 88%: -'H NWR (300 : CDCIS) 57.69 (d, J =
8.6 Hz, ZsHp,4-Diclbrotgheny!)-furéh- a-ylrlze)thylﬁ?-mﬁtho%m 314154)

6. 97 (d J = 3.4 -dtrahyidrbli H- !fenﬁd{d[aiep;dec 7.9 Hz,

6. 56

3. 69 g a rgm}drepfg:%d((g?b i@.bl'f o 0@ mo’&@-@ ﬁ,gqi‘éyggpﬁenyl)
fﬂi’réh-z“@a’maﬁxgﬁydé M:Eb)g, 083 mnfdl), AR 157 L) and HOAC (0.05
mL, 0.87 mmol) at room temperature was added Na{OAc)sBH 4(0.30 g, 1.37
mmol). After the mixture was stirred overnight, it was basified with aqueous
NaHCOQO; and extracted with CHCl,. The organic extracts were dried
(MgS0,4) and concentra-ted. The crude product was purified by column
chromatography to give cpd GG2 (0.29 g, 88%): 'H NMR (300 MHz, CDCls)
87.69(d, J=8.6Hz, 1H),7.35(d, J=2.1 Hz), 7.19n{m, 1H), 6.97{d, J=
3.4 Hz, 1H), 6.91 (d, J= 7.9 Hz, 1H), 6.56 (m, 2H), 6.26 (d, J= 3.4 Hz, 1H),
3.74 (s, 2H), 3.69 (s, 3H), 2.84 (m, 4H), 2.66 (m, 4H); MS {ES) m/z: 402, 404
(M+H™),

L e, I
\_/

Ci
GG3

3-{5-(2,4-Dichloro-phenyl}-furan-2-yimethyl}-2,3,4,5-tetrahydro
-1H-benzo[dlazepin-7-oi

A mixture of GG2 (0.28 g, 0.70 mmol), 48% HBr (0.80 mL, 7.07 mmol)
and n-BusNBr (30 mg, 0.09 mmol) in HOAc {0.8 mL) was heated at 100 °C
under Ny for 18 h. After cooled to room temperature, the reaction mixture
was treated with aqueous K.CQ; till pH 9. The precipitates were collected,
washed with water and dried to give cpd GG3 (0.27 g, 100%) as a beige
solid: 'H NMR (300 MHz, DMSO-8¢) 8 9.301s, 1H), 7.91 (d, J=88 Hz, 1 H),
7.77{d, J=2.1 Hz, 1 H), 7.60 (dd, J= 8.1, 2.2 Hz, 1 H), 7.20{d, J= 3.5 Hz,
1H),6.97(d, J=8.1 Hz, 1 H), 6.88 (d, J=3.1 Hz,1 H), 6.604d, /J=2.3 Hz,
1H), 6.56 (dd, J= 8.1, 2.3 Hz, 1H), 4.56 (s, 2 H), 3.10{m, 4 H), 2.94 (m, 4
H); MS (ES) m/z: 388, 390 (M+H").



Cl G&@B 3-[5-(2,4-D chloro-phenyl)-furan-2-yl nethyl]

2,3,4,5-tetrahydro -1 H benzo[d]azepin-7-ol A m xture
wWoRo0GEE2146D. 28 g, 0.70 nmol ), 48% HBr (0.80 nlL, PAT/0%2007/066772

mol ) and n-Bu4NBr (30 nyg, 088 mrol ) in HOAc (0.8 '

m-) was heated at 100 C undéPIN2 for 18 h. After _

cooled to roomtenperature, the reaction mxture was

treated with agueous K2CO3 till pH 9. The precipitates

were collected, washed with water and dried to give

cpd G (0.27 g, 100% as a beige solid: 1H NWMR (300

MHz, DMSO-S6) 5 9.30'(s, 1 H), 7.91 (d, J= 8.6 Hz, 1

H, 7.77(d, J =21H, 1H, 7.60 (dd, J = 8.1, 2.2
Hz, 1 H, 7.20 (dgJ = 3.5 Hz, | H, 6.97 (d, J = 8.1
Hz, 1 H), 6.88(d,u\030:3.1-|z,1 : (d, J =2.3
Hz, 1 H, 6.56Q4 L T2 4.56 (s, 2
H, 3.10 (rn, 4 H, 2. ] : ES) mz: 388,
390 (MrHF). WO 2007/121432.. BCT/ US200%1066772 139 0

ad ,,.,Gk,OCC G pf. -
{3- [ 5- ( A345-13. 4 Rickloge-pirswlfyran-gimetndka. db Sorahygros 4 5.
tetrahydro -1Poppaskdiszspey Avepihscsticacihainy! g¢tet i ¢ aci d

et hyl i
oL oG8 Bta RS (B fRG SYREEANE dhcddurk B 157 BB
Yo Bph&Ghhvasaibtaingd KEHY, 5396) dd-pale CIDGEINMR (B0OMKid,
J =86 Hz, |I H, 7.36Ad J =21 Hz, | m 7%4 (1
GDPk) 5 7669t (= 86 Eiza T Fyiz 36 (0f = Bz, 4H) 37248 11D,

N = 7 =,8. 0)
qorlq, I 24 Hy, 1h 6P O, B g e Hh G eplary® g1 tifde. 57
(4d19=(812, 2.7 HZ, . 11HWA.22 kY, J 3.371F Hzs 1 H}, 40 (8, &9),dM 94, J=

Thie ol 577 @ B, YBs\(a 1,268 m, 4 ! Rad REEY hir %3,

476 (M+H*).
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{3-{5-(2,4-Dichioro-phenyi}-furan-2-yimethyi}-2,3,4,5-tetrahydro
-1H-benzo[dlazepin-7-yloxy}-acetic acid

Gl

A mixture of cpd GG4 (50 mg, 0.10 mmol) in methanol (2 mL) was
treated with 1N agueous NaOH (0.30 mL, 0.30 mmol). After stirring for 1 h,
the mixture was concentrated to drybess. The residue was dissolved in H.0O
and acidified with 1N HCI. A brown solid was collected and dried to give ¢cpd
33 (32 mg, 70%): "H NMR (300 MHz, DMSO-ds) 5 7.83 (d, J= 8.9 Hz, 1 H),
7.72 (m, 1 H), 7.55 (m,1 H), 7.13 (d, J=3.0 Hz, 1 H), 7.03(d, J=89 Hz, 1
H), 6.72 (s, 1H), 6.63 (d, J=6.1 Hz), 4.60 (s, 2 H), 4.61 (s, 2 H), 3.32 45,
2H), 2.80 (m, 8 H); MS (ES) m/z: 446, 448 (M+H").



cpd 33 A (3-[5-(2,4_ D ichioro-phenyl)-f
uran- 2-yi net hyl }- 2, 3, ,4,5-tetrahydro -1
woRdenzapzl) azepi n- 7-yl oxy}-acetic acid A m xt UPET/08200Peh6772
GA (50 nmg, 0.10 mmol) in mathggo (2 M-) was
treated with 1 N agueous NaOH 30 ni, 030 nmmol ) .
After stirring for 1 h, the m xture was concentrated
to dryness. The residue was dissolved in H2O and
“acidified with 1 NHCI. A brown solid was coll ected
and dried to give cpd 33 (32 ng, 70%9: 1 H NWR (300
MHz, DMSO-d6) 8 7.83 (d,_J =8.9 Hz, 1 H, 7.72 (m |
H, 7.55 (m1 H, 7.13 @&ampleHdo 1z, 1 H), 7.03 ~d,

J=89H, 1 Hn 6.72 (s, 1 H, 6.63 (d, J =6.1
Hz), 4.60 (s, oA 2 H, # , 2.80 (m
8 H; M (ES) *T'ﬁ”ﬂ)v 48 '\ : 2007/ 121432
PCT/ US2007/ 066772 14 le WH7 0 f OCF3 HO-O ~~ N
Conmpound 34:

{ Sofnpouinti-3f {FB i ditustdmmstiyoxpivberylfuranRaimeathyfli hd ¢ hyietjahgdro
3, 4, 5-t et r ahydr ol H-banzaldiazapiv{7cexykgretic Zeig/| oxy} - aceti c
acid The title conmpound was made according to Schene
HH. Schene HH NaBH( QAc) 3, OCFF CO HOAc, CHzCO 2 3 S
Ni &b + 11 CHOP 10 HH1 HH2, 90% HBr/HOAc HO O ~ 3

Br CH2CO2Et, NaH THF, reflex 1013 C1 N C 10
The title compound was made according to Scheme HH.

Scheme HH
NaBH(OAG)s, OCF,
+ CHO ————— .,
) \ /
HH2, 90%
HBIHOAc HO BrCH;CO,Et, NaH
100 °C THF, refiux
\ / >
HH3, 83%
SaiCE VA
N/

HH4, 46%

)Ok,o Fs
HO mw«(_sf@ﬂc
)

Cpd 34, 69%

OCF
0 A
7
HH2

7-Methoxy-3-[5-{4-trifluoromethoxy-phenyl)-furan-2-yimethyi}-2,3,4,5-tetr
ahydro-1H-benzoldlazepine



HH3, 93% O ""OAOi 1 OCF~ NaOH ~N S, | -NCC 1/

HH4, 46% OF HOCNS Cpd 34, 69% OCCF3 OIli ~ O {
woRiD7/12081 hoxy-3-[5-(4-t riff uo PCT/US2007/066772
r omet hoxy- phenyl ) -furan- 2-yl yl]-2,3,4,5-tetr

ahydro-1 H benzo[ azepi ne WO 2007/ 121432

PCT/ US2007/ 066772 141 Cpd HH2 was prepared accordi ng
to the same procedure as for cpd GXR. Cpd HH2 was
obtained (0.30 g, 90% as a yellow solid: "H NWR (300
I\/HzCDCIS)8757(dJ 88Hz 2H) 713(d J:

8 2 Hz 2 6.91 (m
QE vgas-p@pggecﬁ@ccqum toghq ga(@ prgcgg!urega%@r cpd

Sf%z 39:5‘% f f?g Rs (Braifl 0,33 £ 009 st WhiloW Bl SH AR (300

E&lﬂﬁ{nme@ B 5D mwzpaemyvm‘(uc dr- 22)Hzved HY16.92(8, J
tetrahydro -1 H'benzo[ cazepin-7-ol A m xture of

P (0555 (MOZ 1D, Al Ja65aBmz (OG- F2 (5,2 O 3.69
(s, 3 H), 2.83 (m, 4 H), 2.66 (m, 4 H); MS (ES) m/z: 418 (M+H"),

HOL \Lr@ocsrs
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3-[5-(4-Trifluoromethoxy- phenyl)»furan-z yimethyi]-2,3,4, 5 -tetrahydro
-1 H-benzo[dlazepin-7-ol

A mixture of cpd HH2 (0.28 g, 0.70 mmol), 48% HBr (0.80mL, 7.07
mmol), n-BusNBr (30 mg, 0.09 mmol) and HOAc (0.8 mL) was heated at 100
°C under N, for 18 h, After cooled to room temperature, the reaction mixture
was treated with aqueous Kg'COS till pH 10 and extracted with EtOAc. The .
organic layer was dried (MgSQ,) and concentrated to provide cpd HH3 {C.26
g, 93%) as a brown solid: 'H NMR (300 MHz, DMSO-6¢) 5 9.04 (s, 1 H), 7.76
(d, J=8.2Hz, 2H),7398(d, J=76Hz 2H),683(s,1H),685({d,J=786
Hz, 1 H), 6.50 (5,1 H), 6.41 (m, 2 H), 3.71 (s, 2 H), 278 (m, 4 H), 253 (m, 4
H); MS (ES) m/z: 404 (M+H").

/\OJ'\,OO:D \(J/@*

HH4

{3-[5-(4-Trifluoromethoxy-phenyl}-furan-2-yimethyl]-2,3,4,5-tetrahydro
-1H-benzo[dlazepin-7-yloxy}-acetic acid ethyl ester

Cpd HH4 was prepared according to the same procedure as for cpd
X4. Cpd HH4 was obtained (55 mg, 46%) as light brown oil: 'H NMR (300
MMz, CDCl) 6 7.57 (d, J=8.7Hz, 2 H), 713 (d, J=8.4 Hz, 2 H), 6.91 (dd, J
= 8.3, 3.3Hz, 1 H), 6.62 (m, 1 H), 6.54 (m, 1 H}, 6.49 (d, J = 3.0 Hz, 1H),
6.21(d,J=3.0Hz, 1H),450(d,J=5.1 Hz, 2 H), 4.114{q, J=7.2 Hz, 2 H),
3.72 (s, 2 H), 2.83 {m, 4 H), 2.68 (m, 4 H); MS {ES) m/z: 490 {M+H").



mol ), n-Bu4NBr (30 ng, 0.09 mmol) and HOAc (0.8 m)
was heated at 100 C under N2 for 18 h, After cool ed
W 00070218 enper ature, the reaction m xture WaBCT/USZNEC6772
w th aqueous K2CO3 till pH 10 y»d extracted with
Et OAc. The . organic |ayer was dried (MgSO4) and
concentrated to provide cpd HH3 (0.26 g, 93% as a
brown solid: 1H NVR (300 MHz, DMSO-66) 8 9.04 (s, 1 .
H, 7.76 (d, J =82 Hz, 2 H, 7.39 (d, J =7.6 Hz, 2
H, 6.93 (s, 1 H, 6.8 (d, J =7.6 Hz, 1 H, 6.50
(s, 1 H, 6.41 (m 2 H, 3.71 (s, 2 H, 2.78 (m 4 H,
2 53 (m 4 H),; M5 (ES) mz: 404 (M+H+). LQIOCCF3
"'C711 HH#4 {3[5(@ Trif | uo '

r omet hoxy- phenyhb Uran-2;
5-tetrahyd ro ™1 HDb [ d]n id
acid ethyl ester Cpd H s/f)rep

ir ¢/d according to the

same procedure as for cpd H4 was obt ai ned

(55 ng, 469% as |ight brown 0|Ci 1H NMR (300 IVHz,

CDCl 3) &-B-@7Trifldorothethc®y-phétey))-fdradh2-yldhe 3123, 4,3-tstrabrydro

Hz 2 H, 6.91 (ddHﬁenze[@@pm@-{aowacmtd@cﬂ 6. 62 (m 1
, 6.54

( d, JCQG33(40WF1§ p}_%parrgzd acgérdy@ tq @e Sﬁme yq:q?&ure asifg r cpd 33.

éfélszr \(vgg g)tarnéd gﬁﬁs%?@g)as n?"n@ sgnngﬁ s ?P’i \Ar%ﬁa((ﬁbo“

Wg?/gl\ﬂ?o%ﬁ’e) BCTr8$2004/6066iz7 2 H)Y 24 1D(dDF= 6HAHZ 2 HY .08 {d,
9568z .8 Wit @&wpamﬁ)ﬁm A BFRAR AY B47 (s,
P PEB R A8 5 2 ) ISOE HHER D Y M oY) iz

#BD(Mati’ e as for cpd 33. Cpd 34 was obtained (27 ng,

69% as a light brown solid: 1 H NWVR (300 Mz,

DVSO-S6) S 7.78 (d, J = 6.1 Hz, 2 H, 7.41 (d, J

Hz, 2 H, 7.00 (d, J = &@nmenl H, 6.98 (d, J

Hz,1H),669(s H),Ggglm 1H), 6.47 (s, 1
6

, 4.62 , 2 .84 3. 4 , 2.68
\ /

Compound 35: {3-[5-(4-Chloro-phenyl}-furan-2-yimethyi}-2,3.4,5-tetrahydro-
1H-benzo|dlazepin-7-yloxy}-acetic acid

6.1
3.0

The title compound was made according to Scheme 1.



0OCl HO v NiO/ Conpound 35:

{3-[5-(4-Chl oro-phenyl)-1uran-2-ylnethyl }-2,3,4,5-tetr
wabgodnar3d H benzo[ o azepi n-7-yl oxy}-acetic acPdr/URm®07/066772

title conpound was nade accor dig ?g to Schenme 1. WO

2007/ 121432 PCT/ US2007/ 066772 = 143 Scherre 1 C

NaBH(OAc)3, CI &b p HOAc, CH2Cl2 'O N 111 112, 65%

HBr/ HOAc CI Br CH2CO2Bt, 100 C HO CN _,, O NaH, THF,

reflex 113,633% OCI \ NONa(c)H i/ 114,53% O C

HOOI1~:kNo~[.10de3595%CI O NOCit 112

7- Met hoxy- 3-[ 5- (4-chl oro%ﬁ % % a ran-2-yl net hyl ]
-2, 3,4;5-tetrahydro -1 dJazepl ne Cpd 112 was

prepar egyaccording to ndBeicraRe pro%edure as f(i]/@rcg
X2. HOAc, CHCl, - m ,
G2zb o] N—_©O
o %‘m ~r

1 12, 65%
HBr/:iOAc BrCH,CO,EL,
100°C m NaH, THF, reflux

\ / -
I3, 63%

/\oJK,Om \(_f@ NaOH

{14, 53%

)Ok,o d
HO ml\i\(f))g
\

Cpd 35, 95%

Cl
O s
AW
li2

7-Methoxy-3-[6-(4-chloropheny-furan-2-yimethyl]-2,3,4,5-tetrahydro
-1H-benzo[djazepine

Cpd 12 was prepared according to the same procedufe as for cpd X2.
Cpd 112 was obtained (0.26 g, 65%) as a brown oil: 'H NMR {300 MHz,
CDCl3) §7.59(d, J= 8,9.Hz, 2H),7.35(d, J=89Hz 2H), 7.02{d, J=9.1
Hz, 1 H), 6.67 (m, 1 H), 6.58 {m, 1 H), 6.29{d, J=2.1 Hz, 1 H), 3.81+s, 2 H),
3.78 (s, 3 H), 2.93 (m, 4 H), 2.75 {m, 4 H); MS {ES) m/z: 366, 368 (M+H").

Ci

3-[5-(4-Chiorophenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro
-1H-benzo|djazepin-7-ol



Cpd 112 was obtained (0.26 g, 65% as a brown oil: 1H
NVR (300 MHz, CDCI3) 5 7.59 (d, J =8.9 Hz, 2 H,
wo2@5/1¢d32J = 8.9 Hz, 2 H), 7.02 (d, J = 9.1 P&1/Us200/066772
6.67 (m 1 H, 6.58 (m 1 H, 8,29 (d, J =21H, 1
H, 3.81is, 2 H, 3.78 (s, % H, 2.93 (m 4 H, 2.75
{m 4 H; M5 (ES) mz: 366, 368 (M+H{). ~ ~ C1 N ~I
il 113 3-[5-(4-Chiorophenyl)-furan-2-yl nethyl]
2,3,4,5-tetrahydro -1H benzo[c azepin-7-0i WO
2007/ 121432 PCT/ US2007/ 066772 144 A mixture of 112
(0.25 g, 0.68 mml), 48% HBr (0.80 7.07 I an
- B ANBHiX6 O 2 (0,255 v ool 48ke Hay (B8 mi Gely oD
: ' fit 0
HEh el 16 (o, TSI B PN 8 Y vels e 89 °C
rden NavaeonighK 2368 canttdtooomntestpdratunasthe seaetinemidxdurg

i Fateivii fuensriaCOTae0 X GBS S ties Bitideed and dried
(gﬂwcs,n:i%%s.eﬁa@gﬁ?%&{%l&ggﬂg)ﬁy et HXFaabd w;w@rg%@&e.h Thio

Ive®a brown so as second batch of the
Qirl gl solutionevas tonegsdratadandapsritied by selunyo cherggtography to

dhie By sph O & R0sf o G070} 12 drodfi e o
T ghgHod ol o5t Ersonys eprony s 1da 0.
188 H352 H) 3B84((M-the) 9.0HZI 1 H\i6.90 (d,N £ 641 Hz, 1 H), 6.57 (m, 3
a3t L AT TR G Bt A b 2 Ta e A s
es)

fh/zCR94 1386 wasHPy epared according to the sane
procedure as for cpd X4. Cpd 114 was obtai ned (96 ny,

53 % as pale oil: 1H NVR (300 MHz, CDCI3) S

0 al
SRRCON S
\_/
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{3-[5-(4-Chlorophenyl)-furan-2-yimethyl]-2,3,4,5-tetrahydro-1H
-benzo[d]azepin-7-yloxy}-acetic acid ethyl ester

Cpd {14 was prepared according to the same procedure as for cpd X4.
Cpd {14 was obtained (96 mg, 53 %) as pale oil. 'H NMR (300 MHz, CDCl3) &
7.49(d, J=8.4 Hz, 2 H), 7.24 (d, J=8.4 Hz, 2 H), 6.91 (d, J= 8.0 Hz, 1 H),
6.61 (d, J=2.4 Hz, 1 H), 6,50 (dd, J=8.0, 2.5 Hz, 1 H), 6.49(d, J= 2.4 Hz,
1 H), 6.21 (s, 1 H), 4.50 (s, 2 H), 4.20 (q, J= 7.1 Hz), 3.70 (s, 2 H), 2.82 (m,
4 H), 2.64 (m, 4 H); MS (ES) m/z: 440, 442 (M+H"). -

O

Cl
O
35 L7

{3-[5-(4-Chloro-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-1H
-benzo{dlazepin-7-yloxy}-acetic acid

Cpd 35 was prepared according to the same procedure as for<pd 33.
Cpd 35 was obtained (70 mg, 95 %) as a light yellow solid: "H NMR {400
MHz, DMSO-8¢) 8 7.74 {d, J= 8.5 Hz, 2 H}, 7.514{d, J=8.5 Hz, 2 H), 7.06 {4,



7.49 (d, J =8.4Hz, 2 H, 7.24 (d, J = 8.4 Hz, 2 H),

6.91 (d, J = 8.0 Hz, 1 H), 661(d J=2.4H, 1H,
we2H018ded; J = 8.0, 2.5 Hz, .49 (d, J =PCTASHRTING66772

1 H, 6.21 (s, 1 H, 450(5,1%5 , 4.20 (q, J =7.1

Hz), 3.70 (s, 2 H), 2.82 (m 2.64 (m 4 H: M

(ES) nmlz: 440, 442 (MrH+). O C HOOD N O 35
{3-[5-(4-Chl oro-phenyl)-furan-2-ylnethyl]-2,3,4,5-tetr
ahydro-1 H -benzo[d]azepin-7-yloxy}-acetic acid Cpd
35 was prepared according to the sane procedure as
forEcpd 3 obt ai ned

3. C@? was rr%l 95 9% as. a
‘VF*'@?{? Hie 11w 7s@R (d1:V/ 1 218 NER! H)40635 (f-& ( )Dﬁ/ﬁ@(ﬁﬁﬁ i), 4.61

Ak ééﬂ(%% 5049 T3P %3“%%?%%%6%% PARAYY

7.02 (d, J = 2.8 Hz, 6.75 (s, 1 H),

666(m2H),461 (s, 421(bs 2 H, 3.00
(m 8 H; M5 (ES) mz: ﬁﬂlﬁ&:&,m MrH+) . Exanple JJ O
F3 HOfI'"ON ccd 10 Con'pound 36:
{3-[3-Met hyl - -t@f
thyl]- 2,3, 4, 3‘1 etrah
- benzo[ d3azepi n- 7- yl oX g
conmpound was made accor di ng to &C erres JJ1 & JJ2.
Scheme JJ1 13) HBr / HOAc,.100 C ~O\ NaOH, Boc20 HO

6: msthmtmlrs (@- t{eﬂuompqathyf-pheqyl}tfuranpasﬂgle@z&
J J la, 52%?2 5@4 $¢grar¢p@d@e@zo{d}azepm 7-yloxy}-acetic acid

The title compound was made according to Schemes JJ1 & JJ2.

Scheme JJ1

1) HBr/HOAC,100 °C

_0 23 NaOH, Boe,O HO BrCH,COLES,
; NaH, THF, r.t.

Oi:\m-; iPrOH, .t NBoc
G2b JJ1a, 52%
JOK,O TFA, CH,Cl,
EtO .t

0
N-Boc t £107 PO
— | NH TFA

Q,
JJ1b, 100% JJ1c, 100%

HO

JJ1a

7-Hydroxy-1,2,4,5-tetrahydro-benzo[ dlazepine-3-carboxylic
acid tert-butyl ester

A mixture of G2b (0.26 g, 1.47 mmol), 48% HBr (1.7 mL, 15 mmol)
and n-BusNBr (50 mg, 0.16 mmol) in HOAc (1.7 mL) was heated at 100 °C
under N, overnight, After cooled to room temperature, the reaction mixture
was treated with solid NaOH to pH 9-10. To the resulting mixture was added



EtOA'-"ONBoc r.t. ,Etfl~r NHTFA 1CCld~ JJ1 b,
100% JJic, 100% HO O NBoc JJla

wQ@20dydeaszy- 1, 2, 4, 5-t etrahydro- benzo[ d] azepi ne- BE/ER1OX 66772
lic acid tert-butyl ester A r?éture of &b (0.26 g,
1.47 mol ), 48% HBr (1.7 ni, 1§ mol ) and n- Bu4NBr
(50 ng, 0.16 mmmol ) in HOAc (1.7 m-) was heated at 100
C under N2 overnight. After cooled to room
tenperature, the reaction mxture was treated with
solid NaOH to pH 9-10. To the resulting m xture vvas
added WD 2007/ 121432 PCT/ US2007/ 066772 146 H20 (
e, (5i r8b), iswpeapanol & mi),, folleved g @i-spubil dtcabtmrgﬂte (0 B9,

SRR e blfute i Aufe BPisbm It iRePai BBt and then

extracet et ELdAdt TAS orddrec @k’@@ﬂb@ve‘rétdbacéﬁtrmd%nd the
concentrat ed and the residue purified

dimpetighby RYlUI gireaato@rampay agga{e#pd éﬁ %€$ agvhite

%9'5?@?250 g Bt ST ot opCBiERor e dhie T

Sd)mém 4.82 ( ESFDH)WSE@MYH)ZQ?Bﬁn 4M7MB(ES)rExz0286
NBoc I~ JJ1 b 7-Ethoxycarbonyi net hoxy- 1,

@Wf@ﬁ}ahydro benzo[ d] azepi ne-3-¢  arboxyl i ¢ aC|d t ent

butyl ester Cpd JJ1 b was prepared according to the

same procedure as for cpd

Jk,o |

JJ1b
7-Ethoxycarbonylimethoxy-1,2,4,5-tetrahydro-benzo|dlazepine-3-c
arboxylic acid feri-butyl ester

Cpd JJ1b was prepared according to the same procedure as for cpd
EE4. Cpd JJ1b was obtained (0.26 g, 100%) as pale oil: 'H NMR (300 MHz,
CDCls) 8 6.95 (d, J=8.9 Hz, 1 H), 6.65 (d, J=2.0 Hz, 1 H), 6.56 (m, 1 H),
6.50 (dd, J=8.0, 2.5 Hz, 1 H), 4.52 (s, 2 H), 4.19 (q, J=7.1 Hz, 2 H), 3.47
(m, 4 H), 2.76 (m, 4 H), 1.23 (1, J= 7.1 Hz, 3 H); MS {ES) m/z: 372 (M+Na).

0
A o
EtO mNH, TFA

Jic

[3-(2,2,2-Trifluoro-acetyl)-2,3,4,5-tetrahydro-1 H-benzo[ djazepin-7-yloxy]
-acetic acid ethyl ester trifluoroacetate

A mixture of cpd JJ1b{0.26 g, 0.76 mmol) and TFA (1.0 mL, 1.3
mmol) in.CHCIz (1 mL) was stirred at room temperature under N for 1 h.
The reaction mixture was concentrated and the resulting residue was
washed with Etz0, concentrated to give cpd JJ1¢ (0.17 g, 100% crude yield).
"H NMR (300 MHz, CDCls) 8 6.99 (m, 1 H), 6.62 (m, 2 H), 6.56 {m, 1 H),
5.56 (bs, 1 H), 4.61 (s, 2 H), 4.19 (m, 2 H), 3.18 {(m, 4 H), 3.04{m, 4 H), 1.19
(m, 3H); MS (ES) m/z: 250 {(M+H").



EE4. Cpd JJ1b was obtained (0.26 g, 100% as pale oil:

1H NWVR (300 MHz, CDC13) S 6.95 (d, J =8.9 Hz, 1 H,
wW@2@3/18d32J) = 2.0 Hz, 1 H), 6.56 (m 1 H), 6.BOr/{8207/066772

= 8.0, 2.5 Hz, 1 H, 4.52 (s, 2-H, 4.19 (q, J =7.1

He, 2 H. 3.47 (m 4 H, 2.78%m 4 H, 1.23 (t, J =

7.1 Hz, 3 H; M5 (ES) mz: 372 ~M+tNa). O EtQAl--O NH

Il , TFA 1-45 JJiC

[3-(2,2,2-Trifluoro-acetyl)-2,3,4,5-tetrahydro-1

H benzo[ dazepi n-7-yl oxy] -acetic acid ethyl ester

trifluoroacetate A m xture of cpd JJ1 b (0.26 g, 0.76

nmmol) and TFA (1.0 nL, 1.3 mol) in.CH2CI 2 (1 nmL) was

stirred at roomtenperature under N2 for 1 h. The

reaction m xture was concentrated and the resulting

resi due was washed wit[EdHeiie Jd@ncentrated to give

cpd JJ 1 c (0.17 g, 1009 ude.yield). 1H NVR (300

MHz, CEPCI 3) 5 6.99 (m F@‘%ﬁa’@?‘%‘?ﬂ m 2 H), 6.567

H, A& 56 (ds, 0L th,crg. BN 414004

3.1 m 4 HNZ. 04 (m™ZH, " I°IT9 (m 3H); (ES)

m z: 1250 (M+H}) NWO 2007/ 121432 PCT/ US2007/066772 147

ScheftPH32 CF3’ Pd(PPh3) 4, Dionne CF3 Br ()2 @CRCH3

ag. Na2CO3, 100 C H3C02C O B(OH)2 JJ2, 70% LAH, THE

CFgﬂMq.Q@ r.t F3 0 C CH2Cl %‘ngz—,lgt_o JJ4, . 85%~J
09c '

90% Na BH( O%;:) 3 CH,Cl, OHC_O

— > HOT N ) —

JJ4, 85%
JJ3, 90%

Jdte, NaBH{OAC),,

2 CF,
HOACc, CH,Cly, 1.1, EEOJJ\,O\E:(DN jf))@r
g v

JJB, 45 %

Q CF,
mo g
i ‘\O/

Cpd 386, 88%

CF3
H,CO.C._O
\ 4
JJ2
3-Methyl-5-(4-triflucromethyl-phenyl)-furan-2-carboxylic acid methyl ester
Cpd JJ2 was prepared using a similar procedure as for cpd Gia. Cpd
JJ2 was obtained (1.17 g, 70%) as a white solid: 'H NMR (300 MHz, CDCl,)
§7.78(d, J=8.2Hz, 2 H), 7.58d, J=8.2 Hz, 2 H), 6.654s, 1 H), 3.861s, 3
H), 2.34 (s, 3 H); MS (ES) m/z: 285 (M+H").



HOAc, CH2CI 2, r.t. EtOO"CN E JJ5, 45 %0 CF3 NaOH
HOO ~cI C Nz* Cpd 36, 88% CF3 H3CO2C O\ JJ2
W@20stiimB2 5- (4-tri fl uor onet hyl - phenyl ) - f ur an- 2PCHUBZIRYD66772
ic acid nmethyl ester Cpd JJZ%S prepared using a
simlar procedure as for cpd a. Cpd JJ2 was
obtained (1.17 g, 7099 as a white solid: 1H NM (300
MHz, CDC13) 8 7.78 (d, J =8.2 Hz, 2 H), 7.58 (d, J =
8.2 Hz, 2 H, 6.65 (s, 1 H), 3.86 ~s, 3 H), 2.34 (s,
3 H; M5 (ES) mz: 285 (MtH ). WD 2007/121432.
PCT/ US2007/ 066772 148 CFA O Ho JJ3 [3-Methyl -
5-(4-trifl uoronethyl - phenyl) &n- 2-yl ) - met hanol To
a solution of cpd JJ2 (1.1d @ 11 mol ) in THE (25
m.) at 0 C under N2H@asadgled™Li AIH4 (1.0 M 2.7 nlL).
After stirring for 1 h, e m xture was quenched with
aqueous NH4CI solution and thgh extracted with EtOAc.
The organi ¢ phase was dried (MJSO4) and concentr at ed
to provi BeMethi- ﬂ-ﬂc&tnﬂ(.lﬁrcﬂﬁet!gyl p@ény%«fm a-winétbasadl i d: 1
H NVR_ (300 MHz,
7. 53 @2 sphutiog. of gpg Ju% (|1|)17 g 453'* (fngD '%TH&{leﬁsm@w at9°cC

JAder N.0%a€ Sdads BaH, VoW 7). Afér §Mifdlidr 1 h, fledmixture
was quenched with aqueous NH,CI solution and then extracted with EtOAc.
The organic phase was dried (MgSQ4) and concentrated to provide cpd JJ3
(0.95 g, 91%) as a white solid: *H NMR (300 MHz, CDClz) 5 7:65 (d, J= 8.3
Hz, 2 H), 7.53 (d, J= 8.3 Hz, 2 H), 6.54 (s, 1 H), 4.58 (s, 2 H), 2.04 (s, 3 H);
MS (ES) m/z: 239 (M-OH).

CF;

OHC__ O
\_/

JJ3
3-Methyl-5-(4-trifluoromethyl-phenyl)-furan-2-carbaldehyde

A mixture of cpd JJ3 (0.13 g, 0.51 mmol) and MnO; {0.87 g, 10.0
mmol) in CHzClz (16 mL) was stirred at room temperature overnight. MnOz
was removed by filtering the mixture through Celite. The filtrate was
concentrated and purified by column chromatography to give cpd JJ40.11g,
85%) as a white solid. '"H NMR (300 MHz, CDCl3) §9.761s, 1 H), 7.82{d, J
=8.2Hz, 2 H),7.62(d, J=8.2Hz 2 H),6.72 (s, 1 H), 2.38(s, 3 H).

O

EtOJ\/OmN

JJ5

{3-[3-Methyl-5-(4-trifluoromethyl-phenyl)-furan-2-ylmethyl}-2,3,4 5-tetrahydro-1H
-benzo| dlazepin-7-yloxy}-acetic acid -ethyl .ester

Cpd JJ5 was prepared according to the same procedure as for cpd
X2. Cpd JJ5 was obtained (40 mg, 45%) as a brown oil: 'H NMR {300 MHz,
CDCl) 87.71(d, J=8.2Hz,2H), 7.61{d, J=8.2Hz, 2H),700{d, J=8.2



OHC ~ \ ~ JJ3 3-Methyl
-5-(4-trifluoronethyl-phenyl)-furan-2-carbal dehyde A
woreooraee3nf cpd JJ3 (0.13 g, 0.51 mmol) and MhBRT/{82087066772

g, 10.0 nmmol) in CHRCI 2 (16 nl,), was stirred at room
tenperature overnight. M02 wa$ renoved by filtering

the m xture through Celite. The filtrate was

concentrated and purified by colum chronatography to
give cpd JJ4 <0.11 g, 85% as a white solid. "H NWR
(300 MHz, CDC13) 5 9.76 Is, 1 H), 7.82 {d, J= 8.2 Hz,

2 H, 7.62 (d, J =8.2 Hz, 2 @ 6.72 (s, 1 }—% 2.38
tig), 637 Hfd, O 28 Hzp1-H),-6\¢3-(dgl, V= 8.8, 24111gz,11 H)98:80 (s, 1 H),

- hyl t&iqgfyl _
SRR PR AR LT Rl P 580Yes. 2.1, 2,94 (. 4 ), 275 (m
4ben209 @3y, B {t7 W DAz, &l MSAEB) nek a8 BdeErr). Cpd
JJ5 was prepared according to the sane procedure as

forcpd X2. Cpd JJ5 was obtained (40 ng, 45% as a
brown oil: ' H NWg<300 Mz, CDCI3) 6 7.71 (d, J =

8.2 Hz, 2 H), 7.6;[1Qi59] =.821-1z, 2 (d, J =
8.2 WD 2007/ 121782 BCT 0074966 19 Hz), 6.71
(d, J =2.6 Hz, 1 H, & d, . 2.7 Hz, 1 H),

6.60 (s, 1 H, 4.59 (a,

(s, cpabh, 4027 (g, I = 7.1 He,
EI?bgs@%&/@wéﬁﬁﬁﬁo{i&%@% ﬁ’éﬁ 3

= 2
Reth e
488 (MrH+). 0 CF3 d

{3-] %i&@%a.ég(épatreﬂ iaf:b@z@iﬁrﬁgbl:&ilhb danid prodeduteiag forkepd 31.
methyl ]-2,3,4,5-tetrahyd- 1 . o
Cpebovas ablaier (25, mex b8 asta tiohidrawnseligs' HAMR (300
i t f
BB BIOSS 8rib f P = B rEEB R T L 83 g2 HiPTiog
14 gy, &HQ?WR/(:@Q HAVHzH), M e )J 68172, 836 HE, 1H); 468(s, 2
, 2 H), .75§d,\]=8.2 HZ,ZI-Q, 7.00 . -
H), 38.75 (s, 2 H), 2.82 (m, 4 H), 2.64 (m, 4 H), 2.05 (s, 3 H}; MS (ES) m/z:
460 (M+H").

Example KK _
Q o CFs
5Oy
\_/
Compound 37: 1-{3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyl}-

2,3,4,5-tetrahydro-1H-benzo| djazepin-7-yloxy}-cyclopropanecarboxylic acid

The title compound was made according to Scheme KK.



(m I H, 6.69 (d, J =2.5H, 1 H, 6.60 (dd, J =

8.2, 2.6 Hz, 1 H), 4.58 (s, 2 H), 3.75 (s, 2 H, 2.82
w@eqo7A2H32 2.64 (m 4 H), 2.05 (s, 3 H; M (BXT/ODS207/066772

460 (MtH+). Examlie KK OP CF3_. HOO~N S v V j

Conpound 37: 150
1-{3-[5-(4-Trifluoromethyl - phenyl)-thi ophen-2-yl net hyl
] 2,3,4,5-tetrahydro-1 H benzof

d} azepi n- 7-yl oxy} - cycl opr opanecar boxylic acid The
title conpound was nmade according to Schene KK. WO
2007/ 121432 PCT/ US2007/ 066772 150 Schene KK O 05-sr
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3-{3-[5-(4-Triflucromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro
-1H-benzo|[djazepin-7-yloxy}-dihydro-furan-2-one

A mixture of 3-bromo-dihydro-furan-2-one (0.62 mL, 6.45 mmol), cpd
G2d (1.0 g, 2.48 mmol) and potassium carbonate {1.49 g, 9.33 mmol) in 2-
butan-one (25 mL) was heated at reflux for 6 h. After removing solvents, the
residue was partitioned between H,O and EtOAc and the aqueous layer was
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i ophen-2-ylnethyl]-2,3,4,5-tetrahydro -1 H benzo(cf
azepi n-7-yl oxy) - di hydro-furanjﬁjone A m xture of
3- br ono-di hydr o-furan-2-one (0.62 nL, 66.45 mmol), cpd
&d (1.0 g, 2.48 mml) and potassi um carbonate (1.49
g, 9.33 mmol) in 2- butan-one (25 nlL) was heated at
reflux for 6 h. After renoving solvents, the residue
was partitioned between H20 and Et OAc and t he aqueous
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4-Hydroxy-2-{3-{5 (4-tnféuoromethyi phenyl)-thiophen-2-yimethyl}-2,3,4,5
-tetrahydro-1 H-benzo dlazepin-7-yloxy}-butyric acid methyi ester

To a solution of cpd KK1 (0.35 g, 0.72 mmol) in MeOH (7.2 mL) at
room temperature was added NaOMe (0.5 M in MeOH, 1.44 mL, 7.2 mmol).
The resulting mixture was stirred at room temperature for 30 min and
quenched with aqueous NH,CI. The mixture was extracted with EtOAc. The
organic extracts were dried (MgSO,) and concentrated. The crude product
was purified by column chromatography to give cpd KK2 {0.25 g, 66%) as
oil: '"H NMR (300 MHz, CDCl3) § 7.60 (d, J= 8.3 Hz, 2 H), 7.53 (d, J=8.3
Hz, 2 H),7.16 (d, J=3.6 Hz, 1 H), 6.90 (d, J=8.2 Hz, 1 H), 6.83{m, 1 H),
6.61(s, J=2.6Hz, 1H),6.52(dd, J=8.2,2.7 Hz, 1 H), 477 (t, J=6.2 Hz, 1
H), 3.79 (m, 4 H), 3.69 (s, 3 H), 2.82 (m, 4 H), 263 {m, 4 H), 2.11{m, 1 H),
1.63 (m, 1 H); MS (ES) m/z: 520 (M+H").
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4-Methanesulfonyloxy-2-{3-[6-(4-triflucromethyl-phenyl)-thiophen-2-yimethyl]
-2,3,4,5-tetrahydro- 1 H-benzol dlazepin-7-yloxy}-butyric acid methyl-ester

To a solution of cpd KK2 {0.23 g, 0.44 mmol), methanesulfonyl
chioride (38 ul., 0.49 mmol) in CHCl, (13 mlL) at room temperature was



-tetrahydro-1 H benzo[ d] azepi n-7-yl oxy}-butyric acid
nmet hyl ester To a solution of cpd KK1 (0.35 g, 0.72
wOor@i2i462 MeOH (7.2 L) at roomterrperature WBST/H8eT066772
NaOve (0.5 Min MeQH, 144rTL 2 mol). The
resul ting m xture was stlrred5<§( roomtenperature for
30 mn and quenched with agqueous NH4CI. The m xture
was extracted with EtOAc. The organic extracts were
dried (MgS™4) and concentrated. The crude product was
purified by col um chromat ography to give cpd KK2
(0.25 g, '66% as oil: 1 HNW (300 MHz, CDCl3) 8
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and the resulting mxture was stirred for .1t was
(Madt’).t i oned bet ween H20 and CH2Cl 2 and the aqueous

| ayer was extracted with CH2Cl 2. The conbi ned organic
| ayers were dried (MgJSO4) and concentrated. The crude
product was purificed by colum chronategraphy to give
cpd KK3 (0.18 o e oil: : (300 MHz,
cbal 3) 8 7.60 THC A= N ’53 (d, J = 8.3
Hz, 2 H, 7.17 (m 2 : 90 =8.2 Hz, 1 H,
6.83 (m 1 H), 6.61 (s, J =K8%6 Hz, H), 6.52 (yid, J
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(m 4 H) ;be&059912Qr.rj;’r7—90)H)-g:yciopropanecarboxytic acid methyl ester

To a solution of cpd KK3 (0.18 g, 0.30 mmol) in THF (10 mL) at 0 °C
under Ng was added #BuOK (1 M in THF, 0.30 mL) in a dropwise fashion.
The resulting mixture was stirred at 0 °C for 1 h, acidified with 1N HCI tili pH
4 and extracted with EtOAc. The combined organic layers were dried
(MgSQ4) and concentrated. The crude product was purified by column
chromatography to give cpd KK4 (62 mg, 55%) as pale oil. 'H NMR {300
MHz, CDCls) $7.70 (d, J=8.4 Hz, 2 H), 7.62 (d, J=8.4 Hz,2H), 7.27 (m, 2
H), 6.99 (d, J=7.8 Hz, 1 H), 6.65 (m, 2 H), 3.89 (s, 2 H), 3.74 (s, 3 H), 2.91
(m, 4 H), 2.73 (m, 4 H), 1.61 (m, 2 H), 1.32 (m, 2 H); MS (ES) m/z: 502

(M+H),
2 CF,
HOJKOmN\Cf@/
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cpd 37

1 -{3-{5-(4-TrifluoromethyE-phenyI)-thiophen~2-ytmethyl}—2,3,4,5-t9trahydro
-1H-benzo|[djazepin-7-yloxy}-cyclopropanecarboxylic acid




2.82 (m 4H, 2263 (m 4H, 211 (m 1H, 1.63 (m

1 H; MS(ES) nmz: 520 (MtH+). O o F3 -( -- C HgCO N
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1-(3-[5-(4-Trifluoronethyl - phqggl) t hi ophen- 2-yl et hyl
1-2,3,4,5-tetrahydro-1 H

-benzo[CJazepln 7-yl oxy) - cyclopropanecarboxyllc acid

net hyl ester To a solution of cpd KK3 (0.18 g, 0.30
‘mol) in THE (10 rnL) at 0 C under N2 was added

t-BuOX (1 Min THF, 0.30 nL) inadropvvisefashion

The resultlng m xture was stirred at
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M z&axm—fz)sz PCT/ US2007/ 066772 153 A mixture of cpd
KK4 (38 ng, 0.76 nmmol) and 1 N NaOH (4.6 nmL) in MOCH
(1 n) was stirred at roomtenperature overtg.ht. The

m xture was concentrat eijarﬁ @ Lnesidue treated with
tartaric acid to pH 3 an extracted wth EtOAc. The

organi c | ayer vva drl%j\/wiﬁm) and neeptrated. The

Compound 38: 1-{3-[5-(4-Trifluoromethyl-phenyl)-furan-2-yimethyl}-
2,3,4,5-tetrahydro-1H-benzo| dlazepin-7-yloxy}-cyclopropanecarboxylic acid

The title compound was made according to Schemes LL1 & LL2.
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resi due was purified by colum chromatography to give
cpd 37 (12 ny, 33% as beige solid. 1H NWVR (300 MHz,
woOMBM8BI26 7.79 (d, J = 7.9 Hz, 2 H), 7.68 (BCTAIS2007/066772
7.9 Hz, 2 H, 7.48 (m 1 H), 6536 (m 2 H, 6.56 (m 2
H, 3.78 (bs, 2 H, 2.75 (m 37H), 2.56 (m 4 H),
1.41 (m 2 H, 1.12 (m 2 H; M5 fES) mz: 488
(MtH+) . Exanple LL U CF3 HOO | \~NO \ Compound 38:
1-{3-{5-(4-Trifluoronethyl-phenyl)-furan-2-yl methyl]-
2,3,4,5-tetrahydro-1
H benzo(d] azepi n- 7-yl oxy}-cycl opr opanecar boxylic acid
The title conpound was nade according to Schenes LL1 &
LL2. Scheme LL1 O p 6gpBr 0 NaOVW MOH HU- K2CG8,

MEK cc, Nt3oc N '\-J $dic J ,54% O 0 t. BuGk O
\ MsC ;~, O (~C THF m&%ﬁ =t.3N H3CC3 NBoC
OH op OMs  LL2, 62 % LLS~ 10 D 1) TFA CH2Cl 2, r.t.
0 HCGB, H20 H3C: NH HaCO O G, N130C 2) Na 10

7-(2-Oxo-tetrahydro-furan-3-yioxy}-1,2,4,5-tetrahydro
-benzoldlazepine-3-carboxylic acid tert-butyl ester

Cpd LL1 was prepared according to the same procedure as for cpd
KK1. Cpd LL1 was obtained (0.65 g, 54%) as a white solid: '"H NMR (300 -
MHz, CDCl;) 8 7.06 (d, J=8.0 Hz, 1 H), 6.82 (m, 2 H), 4.93{t, J=7.7 Hz, 1
H), 4.53 (m, 1 H), 4.36 (m, 1 H), 3.55 (m, 4 H), 2.87 (m, 4 H), 2.73 {m, 1 H),
2.49 (m, 1 H), 1.50 (s, 8 H); MS (ES) m/z: 370 (M+Na). '

(o)
o
Hacobf mNBOC
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7-{3-Hydroxy-1-methoxycarbonyl-propoxy)-1,2,4,5-tetrahydro
-benzo[djazepine-3-carboxylic acid tert-butyl ester

Cpd LL2 was prepared according to the same procedure as for cpd
KK2. Cpd LL2 was obtained (0.74 g, 62%): 'H NMR (300 MHz, CDCls) &
7.01(d, J=8.3Hz, 1 H),6.71 (d, J=2.5Hz, 1 H), 6.63{dd, /J=8.3, 25 Hz,
1H),4.87 (1, J=6.1Hz, 1 H), 3.89 (t, J=6.1 Hz, 2 H), 3.78 (5, 3 H), 3.54{m,
4 H), 2.85 (m, 4 H), 2.21 (g, J = 5.9 Hz, 2 H), 1.504s, 9 H); MS{ES) m/z: 402
(M+Na). '

O
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7-(3-Methanesulfonyloxy-1-methoxycarbonyl-propoxy)-1,2,4,5
-tetrahydro-benzo[dlazepine-3-carboxylicacid fert-butyl ester

Cpd LL3 was prepared according to the same procedure as for cpd
KK3. Cpd LL3 was obtained {0.86 g, 100%) as colorless oil: 'H NMR<{300
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WO 207/131492 oxy) - 1, 2,4,5-tetrahydro PCT/US2007/066772
- benzo[ d] azepi ne- 3- car boxylic aa.gl d tent butyl ester
Cpd LL1 was prepared according ™o the sanme procedure
as for cpd KK1. Cpd LL1 was obtained (0.65 g, 54% as
a white solid: 1H NWR (300 MHz, CDCI3) 5 7.06 (d, J =
8.0 Hz, I H, 6.82 (m 2 H), 4.93 ~t, J =7.7 Hz, 1
H, 4.53 (m 1 H, 436 (m 1H, 3.55(m 4 H, 2.87
&Dm 4 }—%: 2.73 ém 1 (Ha)\@ 2.49 %m 1 @ 1.50 (s, 9
Hz, @DCEEP 5493 (G76=@R Ko 1 H), BrHIC! MBo’.7 Idp 1 H, 6.63 (dd,
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Jar 3 Beie] el R VR B 2 o IS A

S%Be(fm Cpe) L 2.2048S3 PI)GSDBBE% aqqprzotamgnt@ H)he.5998E9 H); MS
ocedure asfor cpd . Cpd LL2 was obtained (0.74
858)612% (MwNaésoowm CcDCI3) 8 7.01 (d, J = 8.3
Hz, 1 H, 6.71 (d, J = 2.5 Hz, 1 H), 6.63 (dd, J =
8.3, 25 Hz, 1 H, 4.87 (t, J= 6.1 Hz, 1 H, 3.89 (t,
61Hz 2 H, 3.78 (@, 3 H, 3.54.m 4 H, 2.85

J=
(m4 ’221(q’rt§% ~), 1.50 ~s, 9 H); M5
(ES) mz: 402 O @o 1NSBoc OMs LL3
7-(3-- Met hanesul f onyl oxy- 1- Oyy'‘car bonyl - propoxy) - 1,
2,4,5 LL4
7-{1-Methoxycarbonyl-cyclopropoxy)-1,2,4,5-tetrahydro-benzo{dlazepine

' -3-carboxylic acid tert-butyl ester

Cpd LL4 was prepared according to the same procedure és for cpd |
KK4. Cpd LL4 was obtained (0.49 g, 71%) as a white solid: '"H NMR (300
MHz, CDCl3) 6 7.05 (d, J=8.0Hz, 1 H), 6.80(m, 2 H),4.93 (t, /=78 Hz, 1
H), 4.53 (m, 1 H), 4.36 (g, J= 7.7 Hz, 2 H), 3.54 (m, 4 H), 2.86 {(m, 4 H), 2.71
{m, 1 H), 2.46 (m, 1 H), 1.50 (s, 9 H); MS (ES) m/z: 384 (M+Na).
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1+(2,3,4,5-Tetrahydro-1H-benzoldjazepin-7-yloxy)-cyclopropane-
carboxylic acid methyl ester

A mixture of cpd LL4 (0.50 g, 1.38 mmol) and TFA (0.5 mL) in CHxCl,
{5 mL) was stirred at room temperature for 30 min. After the mixture was
concen-trated, the residue was treated with aqueous NaHCOQO; and extracted
with EtOAc. The organic layer was dried (MgSQ0,) and concentrated to
dryness to give cpd LL5 (0.36 g, 100%) as a pale solid: 'H NMR {300 MHz,
CDCI3) 87.05(d, J=8.0Hz, 1 H),6.80(m,2H),4.93(1, J=7.8Hz, 1 H),
453(m,1H),4.36(q, J=7.7 Hz, 2 H), 3.54 (m, 4 H), 2.86 (m, 4 H), 2.71
(m, 1 H), 2.46 (m, 1 H); MS (ES) m/z: 262 (M+H").



-t et rahydr o- benzo[ d] azepi ne- 3- car boxyl i caci d

tert-butyl ester Cpd LL3 was prepared according to the
waeawe/1prezedure as for cpd KK3. Cpd LL3 was OPCHURHA7/066772

(0.86 g, 100% as colorless oi1I5: 1 H NVR X300 WO

2007/ 121432 PCT/ US2007/ 066772 ?55 MHz, CDCl13) 5 8

7.03 (d, J =83 Hz, 1 H, 6.71 (d, J =2.7 Hz, 1 H),

6.63 (dd, J =18.3, 2.7 Hz, 1 H, 481 (m 1 H, 4.47
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7- ( 1- Met hoxycar bonyl - Qﬂﬁ'ﬁ (5-%?) 1 , 5-t et rahydro-
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1H),453(m1H) 4.36 (q, :77Hi-|-6§*3%l) 3.54

4H, 186 (m 4H, 2.71 H, 2.46 (m 1

H)\baOill 50 S’ﬁ (ES) {M*Na) O
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H benzo[ d] azepi n=7- xy = ycI opr opane- carboxylic

acid nmethyl ester Aydugxigyse of cpd LL4 (0.50 g, 1.38
nmol ) and TFA (0.5 rrL) in CH2C12 (5 nlL) was stirred
at roomtenperature for 30 mn. After the m xture was
concen-trated, the residue was treated w th aqueous
NaHCO3 and extracte d wth EtOAc. The organic |ayer

was dried (I\/gSC4) q)conc ntrated t CF4
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1~{3—{5-(4—Trifluoromethyl-phenyi)-furan-.?-yimethyl] 2.3,4,5-tetrahydro-1H :
-benzofdjazepin-7-yloxy}-cyclopropanecarboxylic acid methyl ester

Cpd LL6 was prepared according to the same procedure as for cpd
X2. Cpd MM1 was obtained (25 mg, 68%) as a light brown solid: '"H NMR
(300 MHz, CDClI3) 6 7.75 (d, J=8.2 Hz, 2 H), 7.62 (d, J= 8.2 Hz, 2 H), 6.98
(d, J=7.9Hz, 1H),6.71 (d, J=3.3Hz, 1H),6.64(m,2H),633(d, J=3.3
Hz), 3.83 (s, 2 H), 3.73 (s, 3 H), 2.92 (m, 4 H), 2.75 (m, 4 H), 1.60 (m, 2 H),
1.31 (m, 2 H); MS (ES) m/z: 486 (M+H").

1-{3-{5-(4-Trifluoromethyl-phenyh)-furan-2-yimethyl]-2,3,4,5-tetrahydro- 1 H
-benzofdlazepin-7-yloxy}-cyclopropanecarboxylic acid

A mixture of cpd MM1 {20 mg, 0.04 mmol) and 3N NaOH (0.15 mL) in
MeOH (0.5 mL) was stirred at room temperature overnight. After the mixture
was concentrated, the residue was dissolved in H2O and washed with
EtOAc. The aqueous layer was acidified with dilute tartaric acid till pH 3 and
a brown solid was collected to give cpd 38 (15 mg, 79%): 'H NMR (400



dryness to give cpd LL5 (0.36 g, 100% as a pale

solid: 1H NMR (300 MHz, CDCI3) 5 7.05 (d, J = 8.0 Hz,
wa2dy;128380 (m 2 H), 4.93 (t, J = 7.8 Hz, 1 HCT/US2088066772

(m 1 H, 4.36 (q, J= 7.7 Hz, 437H), 3.54 (m 4 H),

2.86 (m 4 H, 2270 (m I H, 2.46 (m 1 H; M (ES)

mz: 262 (M-H+). WO 2007/ 121432 PCT/ US2007/ 066772 156

Schene LL2 CF3 NaBH(OAc)3, P LL5 + OHC O HQOAc, CH2Cl 2
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Compound 3% 1-{3-[2-(4-Trifluoromethyl-phenyl)-thiazol-5-ylmethyi]-
2,3,4,5-tetrahydro-1 H-benzo[d]-azepin-7-yloxy}-cyclopropanecarboxylic acid

The title compound was made according to Scheme NN.
Scheme MM
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1-{3-[2-(4- Trifluoromethyl-phenyl)-thiazol-5-ylmethyl}-2,3,4,5-tetrahydro-1 H-benzo[ d
J-azepin-7-yloxy}-cyclopropanecarboxylic acid methyl ester

Cpd MM1 was prepared according to the same procedure as for-cpd
X2. Cpd MM1 was obtained (0.10 g, 53%) as a light brown sofid: 'H NMR
(300 MHz, CDCl5) § 8.06 (d, J= 7.7 Hz, 2 H), 7.71 {m, 3 H), 6.99d, J = 8.2



cpd 38 1-{3-[5-(4-Trifluoronethyl-phenyl)-furan-2-yl
methyl]-2, 3,4,5-tetrahydro-1 H

WO b@naoi4at azepi n- 7- yl oxy} - cycl opr opanecar boxyl PCT/a81007/#66772
m xture of cpd MML (20 ng, imol) and 3N NaCH
(0.15 m) in MOH (0.5 n) vva rred at room
tenperature overnight. After the m xture was
concentrated, the residue was dissolved in H20 and
washed with EtOAc. The aqueous | ayer was acidified
with dilute tartaric acid till pH 3 and a brown solid
was-col l ected to give cpd 38 79% : 1H NWVR (400
Vo, 2007 6167 4822 PUTBIS8A802 D68 TS, S50 mas(mm Y1 6m, 4

%iiﬁéaw%ﬂx&a%%”ﬁzﬁ* Héﬁs ESe/sob it 2

all—|)
6.65.(d, J ; 2.6 Hz, H)y, 6.59 (dd, :82,25Hz
1 H, 6.49 (d, J:33Hz,1H) 379(3 2 H, 2.82
H, 2.63(m 4H, 1.47 (m 2 H, 1.19 (m 2
(ES) mz: A72 (MrH+). Exanple NN(c CF3 HO1
d 39:

n .

2- (4 Tmﬁ)?g (Pheny! 3 | 5=yl met hyl ]
4, 5-tetrahydro- ej\iﬁ

o] cl

it

[ dJ-azepi n-7-yl oxy}-cy Mpanecar boxylic acid
| e conpound was nadepd@8ording to Scheme NN.
erreM\/IS\CF NaBHOASOCO/CFS +

ft'ﬁ%ﬂ@" -Rgegyh- h*a?@" Syyimetiyl] W 5 MM@MHO
CFS HO) L e"ljenzejd] %@@f@gylog@%yclopropanecarboxyhc acid

A mixture of cpd MM1 (86 mg, 0.17 mmol), NaOH {3N, 0.50 mL)},
MeQOH (0.5 mL) and THF (0.5 mL) was stirred at room temperature

5#

overnight. The mixture was concentrated, the residue dissolved in Hx0 and
washed with Et,0. The aqueous layer was treated with tartaric acid to pH 3
and a pale solid was collected by filtration to give cpd 39 (66 mg, 80%): 'H
NMR (400 MHz, CDCl3) 8 8.02 (d, J=8.2 Hz, 2 H), 7.74 (d, J=8.2 Hz, 2 H},
6.92 (d, J=8.9 Hz, 1 H), 6.75 (m, 2 H), 4.21 (s, 2 H), 2.91 (m, 4 H), 2.84 (m,
4 H), 1.59 (m, 2 H), 1.25 (m, 2 H); MS {ES) m/z: 489 {M+H").

N

Example OO
l

0
HO~~_ 0
10@;
Z “CF,4

Compound 40: [3-(4"- Trifluoromethyl-biphenyl-4-yimethyl)-
2,3.4,5-tetrahydro-1H-benzo[dlazepin-7-yloxyl-acetic acid

The iitle compound was made according to Scheme QO.



OOF3 H3CO NS CON MU
1-{3-[2-(4-Trifluoronethyl -phenyl)-thiazol -5-yl nmet hyl |
W0 2003/121432 t et r ahydro-1 H benzo[d PCT/US2007/066772
] - azepi n-7-yl oxy}-cycl opr opane gi%rboxyl ic acid methyl
ester Cpd MML was prepared acclordi ng to the sane
procedure as for cpd X2. Cpd MML was obtai ned (0.10
g, 53% as a light brown solid: 1H NVR (300 MHz,
CDCl 3) 5806(d J=7.7Hz, 2 H, 7.71 (m 3H)
6.99 (d, J 8.2 WD 2007/ 121432 PCT/ US2007/ 066772 158
I—|z,1|—|),667(m2|—|) 3.92 (s, 2 H, 3.74 (s, 3 H,
2.89 (m ‘4 H), 2.71 (m S9chefe Q063 (m 2 H, 1.32 (m

2, H: M5 (ES) miz: 502 (MR- O gﬁs HO Qg ~1 cpd,

18.3-{2- (4F# or onet M#CGBheny | I

-25Efetr ro-1 HhD}z)xaﬁ: 1003‘/’0) Y "@@C’A c}3BH

- - benZo[ #9%azepi n- ?Qh‘bxy)-cyc [opr opanecar boxﬂ"Pc aci d

A mixture of cpd ML (86 ng, 0.17 mrQE) RacoH . (3N,

050 m), I\/EC]—I(OSMHQr@%qI THE (0.5 rrL) was stirred
atyre ovRIAQi gRte Tho t was

conc @ *

W th t2 The S reswg%% g"qﬁﬁ&k frea s th

acid to pHOB)?_?&I%d b,_e SO|Id was collectgg It\%o/
filtration to give cpd§9(66 ng, 80% : 1HRI °

(40T

I\/HzCD@B)SSOZ(dJ 8.2 Hz, 2H) 7.74 (d, J

8.2 Hz, M2 = 1H), 6.75 (m 2

,@Qlé 1.59

(m 8 H1702‘5(m 2

Exanpl e 00 HC& O - cc,
NaOH
THF-MeOH

O

Cpd 40, 100% CF

3
“C -
CHO

001
4'-Trifluoromethyi-biphenyi-4-carbaldehyde

Cpd OO1 (688 mg, 79%) was prepared according to a similar
procedure as for cpd G1a: 'H NMR (300 MHz, CDCls) & 10.09 (s, 1 H), 7.99
(d, J=8.3Hz, 2H),7.76 (d, J=83Hz,2H),7.74 (5, 4 H).

3-(4"-Trifluoromethyl-biphenyl-4-yimethyl)-2,3,4,5-tetrahydro-1 H-benzo| djazepin-7-ol
Cpd OO3 (62%) was prepared according to a simitar procedure as for
cpd G2d: "H NMR (300 MHz, DMSO) § 9.03(s, 1 H), 7.89(d, J=8.2 Hz, 2



Conmpound 40:
[3-(4"-Trifluoronethyl -bi phenyl -4-ylrnethyl) -
wWQ2®74283% et r ahydro-1 H benzo[ dJazepi n- 7- y| oxyPEHUBL00T066772
acid The title conpound was %@ according to Schene.
00. WO 2007/121432 PCT/ US2007/'086772 1-59 Schene 00
Pd(PPh3)4 F3C .&b Br \ F3C OLB(OH)2 Na2CO3 HOAc, DG
( Dioxane, 100 G Na(QAc)3BH CHO CHO 001, 79% M0 HBr
(489% HOAc, 100 GHO 1~ i \ K2CO3 (at) work-up 002,
769% . CF3 003, 62%I1 CCF 3 00 EtO ~, Br Et00 NaH,
THF, 70C N a NaOH 0 004, 85% QCF3 THF- MeOH HO N Cpd
HﬁO),?ﬂSOQ%@E&SHZ’SQHhMGD]J 81Hz, 2H),746(d, J= 81H22

& dBE UUILHEHY B RS S 5 B2 f8)Y8%4-6.47 (dd, v =2.4,
8.0 Hz, 1 H), 3.64 (s, 2H), 2.74 (br5, 4 H), 2.66 (b1, 5, 4 H); MS (ES) miz:
398.1 (M+H").

0]

Ao
004 O CF,

[3-(4'-Trifluoromethyl-biphenyl-4-yimethyl)-2,3.4,5-tetrahydro-1 H-benzo[ dlazepin-
7-yloxy]-acetic acid ethy! ester

Cpd 004 (138 mg, 65%) was prepared according to a similar
procedure as for cpd G1b: 'H NMR (300 MHz, CDCls) 8 7.69 (s, 4 H), 7.56
(d, J=8.1 Hz, 2 H), 7.46 (d, J= 8.1 Hz, 2 H), 7.00 (d, J = 8.2 Hz, 1 H), 6.69
(d, J=2.6 Hz, 1 H), 6.60-6.64 (dd, J= 2.6, 8.1 Hz, 1 H), 4.58 (s, 2 H), 4.23-
4.30 (q, J=7.1 Hz, 2 H), 3.69 (s, 2 H), 2.89 (s, br, 4 H), 2.65 (s, br, 4 H),
1.27-1.32 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 484.0 (M+H").

J_o
Cpd 40 O CF,

[3-(4"-Trifluoromethyl-biphenyl-4-yimethyl)-2,3.4,5-tetrahydro- 1 H-benzo[ dlazepin-
7-yloxy]-acetic acid

Cpd 40 (125 mg, 100%) was prepared according to a similar
procedure as for cpd 7: 'H NMR (400 MHz, DMSO) & 7.93 {d,J=82Hz2
H), 7.81-7.85(m, 4 H), 7.66 (d, J=7.9 Hz, 2 H), 7.07 (d, J= 8.8 Hz, 1 H),
6.76 (d, J=2.4 Hz, 1 H}, 6.67-6.70 (dd, J=2.4,8.2 Hz, 1 H), 462 {s, 2 H),
4.25 (s, 2 H), 3.32 (s, br, 4 H), 3.05 (s, br, 4 H); MS {ES) m/z: 456.0 (M+H"),
454.0 (M-H").



Cpd 001 (688 ng, 79% was prepared according to a
simlar procedure as for cpd G1 a: 1H NVR (300 MHz,

w@por3214® 10. 09 Os, 1 H), 7.99 J = 8.3 HzpCRUKN0D7/066772
7.76 (d, J = 8.3 Hz, , 7%%1(3 4 H. HO ~N 003 CF
3

3-(4'-Trifluoronethyl-bi phenyl -4-ylnethyl)-2,3,4,5-tet
rahydro-1 H benzo[ djazepin-7-ol Cpd 003 (62% was
“prepared according to a simlar procedure as for cpd
&d: 1 HNWR (300 MHz, DMSO 5 9.03 (s, 1 H, 7.89 (d,
J = 8.2 Hz, 2 WD 2007/121432 PCT/ US2007/ 066772 160

H, 7.80 (d, J = 8.3 Hz,Exereple BP70 (d, J = 8.1 Hz, 2
H, 7.46 (d, J =081 Hz 2 H), 6.86 8.0 Hz, 1
H) 650(d J= , 6.44-%d% J =2.4,
8.0 Hz, 1 H),H®: . N,, H, 2.56

(br, s, 4 H;: I\/IS(ES) 8. 1 (M+H" o Eto -cc,

004 CF3

[ 3- ( dompbundf 4t UBRaFE Iy bmdtiypineny)-byridridinkagirtdihyil-2.8 2,5 35trdhydrot €
trahydro-1 H benzdlidpzeldptenin7-yiphvbsaplicagiet i ¢ aci d et hyl
ester Cpd 004 (138 ng, 65% was prepared according to
a simlar procedure as for cpd 01 b: "H NWR (300 MHz,
CDCf 3Yhé tuﬂe@%n(;ﬁ)unﬂl wis madetaccoeding t-S8hdmiézPP2 H) ,
7.46 (d, J = 8.1 2 H, 7.00 (d, J =8.2 Hz, 1 H,

.69 (d, J:26Hz 1 H, 6.60-6.64 (dd, J = 2.6,

.1

1H, 58(s 23@%'8@ - 4.30 (q, J =7.1

4.
H),369(s, br, 4H) 265(3

H, 1.27- 1 32 (E’d@’%)z 7. Hz‘“@% VB 65 bioxane
z. 484.0 KD 0 MN&EPs -cc 2

3 ﬁﬁff-l. £)° .@ et hy| Dibiaph eenc- 4- yI e 32*@04108 Ge
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-1 H-b ZHEolazepi-nm-—=
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PP1, 86%
HBr {48%)

FoC HOAG, DCE pe0 OFs
© KaCO
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|
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o CFs
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o
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Cpd 41, 70%
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PP1

4-Methyl-2-(4-trifluoromethyl-phenyl)-pyrimidine



7-yl oxy] -acetic acid Cpd 40 (125 ng, 100% was
prepared according to a simlar procedure as for cpd

W@ 200THRMBR (400 MHz, DMSO) 6 7.93 (d, J= 8.2 HeCT/BS20{)/066772
7.81-7.85 (m 4 H), 7.66 (d, \]1@7 9 Hz, 2 H), 7.07
(d, J =83 H, 1 H, 6.76 (d, :24Hz 1 H,
6.67-6.70 (dd, J = 2.4, 8.2 Hz, 1 H), 4.62 .(s, 2 H),
4.25 (s, 2 H, 3.32 (s, br, 4 H), 3.05 (s br, 4 H);
M5 (ES) mz: 456.0 (M+H'), 454.0 (MH"). WO
2007/ 121432 PCT/ US2007/ 066772 161 Exanple PP 0 CF3

HOO N_| ~Al
(3 [ 26Pa: AP (1 ng?&r@ﬁ%yhW%gma;e%?%%ﬂmgﬁoﬁrgaplmwpgure

tr
a¥ 1 chpan! NG 30d Mkiz CDCL) 5869, (8= 5.9 Hz. 1 H), 8.58
rmﬂarm:-mas H;aaesa(ci@drzds BgH:,@ By, RN8 (BR) = 530 e HP2.62
PPh3)4 F3C \ Na2CO3 §e02 D oxane H3C N CI F3C a
S 166) m/z: 28949 dM3-HD0 100 C ~Y J PP1, 86% 02b
F3 HBr (48% F3C \ HOAc, DCE MeO\ N K2COB (aq) .

N. CHO Na(OAc)3BH N ( . | N IL):c NI PP2, 64%
PP3, 43% CF3 00 , (F
| ’N\ CHO
| D
PP2

2-(4-Trifluoromethyl-phenyl)-pyrimidine-4-carbaidehyde

A mixture of cpd PP1 (428 mg, 1.798 mmol), Se0, {998 mg, 8.991
mmol), dioxane (5 mL) and water (0.16 mL) was stirred at 100 °C for 16 h.
After the mixture was cooled to room temperature, it was filtered to remove
solids and concentrated under vacuo. The residue was purified bycolumn
chromatography eluting with EtOAc/Hexane to give cpd PP2 (291 mg, 64%)
as a white solid: "H NMR (300 MHz, CDCl,) 8 10.15 (s, 1 H), 9.11 (d, J = 4.8
Hz, 1 H), 8.68 (d, J = 8.1 Hz, 2 H), 7.75-7.81 (m, 3 H).

PP3

7-Methoxy-3-[2-(4-trifluoromethyl-phenyl)-pyrimidin-4-yimethyi]-
2,3,4,5-tetrahydro-1 H-benzoldlazepine

Cpd PP3 (179 mg, 43%) was prepared according to a simiiar
procedufe as for cpd G2¢: 'H NMR (300 MHz, CDCl3) § 8.80(d, J = 5.0 Hz,
1 H), 8.56 (d, J= 8.2 Hz, 2 H), 7.73 (d, J = 8.3 Hz, 2 H), 7.574s, br, 1 H),
7.02(d, J=7.8 Hz, 1 H), 6.64-6.68 (m, 2 H), 3.86 (s, 2 H), 3.78 {5, 3 H), 2.93
(s, br, 4 H), 2.75 (s, br, 4H); MS (ES) m/z: 414.1 (M+H").



HO\ EtOIl_ EtO19 ON N NaH, THF, 70C ~/ PP4, 15%
PPS, 64% NaOH 0 CF3 THF-MeOH HO O cc, N -N Cpd 41,

wQ oMy 1E3®@ Hf CH3 PPl PCT/US2007/066772
4- Met hyl -2-(4-trifluoronethyl -P{%nyl )-pyrimdine WO
2007/.121432 PCT/ US2007/ 066772 2 Cpd PP1 (1.507 g,
86% was prepared according to simlar procedure as
for cpd Gl a: 1H NWR (300 MHz, CDCI3) S 8.69 = 5.0 Hz,
1H, 858 (d, J =8.2H, 2 H, 7.73 (d, J = 8.2 Hz,
2 H, 7.13 (d, J =5.0Hz, 1 H, 2.92 (s, 3 H; M
(ES) mz: 239.1 (MtH+). F3C N. CHO PP2 N
2-(4-Trifluoronethyl - phenyl )-pyrim Cks car bal dehyde
A nmixture of cpd P g, 1&;@5), Se2 X998
ng, 8.991 mol), di N ) dnd water (0.16 ml-)
was stirred at 100 Cfor~16 h. er the m xture was
cooled to roomtenperature, PPé was filtered to renove
%C{bl(ﬁﬁ'nﬁﬁkﬁ’roﬁw@ﬂﬁﬁgﬁﬂén?ﬁ)?gnﬁBﬁﬂ-yi%%%e Jhe- tét?a%yeééa MMBEnzoldlaz
purified by~col um r omaggglafhy efuting wth
Et OAc/ Hexane to give cpd PP2 (291 ng, 64% as a white
solid: 1H NWR (300 MHz, CDC3) 5 10.15 (s, 1 H, 9.11
(d, J Gpd4PB4 (EB md, 2@%) @aﬁ&rémﬁred a€c8fd1ng-ka a 2imllar

7. 75- (f E) l\/g
procedure as for cpd 2d: H NM (300 MHz CDCiS) & 8 82 (d, J=5.0 Hz,

1 H), 8.56 (d, J=8.2 Hz, 2 H), 7.73 (d, J=8.3Hz, 2 H), 7.62 (s, br, 1 H),
6.95 (d, J=7.8 Hz, 1 H), 6.58-6.61 (m, 2 H), 3.93 (s, br, 2 H), 2.94 (s, br, 4
H), 2.81 (s, br, 4 H); MS (ES) m/z: 400.0 (M+H"). '

{3-[2-(4-Trifluoromethyl-phenyl)-pyrimidin-4-ylmethyl}-2,3,4,5-tetrahydro- |
1H-benzo[dlazepin-7-yloxy}-acetic acid ethyl ester

Cpd PP5 (16 mg, 64%) was prepared according to a similar
procedure as for cpd G1b: 'H NMR (300 MHz, CDCls) & 8.85 (s, br, 1 H),
8.54 (d, J=8.1 Hz, 2 H), 7.73{d, J= 8.3 Hz, 2 H), 7.614s, br, 1 H), 7.03{d,
J=82Hz, 1H),6.72(d, J=25Hz, 1 H), 6.64-6.67 (m, 1 H), 459 (s, 2 H),
4.23-4.30 (q, J=7.1 Hz, 2 H), 3.92 (s, br, 2 H), 2.80-2.93 (br, 8 H), 1.29 (t, J
= 7.1 Hz, 3 H); MS (ES) m/z: 486.1 (M+H"). |

Cpd 41

{3-[2-(4-Trifluoromethyl-phenyl)-pyrimidin-4-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo[djazepin-7-yloxy}-acetic acid

Cpd 41 (10 mg, 70%) was prepared according to a similar procedure
as for cpd 7: 'H NMR (400 MHz, DMSO) § 8.94 {d, J= 5.0 Hz, 1 H), 8.58 {d,
J=8.3Hz 2H),7.90(d, J=85Hz, 2H), 765{d, J=5.1Hz, 1 H), 7.01.(d,



7- Met hoxy-3-(2-(4-t
rifluoronethyl-phenyl)-pyrimdin-4-ylnmethyl]-
‘WQ2®7426831 et rahydro-1 H benzo(dj azepi ne Cpd PPBCT/LIFH07/066772

ng,. 43% was prepared accord|% to a simlar

procedure as for cpd G2c ﬂ (300 MHz, CDC13) 5

8.80 fd, J 5.0 Hz, 1 H), 8.56 (d, J =8.2 Hz, 2 H),

7.73 (d, J =83 Hz, 2 H, 7.57 (s, br, 1 H), 7.02

(d, J:78Hz 1H) 664668(m2H), 86(32
,3783 2.93 (s, 4 H, 2.75 (s,

B 88300 H%e%?eﬁd“iéél@%“ HE%» ﬁvé'ia 6%%1@$§3226 8.2 Hz,
EDL0ds 2 H), HANRE"E WY BRIy o) WM 2 BIge I RIS

(rﬂﬁztﬁﬁumﬂ-i*mﬁpﬂﬁmdﬂed accordl ng to a simlar
procedure as for cpd &d: 1H NWMR (300 MHz, CDCI3) b

8.82 (d, J=5.0 Hz, 1 H), 8.56 (d, J =8.2H, 2H,
7.73 (d, J—83Hz 2 s, br, 1 H, 6.95

(d, J = 7.8 Hz, nga"? !QM 2 H, 3.93 (s, br,
2 H, 2. 94( .81 (s br s Vs (ES)

nz: 4000( “. Et c

(3-[2- (4-Tri fl uor omet -ph %j[
-2,3,4, -tetrahydro 1

S B e

procedure 3) 5

. 85 The tlbécoﬂnpﬂhnd v&as5t41a(1§ ac«l‘ordrﬁgio@éhe%e"ﬂlN 7.73
(d J 2 H, br, 1 H), 7.03 (d J =
82Hz,1H) 672(d J:25Hz 1H. 664 67 (m

I'H, 4.59 (s, 2 H.  gcheme NN

di n- 4-yl met hyl)

Pd(PPhy),
NasCO4
Cih_N_Cl FaC Dioxane \[
\[ I * O 100 °C
N B(OH), —
NN1, 50%
Pd(PPhy)s £,
BusSn—~ CFs 050, (cat)
Toluene THF-H,O | Ny
110°C /T Na£04 P
. N
0,
NN2. 61% NN3, 83%
Alb
DCE, HOAc
BT~ p
NN4, 35%

o) CF,
NaOH HO/L/O\CGN/TN\TQ/
N/

Cpd 42, 70%



4.23- 4.30 (q, J =7.1 Hz, 2 H, 3.92 (s, br, 2 H,
2.80-2.93 (br, 8 H, 129 (t, J 7.1 Hz, 3 H); M (ES)
W(mZ(E)7/141862;I. (MtH*). 0 CF3 HO-O ( ):~C N N\ iP®I/USmd7/066772

{3 [2-(4-Trifluoronethyl - phenyF’? pyri m di n-4-ylrnet hyl
)-2,3,4,5-tetrahydro- 1

H benzo[ dj azepi n-7-yl oxy}-acetic acid Cpd 41 (10 ny,
709 was prepared according to a simlar procedure as
for cpd 7: 1H NWR (400 MHz, DMSO) 6 8.94 (d, J=5.0
Hz, 1 H, 858 (d, J =8.3 Hz, 2 , 7.90 (d, J = 8.5
Hz, 2 H, 7655 (d, J = 5.1 ¢é—3?7.01,(d,v\0
2007/ 121432 PCT/ US20Qy(/ 06}@77 64 J 8.3 Hz, .1 H),

6.70 (d, J = 2.6 Hz, 1¥),¥6.60-6.62 (dd, J = 2.6, 8.2
Hz, 1 H),460(s 2 .88 (s, 2 H, 2.86 (s, br,
4 H, 26, mz: 458.1 (MeH*), 456.0

4 H); S)
(M H ). Examﬁ ChiRky e cyoReII- s e RYRREINConpound . 42:

b5t RIS b ERbaleduoaryaion SR |-
meteddiaead for Icﬁd@wdwmmgaammzaomsg) 88.970(s5¢ he)nre 60

NN Scheme NN Pd(PPh3) 4 OF8 Na2cD3 FC Gl -N- cl
(81 1 $)DBhbalsl S 82(Hz Ab0C 7R (AN BERHE, 2

CF
A N\J/O/
/\{N/

2-(4-Trifluoromethyl-phenyl)-6-vinyl-pyrazine
A mixture of cpd NN1 (106 mg, 0.411 mmol), Pd(PPha)s (47 mg,
0.041 mmol), tributylvinyltin {0.18 mL, 0.616 mmol) and toluene (2.0 mL) was
refluxed under N, for 18 h. The mixture was cooled and concentrated. Cpd
NN2 was obtained after column chromatography purification as clear oil {98
mg, 95%): '"H NMR (300 MHz, CDCl;) § 8.92 (s, 1 H), 8.58 (s, 1 H), 8.204(d,
J=8.1Hz 2H),7.78(d, J=8.2 Hz, 2 H), 6.87-6.97 (m, 1 H), 6.49-6.55 {m,
1 H), 5.70-5.74 (m, 1 H).
CF3
o”\{N\
N
6-(4-Trifluoromethyl-phenyl)-pyrazine-2-carbaldehyde
A mixture of NN2 (72 mg, 0.288 mmol), THF {2.5 mL), water (2.5 mL),
0s0; (2.5 wt%, 2 drops) and NalQ4 (123 mg, 0.576 mmol) was stirred at r.t.
for 18 h. The mixture was poured into aqueous NaHCO;, extracted with
CH.Cl,. The organic extracts were washed with water, brine, dried (NazSO,)
and concentrated. The residue was purified by column chromatography to
give NN3 (60 mg, 83%) as beige solid: 'H NMR (300 MHz, CDCl,) 8 10.25



NN1, 50% Pd(PPh3)4 -CF 3 CF 3 3 (s04(cat) Tol uene

THF-H20 110 oC Nal04 N NN2, 61% NN3, 83% Al b DCE,
woiedhe/101432 CF3  Na(OAc) 3BH-A N 140 NN4, 35% NeCa/as2007/066772

NaOH NaOH HO'L~-0 I~ _C(D N 1 d 42, 70% WO

2007/ 121432 PCT/ US2007/ 066772 65 CF3 CI NN P-

2-Chl oro-6-(4-tritluoronethyl-phenyl)-pyrazine Cpd

NN1 (522 ng, 50% was prepared according to a simlar

procedure as for cpd Gla.'H NVR (300 MHz, CDC13) 8

8.97 (s, 1 H, 860 (s, 1 H, 815 (d, J=8.2 Hz, 2

H, 7.78 éd, J 8.3 H, 2 H. nnll / CF3 ‘N

(8, (1475928 (o r ohibthyP (phkh) §.28 (¢i hy 8. bizagie 788 (d, J=8.2

m'%étﬁ)? of cpd NN1 (106 ng, 0.411 mmol), Pd(PPh3)4 (47

O
)\/O
CCN’*[:;

{3-{6-{4-Trifluoromethyi-phenyl}-pyrazin-2-yimethyl}-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-yloxy}-acetic acid ethyl ester

| CF,

Cpd NN4 (38 mg, 35%) was prepared according to a similar
procedure as for cpd G1b. 'H NMR (300 MHz, CDCls) 5 8.94 (s, 1 H), 8.81
(s, 1 H), 8.14 (d, J = 8.1 Hz, 2 H), 7.76 {d, J = 8.3 Hz, 2 H), 7.004d, J = 8.2
Hz, 1 H), 6.70 (d, J = 2.6 Hz, 1 H), 6.61-6.65 (dd, J = 2.7, 8.2 Hz, 1 H), 458
(s, 2 H), 4.23-4.30 (q, J = 7.1 hz, 2 H), 3.94 (s, 2 H), 2.91 (s, br, 4 H), 2.75
(s, br, 4 H), 1.27-1.32 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 486.1 (M+H").

US’U@

{3-[6-(4-Trifluoromethyl-phenyl)-pyrazin-2-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo|dlazepin-7-yloxyl}-acetic acid

Cpd 42 (21 mg, 70%) was prepared according o a similar procedure
as for cpd 7. 'H NMR (400 MHz, DMSO-de) 5 9.40{s, 1 H), 8.89 (s, 1 H),
8.43(d, J=7.6Hz,2H),7.95(d, J=84 Hz,2H),7.09(d, J=5.9 Hz, 1 H),
6.78 (s, 1 H), 6.68 (s, br, 1 H), 5.76 (s, 2 H), 4.621s, 2 H), 3.00 (br, 8 H); MS
(ES) m/z: 458.1 (M+H")

Example QQ

Compound 43: {3-[6-(4-Triflucromethyl-phenyl)-pyridin-2-yimethylj-
2,3,4,5-tetra-hydro-1H-benzo[ djazepin-7-yloxy}-acetic acid



0.041 mml ), tributylvinyltin (0.18 nL, 0.616 nmol)

and toluene (2.0 nL.) was refluxed under N2 for 18 h.
wab@7memBur e was cool ed and concentrated. Cpd POIMPS28%066772

obt ai ned after columm chr omat ﬁ/%r?aphy purification as

clear oil (98 ng, 95%: (300 MHz, CDC13) 5

8.92(s,1|—|),858(s,||—|),820~d J:81H22

H, 7.78 (d, J = 8.2 Hz, 2 H, 6.87-6.97 (m 1 H),
'6.49-6.55 (m 1 H, 5.70-5.74 (m 1 H. CF3 P-, N

6- (4-Trifl uoromet hyl - phenyl) - pyrazi ne- 2- car bal dehyde

A mxture of NN2 (72 ng, 0.288 mmpl), THE {2.5 nl),

water (2.5 rrL) s04 (2.5 wt% 2 drops) and NalO>4 (123

ng, _ The

m xt 8?@5\%{ po r\gga V‘%%o a?ige‘"g&%&kﬁ%?ﬁ% ?r{gcgt ed with

CH2Cl 2. The organic extracts were washed with water,

brine, dried (Na2SO4) and_conce érat ed. The residue

was purified by5col um chr§ raese By to give NN3 (60

ng, 83% as beige solid: '"H NWR (300 MHz, CDCI3) 6

10. 25 WD 2007/ 121432 PCT/ USZOO?/ 066772 166 (s, 1 H),

9.28 (s 1H) 916 (s 1H)) dlg,g,,eJ = 8. 2
H) , c
{3 Tr+f1 Ee hp y OHC
raer’Z yl met hyl -2345tetrahydro- 1 CF
H-benzo[dj azepi n-7-yl oxy}-acetic acid ethyl €81.é8%Cpd

NN4 (38 nm, 35% was pregﬁ%@@pqrtdl ng to a simlar
procedu&ts or cd Gl Q)N (300 VHz, CDd 3) 8
8.94 (s °8 14 ( E08.50

3

H),776(d 7.00{d, J = 8. HZN*‘!L
H),670(dJ IH),661665(dd
8.2 Hr, 4'?% (s ‘2 H, 423430(&1*@@0%:71
hz, 2 H) ,394}%5 H0291(S br, H, 2.75 (s,
br, 4 H), 1.2 g)%3t L Hg, VB (ES
I £.L. EtO
486. éo('\’tt"”&tb o Pk £ C& \Uﬁ
QQ2, 45%
CF,
NaOH *"OzchN "
— @
Cpd 43, 94%
i\
OHC™ N
CFs

6-(4-Trifluoromethyl-phenyl)-pyridine-2-carbaidehyde
Cpd QQ1 (0.78 g, 58%) was prepared according to the same
procedure as for cpd G1a: 'H NMR (300 MHz, CDCls) § 10.2 {s, 1H), 8.25
(d, J=8.2 Hz, 2 H), 8.02 (m, 3 H), 7.80 (d, J= 8.2 Hz, 2 H); MS {ES) m/z:
284 (M+Na).



"JLLON,:, -CCN N {3-[6-(4-Trifl uo
romet hyl - phenyl ) - pyrazi n-2-yl net hyl ] -2, 3, 4, 5-tetrahydr
W®@2001/1H4BENz0 d azepi n-7-yl oxy}-acetic aci d CpRCHRSI082066772
ng, 709% was prepared accordi n%%o a simlar procedure
as for cpd 7." H NVR (400 MHz, O-d6) S 9.404s, 1 H),
8.89,(s, 1 H, 843 (d, J =7.6 H, 2 H, 7.95 (d, J
=84 Hz, 2H, 7.09 ~d, J =59 H, 1H, 6.78 (s, 1
H, 6.68 (s, br, 1 H, 576 (s, 2 H, 4.-622 |Is, 2 H),
3.00 (br, 8 H; M5 (ES) mlz: 458.1 (MtH+) Exanple QQ
HO2C, . % . 100F3 ! _ ¢cN C Conpound 43:
{3-[6-(4-Trifl uor &eehy-Oppen ridin-2-ylrnethyl]-
- pi n-7-yl oxy) - acetic

oA A3 R S e e SO e
(HO 2B mixturerd cpahid 1 (Bro3Bg, 288 mmh8hoahy THAM CHRGhR, 14.8
i BoRoh s e S 2 b oriorth 8 b1 .
After the mixture was concentrated, the residue was treated with aqueous
NaHCOs; and extracted with. EtOAc. The organic layer was dried {MgSQa)
and concentrated to give cpd A1b (0.66 g, 100%) as oil: 'H NMR (300 MHz,
CDClg) 87.09(d, J=82Hz, 1 H),6.77 (d, J=25Hz, 1 H), 6.71 (dd, J=
8.2,2.6 Hz, 1 H),4.62(s,2 H), 430 (q, J=7.1 Hz, 2 H), 3.27 (m, 4 H), 3.16
(m, 4 H), 1.30 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 250 (M+H").

Et0,C._O A~
l P

{3-[6-(4-Trifluoromethyl-phenyl)-pyridin-2-yimethyl}-2,3,4,5-tetrahydro-1H
-benzo[dlazepin-7-yloxy}-acetic acid ethyi ester

Cpd QQ2 was prepared according to the same procedure as for cpd
X2. Cpd QQ2 was obtained (43 mg, 45%) as an oil: '"H NMR (300 MHz,
CDCls3) $8.13(d, J=8.1 Hz, 2 H), 7.81 {t, J=7.70 Hz, 1 H), 7.73{d, J= 8.1
Hz,2H),7.65(d, J=7.6Hz, 1 H),7.58(d, J=7.6 Hz, 1 H), 702 (d, J=8.2
Hz, 1 H), 6.72 (d, /=2.5 Hz, 1 H), 6.64 (dd, J=8.1,2.6 Hz, 1 H), 4.601s, 2
H), 4.28 (g, J=7.2 Hz, 2 H), 3.93 (s, 2 H), 2.94 (m, 4 H), 2.78 {m, 4 H), 2.09
(3 H), 1.30 (t, J= 7.2 Hz, 3 H); MS (ES) m/z: 485 (M+H").

HO,C._O CFs
SO
l -

{3-[6-(4-Trifluoromethyl-phenyl)-pyridin-2-yimethyl]-2,3,4,5-tetra-
hydro-1H-benzoldlazepin-7-yloxy}-acetic acid



QA + Alb J, NN QR, 45% HO2C-0 CF3 NaCH --- (, N
N Cpd 43, 94% OHC 9%N\-1i k~ CF3 6-(4-Trifl

waorsetdBy | - phenyl ) - pyri di rye- 2- car bal dehyde Cpdr/082007/066772
(0.78 g, 58% was prepared ac‘i%bd' ng to the sane
procedure as for cpd GL a: 11 NVR (300 MHz, - CDOl 3) 5
10.2 (s, 1 H, 825 (d, J =8.2 Hz, 2 H, 802 (m 3
H, 7.80 (d, J =8.2 H, 2 H,; M5 (ES) mz: 284
(MtNa) . WD 2007/ 121432 PCT/ US2007/ 066772 1,68 -
Et2C,,,OC NH (2,3,4,5-Tetrahydro-1 H
benzo dJazepln 7-yl oxy)-acetic acid ethyl ester
ni xt upBddk3 Was pherared @@cg@@ topt} @@amﬁ)mocgﬁyrqurppﬂo?

O e BBl o CHCHI o D i 1910 (00 v
DM’B@%; ateesd (d he= BﬂSHQUE Hl}@'s %r(ﬁﬂ@eld) WI &@{@Qﬂﬁehﬁi Hz, 1
and extracted wit ani c | ayer

lvths? 68u(%1(lﬂ)g§€§l9 (d, MﬁB@oHéehWa@ 68 (tioJ 8 "tzpd ), 1§.61

(et O 82,25, g6, (%%@0@ 3" a&%%ﬁ Zepqm,
4@1)leSJ(E$) r&/22452(M+Hi*) 1H, 4.62 (s, 2 H, 4.30 (q,

1 HZ, 2 H), 3.27 (m 4H) 3.16 (m 4 H), 1.30
(t J:71Hz 3 H: MS (ES) mlz: 250 (M-H+).

E#Q2C,,, 0 4CE3 ¢ N E le RR
{3-]6- (4 Trifluorometh I"‘X&Tr%%%‘)“pyrldln 2-yl methyl]-2
,3,4,5-tetrahydro-1 H -benzo[djazepi n-7-yloxy}-acetic

aC| d et hyl est&r Cpd Q2 was prepared according to the
sane procedure as for cpd X2. Cpd Q Habt ai ned

(43 ng, 45%

Compound 44: {3-[5-(4-Methoxy-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro
-1H-benzo|djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme RR.

Scheme RR

Jdic 3
OCHs  NaBH(OAG), EtO’u\/o
OHC._O HOAC, CH2012
\_/

RR1,68 %

0

NaOH OCH3
— HO’u\’omN 0
\_/

Cpd 44,82 %



CDC13) 5 8.13 (d, J = 8.1 Hz, 2 H), 7.81 (t, J = 7.70

Hz, 1 H, 7.73 (d, J =8.1 Hz, 2 H, 7.65 (d, J =7.6
W(Hzomszﬂ)sz 7.58 (d, J =7:6 Hz, 1 H), 7.02 (d,POr/8SB02066772

Hz, 1 H, 6.72 (d, J = 2.5 HZ’1>Z|§’ H, 6.64 (dd, J =

8.1, 2.6 Hz, 1 H, 4.60ls, 2 , 4.28 (q, J = 7.2 Hz,

2 H, 3393 (s, 2H, 2294 (m 4H, 2.78 (m 4 H)

2,09 (3 H, 1.30 (t, J 7.2 Hz, 3 H; M (ES) m z:
485 (MtH+). HO2C-O O O
{3-[6-(4-Trifluoronethyl-phenyl)-pyridin-2-ylnethyl}-2

,3,4,5-tetra- hydro-1 H benzo[o azepi n-7-yl oxy}-acetic

aci d WD 2007/ 121432 PCT/ US2007/ 066772 .. 168 d 43 was
prepared accor a # as tor cpd 7.
Cpd 43 was obt ai ned (3 , . R-Of f - vvhite
solid: "H NWR (400 Mz, qul(ﬁ) 830(d J =

Hz, 2 H . g}_f g? r;n Imgt gl? rol1 '
7.58 { f Béﬁ%f a et r%)est g =
2.3 Hz 5 Hz, 4 60

(s 2Cbai RF&? &hs(prepﬁrdd) ac@r&ng{tmrz@fs&me FRoaéde(rmas for cpd

K c&%ﬂ(a@ Gisaifad &0 . o8 %5 3yefion ol "H MR (400 MHz,

ééduaj a<fl4 é-YBQ Y piy fs@@ %I#'S"%EHE}"I]H 26%2%5}-389
benzo ol azepl n-7-'yl oxy}-aceti'c acid

Hit2 H)pamo(dnd 213 HimdeHR @57 didig/ + 8.5hE iz, REH), mma J

SRS RS Bod 9 HE, FAiS S ol Tt 2
At 375 16, WHF 0071 1219483, 2@5/(%%%7, 0654 24 |—il)7@.22 tJ=72
Hz, 3 H); MS (ES) m/z: 436 (M+H").

OCH
HOJ\/Om ‘X_YQ/ 3
\ /

{3-[5-(4-Methoxy-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-1 H
-benzo|dlazepin-7-yloxy}-acetic acid

A soiution of cpd RR1 (55 mg, 0.13 mmoi) in methanoi{2 mL) was
treated with 1N agueous NaOH (0.26 mL, 0.26 mmol). After stirring
overnight, the mixture was concentrated to dryness. The residue was
dissolved in H,0O, washed with Et,O twice and then acidified with 1N HCI.
The acidic solution was extracted with EtOAc. The organic extracts were
dried and concentrated to give cpd 44 (42 mg, 82 %) as a yellow solid: H
NMR (300 MHz, CDCl3) § 7.46 (d, J=8.8 Hz, 2 H), 6.924d, J=7.3 Hz, 1 H),
6.85(d, J=8.8 Hz, 2 H), 6.62 (m, 2 H), 6.57 (d, J=3.3 Hz, 1 H), 6.43.(d, J=
3.3 Hz, 1 H), 4.56 (s, 2 H), 4.34 (s, 2 H), 3.76 (s, 3 H), 3.83{m, 4 H), 2.70
(m, 4 H); MS (ES) m/z: 408 (M+H").



0 CCH3 EtOJ'~Ol NORRL
{3-[5-(4- Met hoxyphenyl ) -furan-2-ylnnethyl]:2, 3,4,5-tet

wo adwyde3l H - benzo[ dj azepi n-7-yl oxy) - aceti c BCT/US2007/066772
ethyl ester Cpd RRL was prepar according to the sane

procedure as for cpd X4. Cpd was obt ai ned (65 ny,
68 %9 as yellowoil: "H NWR (400 Mz, CDCI3) 8 7.49
(d, J

8.9 Hz, 2 H), 6.90 (d, .J = 8.2 Hz, 1 H), 6.82
J = 2.7 He,

{d, J 8.9 Hz, 2 H), 6.60 (d, 1 H, 6.57
(dd, J =8.2, 2.7 Hz, 1 H, 6.35 ~d, J 3.2 Hz, 1 H),
6.17 (d, J Hz, 18 (q,

7.2 Hz, 2 2.83

4 H), 2.65 (n®4 ;
(ES) nlz: gﬁ

{3-[5-(4- Met'Hoxy-p

rahydro-1 H NP : y ] -3
soI ution of cpd RR1 (55 ny, cglg nmol ) i n nethanol 2

26
ol ) e L s bty @; A ey e
concentrated to HYVREIK ?3'8'7 Rl '9\/3@ di ssol ved in
H2O, washed with Et20 twice and then acidified with 1
N HJ. The acidic solution was extracted with Et OAc.
The offganitle compardsvas madegrgosdinado Sshemet Bt ed to
give cpd 44 (42 ny, 82 %W as a yellowsolid: "H NW
(300 MHz, CDCI3) 8 7.46 (d, J = 8.8 Hz, 2 H),,6.92 <d,
J =7.3 H, 1H, 6. 85$dherixe=S§ 8 Hz, 2 H, 6;62 (m
2 H, 6.57 (d, J = 643 ;d, J = 3.3
Hz, 1 H), 4.56 (s 2 H) Scﬁe’?,ﬁ5§s 3.76 (s, 3 H),
3:63~m 4 H), H) ; (ES) n12 408 (M+H*) .

WO 2097/ 121432 PCT/ U82007/ 171 Fe& SS
%Y [\ HOAc, CHC, m ®d(PPhg),
E*OJ\/@ B(OH)z

581, 52%

0

EtO Q O CFa R HO O ' Fa o

O
882, 46% 553, 69%

O
& G2b, HOA
7\ N

MeO
o Fa Na(OAc);BH \CCN-\_O_Q_C

SS4, 60% SS5, 37%

HBr, HOAC HO i/
100°C \CC o Br
NaH THF

SS56, 20%

EOL~ NaOH
N e

S§7, 55%

HO,C._- o0 -

cpd 45, 60%




HO ~ o cpd 45 (3-{2-[5-(4-Trifl wuoronethyl-phenyl)-fu
ran-2-yl]-ethyl}-2,3,4,5-tet rahydro- 1 H
whenzopdpazepi n- 7-yl oxy) -acetic acid The titl| ePCDIRIOTICh6772
was made according to Schene}_&?g Schene SS Scheme SS
NBS FC O Os Pd(PPh3)4 ' = CHCI3 Br + EtO ~ Et
13(0H)2 Sssl, 52% 0 - LAH, DWW EtO1/ CF3 ~ Ho / F3
--~-- SS2, 46% SS3, -69%/(r)f - &b, HOAc MO/ F3
Na( QAc)3BH F SS4, 60% SS5, 37% HBr, HOAc HO\ o O -
Br 10C ~~ i ' / CF3 NaH, THE SS6, 2(c)% Et ®2C,, - -
NaCH | F3 SS7, 55% HO2C----0'(~ N' ~ OF3 cpd
45, 60% WO 2007/ 121432 PCT/ US2007/ 066772 172

0
[\ &
EtO
: 5S1
(5-Bromo-furan-2-yl)-acetic acid ethyl ester

Cpd SS1 (765 mg, 52%) was prepared using the same procedure as
for cpd V1. "H NMR (400 MHz, CDCl3) § 6.25 (d, J= 3.2 Hz, 1 H), 6.22 {d, J
=3.2Hz, 1 H),4.16-422(q, J=7.1Hz,2H),3.65(s, 2 H), 1.24-1.29 (t, J =
7.2 Hz, 3H).

(@]
B i
E’tO"k/[(}_‘C}~C 3
882

[5-(4-Trifluoromethyl-phenyl)-furan-2-yi]-acetic acid ethyl
ester

Cpd SS2 (448 mg, 46%) was prepared using the same procedure as
for cpd V2. 'H NMR (300 MHz, CDCl3) § 7.72 (d, J = 8.2 Hz, 2 H), 7.60 (d, J
=83 Hz, 2H),6.71(d, J=3.3Hz, 1H),6.35(d, J=3.3 Hz, 1 H), 4.18-4.25
(q,J=7.2Hz,2H),3.76 (5,2 H), 1.27 - 1.31{t, J=7.1 Hz, 3 i-i); MS (ES)
m/z: 299.1 (M+H").

HO’\/[(}”@_C%

SS83
2-[5-(4-_Triftuoromethyl-phenyi)—furan-2-yl}~ethanol

Cpd SS3 (249 mg, 69%) was prepared using the same procedure as
for cpd V3. 'H NMR (400 MHz, CDCl3) §7.71 (d, J=8.1 Hz, 2 H}), 7.614(d, J
=8.1Hz,2H),86.70(d, J=3.3Hz, 1 H),6.24-6.25{(m, 1 H), 3.96 (1, J=6.2
Hz, 2 H), 2.99 (t, J=6.2 Hz, 2 H).



EtOJ"C1\" ~r SS1 (5-Brono-furan-2-yl)-acetic acid
ethyl ester Cpd SS1 (765 ng, 52% was prepared using
w0 b@7a2m82 procedure as for cpd V1. 1H NVR (40BCT/NB207/066772

CDCI3) 6 6.25 (d, J= 3.2 Hz, 11.)—31)2 6.22 (d, J 3.2 Hz,

1 H, 4.16-4.22 (g, J = 7.1 Hz, H, 3.65 (s, 2 H,
1.24-1.29 (t, J = 7.2 H, 3 H. O EEQ-,_OF3 Ss2

[ 5-(4-Trifluoromethyl -phenyl)-furan-2-yl]-acetic acid
ethyl ester Cpd SS2 (448 ny, 46% was prepared using
the sane procedure as for cpd V2. 1H NWR (300 Mz,

CDCI3) S 7.72 (d, J=8.2 Hz, 2 H), 7.60 (d, J = 8.3
Hz, 2 H), 6.71 (d, 9% 3/3\, o535 (d, J =33
Hz, 1 H), 4.18-4.25 (G W= “Fa ), 3.76 (s, 2

H, 1.27 - 1.31 (t, J = 7.%d@, 3 H; MS'(ES) mz:
299.1 (MrH*). HO- F3 SS3
2- [ 5- ( 4- Tr B dubiopmnsthyipheny-uran2viracetaldshyde hanol

o eSS (TH g hoaf3ed RIS iRy W pare@Bsowe as
Vor?%)d(w. 'H RMR gad@m%, @DC%} §8. 1, J= 0 $izl 1, 7273:96d, J
6.70 (d, J = 3.3 Hz, 1'H), 6.24 - 62 i 3.9

5 %/m }-240
8.2 Hz-26-R 7.6& (d, 2/ +8,4 Bz0® H)1 6.75 (d, 8 =B.8Hz,2 H), 6.3®(d, J

€ |
2004412 P S2007{ 066 173 0,...,1 O CF3 S#4
T%O%E%Tﬁﬁ%ﬁéoﬁ@r%ﬁdpﬁgn%ﬁ furan-2-yl]-acetal dehyde
Cpd SS4 (144 ng, 60% was prepared using the sane
procedure as for cpd V4. | H NWR (300 MHz, CDCI 3) 6

9.79 (t, J= 2.(5"%@@7.73( o
N%FB

§85

7-Methoxy-3-{2-[5-(4-trifluoromethyl-phenyl)-furan-2-yll-ethyl}-2.3,4 5-tetrahydro-1H-benzo[dlaz
epine

Cpd SS5 (81 mg, 37%) was prepared using the same procedure as
for cpd G2¢. 'H NMR (300 MHz, DMSO-dk) 5 7.84(d, J= 8.2 Hz, 2 H), 7.74
(d, J=84Hz,2H),7.05(d, J=3.3Hz, 1H),7.01({d, J=8.2Hz, 1 H),6.70
(d,J=26Hz,1H),6.62-6.65(d, J=8.1Hz,1H),6.34(d, J=3.2Hz, 1 H),
3.70(s, 3 H), 2.76 — 2.88 (m, 8 H), 2.51 — 2.65 (m, 4H); MS (ES) m/z: 416.2

(M+H").
HO
mh‘ '\O / CF3

5586
3-{2-[5-(4-Trifluoromethyl-phenyl)-furan-2-yl]-ethyl}-2,3,4,5-tetrahydro-
1 H-benzo[dlazepin-7-ol
Cpd 586 (15 mg, 20%) was prepared using the same procedure as
for cpd G2d. 'H NMR (400 MHz, CDCl3) 6 7.60 - 768 {m, 4 H), 6.97 — 7.00
(m, 1 H), 6.63 -~ 6.69 (m, 3 H},6.32{d, J=3.1 Hz, 1 H), 3.70 - 3.91 {m, 4 H),
3.41 - 3.49 (m, 4 H), 2.78 ~ 2.86 {m, 4 H); MS (ES) m/z: 402.1 (M+H*).



=82Hz, 2H, 7.62 (d, J =8.4H, 2 H, 6.75 (d, J

= 3.3 Hz, 1H,,6.38(d, J :3.3 Hz, 1 H, 3.81 (d, J
wWe20702#H432 2 H. MONt | F3 100 SS5 PCT/US2007/066772

7- Met hoxy-3-{2-[5-(4-trifluor t hyl - phenyl ) -furan-2-y

|]-ethyl}-2,3,4,5-tetrahydro-1"H benzoltlaz epine Cpd

SS5 (81 ng, 37% was prepared using the same procedure

as for cpd Qc. | HNW (300 Mz, DVSO d6) 8 7.84(d,

J=8.2 Hz, 2 H), 7.74 (d, J =8.4 Hz, 2 H), 7.05 (d,
J=33H, 1H, 7.01 (d, J = 8.2 Hz, 6.70 (d,
J =26 H, , 6.62 - 6.65 (d, J = , 1 H),
6.34(d,'JE‘_8’éfw , , 0 (@ 76 - 2.88
(m 8 H), 2.51 - 2. m VS h16. 2
(MtH{). HOC O N 8S 557

3-{2-[5-(4-Trl fluoronethyl -phenyl)-fu

r an- 2-(@H3-fsethlyFlyoromethy; thenyditfinah gd]ethyll 2,3,4,5-tetrahydro-
benzo[ d] azepi Hbvnm[aﬂwain%ﬂomscqﬂg aciggthyl agtes pr epar ed

Vit PR o058 Was Vrepnin {fifo BRgsare pripfinyig IR
fér E%d @1@3H'IEI@F5@0$)DYMH§ tibca@) 832 68% J-ﬂa 8.Hz, hézH) 7.5 -
72686m(, @ HY 7604 (VB £ 29 Ha 1 H)AGZZJ{S( § 680, J 3 3 Hz 2
0 B8d B 144 9B R28HY, A T4 56! B 921%: BrCh g7 L3Ny

(63- 1{22|-|b&sé(tTUIJ?uOIH@r@HmWSD(E@)yh/)z nggaresnt)] - et hyl }
-2,3,4,5-tetrahydro-
H-benzo[d] azepi n-7-yl oxy) acetic acid ethyl ester

HO,C.__O o

cpd 45

(3-{2-[5-(4-Trifluoromethyi-phenyl)-furan-2-yl]-ethyl}-2,3,4,5-tetrahydro-
1 H-benzo|dlazepin-7-yloxy)-acetic acid

Cpd 45 (6 mg, 60%) was prepared using the same procedure as for
cpd 7. 'H NMR (400 MHz, MeOD) § 7.83 {(d, J=8.3 Hz, 2 H), 7.67{d, J=8.2
Hz, 2H),7.11(d, J=8.2Hz, 1 H), 6.91 (d, J=3.2 Hz, 1 H), 6.76 — 6.81{m,
2H),6.42(d, J=3.0Hz, 1 H), 4.57 (s, 2 H),3.63-359{m, 2 H),3.43(m, 2
H), 3.09 - 3.15 (m, 8 H); MS (ES) m/z: 460.0 (M+H"), 458.1 (M-H").

Example TT
2 5
R SQ o
T3

Compound 46: {3-[6-(4-Trifluoromethyl-phenyi)-pyridin-3-yimethyi}-
2,3.4,5-tetrahydro-1H-benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme TT.



Cpd SS7 (10 ng, 55% was prepared using the sane

procedure as for cpd GL b. '"H NVR (300 VHz, CDCl1l3) 8
wO2088/1¢d32J=8.6 Hz, 2 H),7.59- 7.62 (m 2 H), FCDUSZ0d7/066772
J=7.9H, 1H, 6.72 (s, 1 Hu;6.68 (d, J = 3.3 Hz,
2 H, 6.28 (br, 1 H, 4.59 (s, 2 H, 4.23 - 4.31 (q,

J=7.1H, 2 H, 2.B7 - 3.41 (m 12 H), 1.30 (t, J =
7.1 Hz, 3 H; M5 (ES) nmz: 488.1 (MtH+). HORC-O cpd 45
(3-{2-[5-(4-Trifl uo ronethyl-p henyl)-f
uran-2-yl]-ethyl}-2, 3,4,5-tetrahyd ro- 1

H benzo[ d] azepi n- 7-yl oxy)ts- gcgiéi_raci d Cpd 45 (6 ny,
60%9 was prepared using e procedure as for cpd
7.%; H NVR (400 MHz, I\/b(D) 8 pda@hgg J =g:6 3

= SF%\Z .
J =+3.2 1 H, (m
3]0 Hz, 1 M “B(CHH, . (? ﬁeufga% 53 - 3.
2 : (m 2 H),3.09-315(m8H) MS (
mz: 460.0 (MrH+), 458.1 (M H+). Exanple TT THO®3%
- CCN- ~ NA3b, DGEpOdnd 96:
{ 3-[ 6- (4NEQA)BHr O Lhhehy pyri di n-3-yl net hyi] -
2, 3,4, 5-tetrahydro-1I H ben @ 2 \N oxy}-acetic
acid The title conpound was ' Schene
TT. WO 2007/ 121432 PCT/ US200V4, 68772 175

PA(PPh3)4 F3C\ Ijj = Br + F3 \ Na2CcB / 3
(c)iaxaneg, 100 C ,P~"q Tl 63% Al b, DCE, HoAco
Ne( DAc) 3819 | Do~ ©
=
cpd 46, 70%
Q =N
\_/ Fs
TT1

6-(4-Trifluoromethyl-phenyl)-pyridine-3-carbaldehyde
Cpd TT1 {498 mg, 63%) was prepared using the same procedure as
for cpd G1a. 'TH NMR (300 MHz, CDCl3) § 10.18 (s, 1 H), 9.18 (d, J= 1.5 Hz,
1 H), 8.29 - 8.33 (dd; J=2.1,82Hz 1H),822(d, J=8.1Hz, 2 H),7.97 (d,
J=82Hz 1H),7.78 (d, J=8.2 Hz, 2 H).

0

=00
| =

T2
CF3

{3-[6-(4-Trifluoromethyi-phenyl)-pyridin-3-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid ethy] ester

Cpd TT2 (47 mg, 24%) was prepared using the same procedure as
for cpd G1b. 'H NMR (300 MHz, CDClg) § 8:66 (s, 1 H), 8.12(d, J= 8.2 Hz,
2H),7.71-7.82{m,4H),6.99(d, J=8.1 Hz, 1 H), 6894d, J=25Hz, 1 H),
6.61-6.65(dd, J=2.5 8.2 Hz, 1 H), 458 (s, 2 H), 4.23 - 4.304q, J=7.1



i NIN TT72,24% F D3 NaOH HOED\ .., ....,..... N
| / cpd 46, 70% CF3 0O N TT1 6-(4- Trlfluoromethyl

WO pivenyl432 pyri di n e-3-carbal dehyde Cpd TT1 (4PSI/I§2007/066772
63% was prepared using the sg?e procedure as for cpd
Gla. 1H NWR (300 MHz, CDC13) 818.18 (s, 1 H), 9.18 (d,
J=1.5H, 1 H, 829 - 8.33 (dd, J =2.1, 8.2 Hz, 1
H, 822 (d, J =81Hz, :2H, 7.97 (d, J = 8.2 Hz,
1H, 7.78 (d, J =8.2 H, 2 H. O Et0~0 CNr N TT2
{3-[6-(4- Trifluororrethyl phenyl ) - pyri di n- 3-yl net hyl
-2,3,4,5-tetrahydro- :
sz%hb)owwa(gebr,rzﬁ) ¥ 8)&9@ backH)c2.86i(8, ot HyH), d2%kt, &pd .1

1T 7 r,ed using the sane procedure
23 H “@%Féfﬁ%%%ﬂ@?@do Mz, CDC13) 8 8. 66 (s, 1
H),812]d J= 8.2 Hz, H, 7.71 - 7.82 (m 4 H).
6.99 (d, J = 8.1 hz, 1H), 6.69 ~d, J = 2.5 Hz, 1 H),
6.61 - 6.65 add 82Hz 1 H, 4.58 -(s, 2
H, 4.23 - 4@% . D 2007/ 121432

PCT/ US2007/ 066772 171G k& H)

2.88 (s, br, 4 H, 2.65 (s
Hz, 3 H); M5 (ES) mfz: 48§4é (MFH

-
br, 2 H,

{3-[6-(4-Trifluoromethyl-phenyl)-pyridin-3-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo| dlazepin-7-yioxy}-acetic acid

Cpd 46 (28 mg, 70%) was prepared using the same procedure as for
cpd 7. "H NMR (400 MHz, DMSO-ds) 5 8.87 (s, 1 H), 8.35 (d, J=8.2 Hz, 2
H), 8.20 (s, 2 H), 7.89 (d, J = 8.3 Hz, 2 H), 7.09 (d, J= 8.3 Hz, 1 H), 6.79(d,
J=2.4Hz 1H),6.69-6.72(dd, J= 2.5, 8.3 Hz, 1 H), 463{s, 2 H), 4.45 (s,
br, 2 H), 2.98 (br, 8 H); MS (ES) m/z: 457.0 (M+H"), 455.1 (M-H*),

Example UU

Compound 47: [3-(4'-Trifluoromethyl-biphenyl-3-yimethyl}-2,3,4,5-tetrahydro
-1H-benzo[djazepin-7-yloxyl-acetic acid

The title compound was made according to Scheme UU.



cpd 46 CF3 (3-[6-(4-Trif luo ronethyl-phenyl)-pyrid
in-3-ylnmethyl)-2, 3,4, 5-tetrahydro- 1

woRmenzwepnl azepi n- 7-yl oxy}-acetic acid Cpd 46 PCBURDNT/066772
709 was prepared using the sqgl; procedure as for cpd
7. 1 HNW (400 MHz, DMSO d6) 8.87 (s, 1 H, 8.35

(d, J =82Hz, 2 H, 820 (s, 2 H, 7.89 (d, J =8.3
Hz, 2 H, 7.09 (d, J =83 H, 1 H, 6.79 (d, J =24
Hz, 1 H), 6.69 - 6.72 (dd, J = 2.5, 8.3 Hz, 1 H), 4.63

2 H), 445 (s, br, 2 H, 2.98 (br, 8 H; M (ES)

<s
mz: 457 .0 (MkH'). 455.1 (M H). Exanple UU CF3
HC) C, ,,C N 10 Conpound Schem@Uli' - Tri f | uor om et hyl
- bi ph | - - -
i phenyl - 3- ygget hybfjgz 3,4,5 tetrahydro 1 CF,

i 'aﬂ{gﬂc‘é’? '
435 pCT/ L& %8 72 177 Sthewe wu It

f NaBH( OAC) 3 OHC HOAC, CH2Qyg1N787 % CF3
HO2C,,.,0 N~ N\ ~ ~ NaOH NaOH / Cpd 47, 69 % Et Q2CvO
CF3

CF
HO,C._0O 3
naoH OO~ CCN
Cpd 47, 69 %

[3-(4'-Trifluoromethyl-biphenyl-3-yimethyl)-2,3,4,5-tetrahydro
-1 H-benzo[dljazepin-7-yloxy]-acetic acid ethyl ester

To a mixture of cpd 002 (0.10 g, 0.40 mmotl), 3-(4-trifluoromethyl-
phenyl)-benzaldehyde (0.15 g, 0.59 mmol), CH;Cl» (10 mL) and HOAc {0.02
mi., 0.35 mmol) at room temperature was added Na{OAc)sBH{0.13 g, 0.58
mmol). After the mixture was stirred overnight, additional Na{OAc)3;BH {0.06
g, 0.27 mmol) was added. The mixture was stirred at r.t. overnight and
heated at reflux for 30 min. After cooled to room temperature, it was basified
with aqueous NaHCO; and extracted with EtOAc. The organic extracts were
dried (MgSQ,) and concentrated. The crude product was purified by column
chromatography to give cpd UU1 (70 mg, 37%): 'H NMR (300 MHz, CDCls)
87.72(m, 4 H), 7.61 (s, 1H),7.51{m, 1 H), 7.43{m, 2 H), 7.01{d, J=8.2
Hz, 1 H), 6.71 (d, J=2.7 Hz, 1 H), 6.64 (dd, J=8.2,2.7 Hz, 1 H), 460 {s, 2
H), 4.28(q, J=7.2 Hz, 2 H), 3.72 (s, 2 H), 290 {m, 4 H), 2.67 {m, 4 H), 1.32
(t, J=7.2 Hz, 3 H); MS (ES) m/z: 484 (M+H").



CNUUL [3-(4"-Trifluoronethyl
- bi phenyl - 3-yl net hhyl )-2, 3, 4,5-tetrahydro -1
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3-(4-trifluoromethyl- phenyl)-benzal dehyde (0.15 g,
0.59 mmol ), CH2CI 2 (10 nL) and HOAc (0.02 i, 0.35
nmol ) -at room tenperature was added NaaOAc) 3BH (0. 13
g, 0.58 mmol). After the m xture was stirred
overni ght, additional Na(QOAc)3BH(0.06 g, 0.27 mmol)
was added. The m xture was stirred at r.t. Fovernl ght
and heat ed atHogtJ\y@f v o0'@d to room
tenperature, it was basiliedn-w agyegus NaHCO3 and
extracted wi th Et QAc. Hesarfani tracts were dried
(MgSH) and concentrated. Thgycrbde product was

purified X col um chrorrato aphy %I ve cpd UUL (70
h, 37043 WMoY iRh e S thig)-2. 35 ety
7.61 (s, 1 H)), ?H@Pﬂeﬁﬁtﬂalzepm‘fﬁfom qQﬁ'CQCﬂ) 7.01 (d,

J= - 3 dépji'_g'? \gﬁﬁ '&%pa(}eaécgg q_ﬁ?g foﬁngosagﬁe E}or%d’urg aggor (Gpd 31,

@pﬁ 477, G/abibbtaﬁnéﬂ \i4ﬁm§2 69?/0) as ﬁ)bes@e 86tid:TH MMM (30D MKz,

&R}w)‘?)) V3. QZ)(W/ aﬁ@auz;az;ﬁ)ug@@dm E%@hwé %g' L Eﬁé@é&l

4 y
F7 25 22 st 7 861 BrehyD: 870 - 123 855
yrzaslsdﬂz; 1 HY, 46 D¢ 20HY]| Rge pbe)-2/HY 28Y [ masetl); ISCES) Mt
!_Prepared according to the sane procedure as for
é@@(@i’ Cpd 47 was obtained (41 ng, 69 % as a beige
solid: 1H NWR (300 MHz, DMsO-d6) 5 7.92 (d, J = 8.2
Hz, 2 H), 784(m 3 H, 772(d J =7.3 H, 1 H),
7.55m2 , 7.04 (d, = 8.3 Hz, 1H),672(d J =

2.1

H) p(q:%)dsj tﬁ,oug&w gﬁprr@ulﬁ)(w %%%@)1 Were pr(e‘pgged
é&éﬂfﬁﬁwg to the methods described by the Schemes and Examples
described herein.

Table 1. Representative Compounds
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Conpounds 1 through 47 of Fornmula (1) in Table 1 were
prepared according to the nethods described by the
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Bi ol ogi cal Exanples Exanple 1

Biological Examples

Example 1

Transfection assay method for PPAR a, y or d receptors

HEK293 cells were grown in DMEM/F12 medium supplemented with
10% FBS and glutamine (invitrogen) and incubated in a 5% CO; incubator at
37°C. The cells were co-transfected using DMRIE-C reagent (Invitrogen) in
serum free medium (Opti-MEM, Invitrogen) with two mammalian expression
plasmids, one containing the DNA sequence coding for the ligand binding
domains of either PPARGa, v or & fused to the yeast GAL4 DNA binding
domain and the other containing the promoter sequence of the yeast GAL4
(UAS) fused to the firefly luciferase cDNA reporter. The next day, the
medium was changed to DMEM/F12 medium supplemented with 5%
charcoal treated serum (Hyclone) and glutamine. After 6 hrs the cells were
trypsinized and seeded at a density of 50,000 cells/weli into 96 well plates
and incubated overnight as above. The cells were then freated with test
compounds or vehicle and incubated for 18-24 hrs as above. Luciterase
reporter activity was measured using the Steady-Glo Luciferase Assay Kit
from Promega. DMRIE-C Reagent was purchased from GIBCO Cat.
No.10459-014. OPTI-MEM | Reduced Serum Medium was purchased from
GIBCO (Cat. No. 31985). Steady-Glo Luciferase Assay Kit was purchased |
from Promega (Part# E254B).

A variety of example compounds have been made and tested, with a
range of in vitro results. Below, in Table 2, are representative compounds
and data; in some cases, where multiple ECxo’s are shown, multiple
measurements were taken. Naturally, different compounds in Formula (1)
may have not activities identical to any one compound below.

Table 2. In vitro data of PPARdelia agonists
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3 142.9 >3000 >3000 4 95.2 >3000 >3000 5 51.6 >3000
>3000 6 243.1 >3000 >1000 7 14.5 >3000 >3000 18.9
WwWo-3B0028385. 9 >3000 >1000 122.7 9 74.2 >3000 PGDOS2007/066772
70.9 >3000 10 WD 2007/ 121432 % US2007/ 066772 186
53.0 >3000 >3000 87.7 >3000 11"135.8 >3000 >1000 12
121.7 >3000 >1000 13 174.3 >3000 >3000 193 >3000 14
397.8 >3000 >3000 15 103.6 >3000 >3000 104 16 375.4
>3000 >3000 17 439.2 >3000 >3000 18 174.4 >3000

>3000 19 230.6 >3000 >3000 20 >1000 >3000 >3000 WO
2007/.121432 PCT/US2007/ 066772 187 21 421.7 >3000
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>1000 >3000 27b 12.6 >3000 >%% 0 13.9 >3000 >3000 28

<3 >3000 >3000 WO 2007/121432
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5[ 3 >3000 [>3000 WO 2007/ 121432 PCT/ US2007/ 066772 189
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38 18 >1000 31 39 12 >1000 >1000 40 >1000 >3000
>3000 41 >1000 >3000 >3000 42 >1000 >3000 >3000 43
WO 3@00243000 >3000 44 >1000 >3000 >3000 45 >ROD0S2007/066772
>3000 >3000 46 312.3 >3000 >%§ 0 47 >3000 >3000
>3000 Exanple 2 WD 2007/1214 PCT/ US2007/ 066772 190
Rat Study of Conpound 7 OF OF Conpound 7 Rats
carry the majority of serum cholesterol in the HDL
| i poprotein fraction while humans carry the majority
of serum chol esterol in LDL and VLDL |ipoproteins. To
mmc a human hypercholesterolem c state in a _rodent
nodel , Sprlague Dawl ey rats were fed a diket high in
hol estergl (Research D ets, C13002) for 6 days
ef oB8atrgat ment 1v§ t h t he| conpeGOA8 for | anot &008
ays whild remaining on the diet. Under this dietary
egi men, i{the vehicle controls (HC. Hi gh{ Chol esterol)
ypi cal |y thave serumtotal cholesterol @and LDL-C
eveP8bt hgt are igureased; by 3-8000/ d and serwggdd - C
s decreased by approxi mately 30-50% conpared with
how di et {(l ean) ggontrol §. Treghoent of | Spr agBe00
Dawl ey ratis fed the high ¢cholesterol dief with
donpound for 8 days sighifrcantly 1 ncreased HDL-C
lievel s, aghieving the leVels of the chow fed controls
(|IChowg THere werg al so s|gnifigast decreases Japoper um
tjotal choljesterol and LDL}C | evels. Conppund 7 had no
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effect on serumtriglycerides or liver weights.
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Ther e

rences in Cnmax

l'tiple doses at
study are shown in Tables 3

and 4 below. Table 3. Conmpound 7 in vivo data (1) WO
2007/ 121432 PCT/ US2007/ 066772 191 Dose HDL-C LDL-C

Total Cholesterol Trig lyceride Liver (ng/kg) (ng/dL)
(ng/dl) (nmo/dl) (mdl- Weights Veh (Chow) 38 0 1.1
10.40.8 59.02.3 168.913.0( Veh (HC) 23.73;3 35.87.3
260.032.11263.721.3 25.10{4 0.1 24.22.9|32.74.7
239. §82. 4 |269. 827188 24.920.8 ©.19029.61.4 31.213%
233.29.5 264.729.8 25.00.8 1 31.80.9* 24.41.3
173.37.9* |237.725.4 23.90{5 3 39.61.6** 20.61. 5* _
152.28.5*% 299.535.9 27.20.9 " p<0.05 pk0.001 Table
4. C8%ound 7 inHdvo data fll)»1D88e Tmax Crax1000
d.24 Dose Interval t1/2 (hr) n/nm n/nL n -hr/nL
Q.1b Multijple -13 2.5 57.p 772 0.3 Miultyple -22 3.0
124 1,640 1 b Multiple ND 4.0 595 10875/ 3 Multiple
-136 800 2030 37490003b Sipgle -2906.5 733 1420800 -
t{1/ 2 coul d not be determ hed b: n=2 Refprences:
\aboeut eff al., 1997, Diapetes 46(8):131P-1327
Brai ssant (et al., 1996, Ehdocrinology 13[/(1): 354-366
41 >1000 ~ >3000 >3000
42 >1000 >3000 >3000
43 >3000 >3000 >3000
44 >1000 >3000 >3000
45 >1000 >3000 >3000
46 312.3 >3000 >1000
47
>3000 >3000 >3000

Example 2




Barak et al, 2002, Proc. Natl. Acad. Sci. USA
99(1):303-308 Lawn et at., 1999, J. din.
WO pwedei4gat i on 104(8): R251R31 WO 2007/ 121432 PCT/US2007/066772
PCT/ US2007/ 066772 192 Lei bovm et al., 2000, FEBS
Lett. 473(3):333-336 Aiver et ., 2001, Proc. Natl.
Acad. Sci. USA 98(9):5306-5311 Tanaka et al, 2003,
Proc. Nat]. Acad. Sci. USA 100(26):15924-15929 Wang
et at., 2003, Cell 113:159-170 WD 2007/121432
PCT/ US2007/ 066772 193 d ai rrs 1 A conmpound of -
Formula (1) O R3 R4 6 Rs : R7T R R2
Formula (1) wherei Hatsxudgoéc,qmapemd ond, 0, or S
R, and R2 are igdependently selected from che group
consi sting of 1 8a| kyl and Subst#
Cl_8al kyl, o0 3 R _eal ki @ @
they are attached t 0g s\ w 3 cycl oal kyl; R3
is H R4 and RS are independently sel ected fromthe
group consisting of H, Cftﬂhgou@l‘ﬁa' kyl,
C3- 7cycl oal kyl, C3-7cycl oal 4al kyI C3..
7cycl oal kyl oxy- C, - 4al kyl , C, - 6al koxy-C, - 4al kyl,

0o 00kt IR QR o YA DL 54 e HER. bbrprep
fedctibn Witile hayvane can’qst:e tmmerity@ﬁeéahmwmt@wkohmmmnd

substituted Cl._4alkyl; R6 and R7 ar |ndtf£endentl
‘é'eDled'P@H@?’Sﬁw tTiQemgF'*ﬁLﬁah'é@ﬁ@NPP ste[olerig Yate in a

r%a]eﬁf" Xt ubst 'k %E’%?’I%)'} }'%{(t@ Qvefrd 1é@bktét high i @h&igterond
(Research Diets, C13002) for 6 days before treatment with the compounds
for another 8 days while remaining on the diet. Under this dietary regimen,
the vehicle controls (HC: High Cholesterol) typically have serum total
cholesterol and LDL-C levels that are increased by 3-8 fold and serum HDL-
C is decreased by approximately 30-50% compared with chow diet {lean)

controls.

Treatment of Sprague Dawley rats fed the high cholesterol diet with
Compound 7 for 8 days significantly increased HDL-C levels, achieving the
tevels of the chow fed controls (Chow). There were also significant
decreases in serum total cholesterol and LDL-C levels. Compound 7 had no
effect on serum triglycerides or liver weights. There were dose-related
increases in drug plasma levels {Cmax and AUC) and there may be
accumulation after multiple doses as evidenced by the differences in Cmax
and AUC between the single and multiple doses at 3mg/kg. Data from this
study are shown in Tables 3 and 4 below.

Table 3. Compound 7 in vivo data ()




nis 1;

WD 2007/ 121432 PCT/ US2007/ 066772 194 S
wol®7821432-fit EV H3C s
H3C S and \ T/

INS s
di astere

phar maceutical ly acceptable salts thereof.

and O is selected fromthe group consieti ng of

N,
oners,

taut omers,

4\S ~,

~ryN S"

~N S

N H3C H3C N~ o PEFH(BR007066772

and enantloners
sol Ul a
2. The

conpound according to claim1l wherein Rl and B2 are
i ndependently selected fromthe group consisting of H

and. Cl1_8

al kyl

or

they are attached toget her

2 Thae

R1, R2 and the carbon atomto which

may form C3 5cycl oaI kyl .

oonmnaiind - annaor Al ol s 1 oD - 1)
I TTIC O \va v I IU J T LML ) | T 11 L\ O.IL.I
roD3ge Y BB o POCCE? ] Rl igiytpided  Tiver
_dmg/ : ﬂetghts
| t4hey ar, tach di@g@therggag@ m 4.
\%}@(ﬁﬁo@v)v‘g%g?ﬂgé‘lc (]Iarﬁﬂ?% o ai%réfl wher ! 1?% R7
jade nt ed f |
%%ewﬁi R3TRERG | SR f s DRy %ﬂ%"i 2o tt04
and_hal o It koxy. The d
accHl di nig 3#%‘% %% 7\?\9%& e %9@2#’: ar ofeég'%grb 24.920.8
0.3 29.611.4 31.2+1.5 233.2+9.5 -264.71-2_9.8' 25.0+0.8
1 31.8+0.9* 24.41+1.3 173.3£7.9" 237.7+25.4 | 23.9805
3 39.6+1.6% | 20.6+1.5" 152.248.5™ 299.51+35.9 | 27.2+0.9
*p<0.05
*p<0.001
Table 4. Compound 7 in vivo data (Il)
Dose _ _ Trmax Crmax - AUC ¢.24
Dose | Interval t2 (hr) (ng/mL) (ng/mL) (ng-hr/mL)
0.1° | Multiple ~13 2.5 57.0 772
0.3 Multiple ~22 3.0 124 1640
1P Multiple ND 4.0 595 10875
3 Multiple ~36 5.0 2030 37100
3° Single ~29 5.5 733 14200
ND - t¥2 could not be determined
b: n=2
References:

Auboeuf et al., 1997, Diabetes 46(8):1319-1327

Braissant et al.,

1996, Endocrinology 137(1): 354-366

Barak et al, 2002, Proc. Natl. Acad. Sci. USA 99(1):303-308

Lawn et al.,

1999, J. Clin. Investigation 1048): R25-R31



WD 2007/ 121432 PCT/ US2007/ 066772 195 sel ected from

the group consisting of halo, halo substituted
W@12003abkyr, and hal o substituted Cl_3al koxy. BCT/UBE07/066772

conpound according to clain151ggere|n R7 is selected:

fromthe group consisting of and -0-CF3. 7.

The conpound according to claiml wherein R4 and RS

are independently selected fromthe group consisting

of Hand Cl1_8al kyl. 8. The conpound according to

claiml wherein RS is H CH3, or - CH2CH3. 9. The.

conmpound accor di ngato claim1l wherein 0 is selected

fr om LBz Slgl-c6ped sﬁﬁ% Left. $23(3):38BN36 SJ H3C  H3C
N 0 H3C d
wher oliTe LA 2000, PIRE NEAMPRHBrSBC A ol Sadas |,

2007/ Iaﬂxé&?eP@T EOSZOBrYchOBﬁ?I?Bcad.%CISJSAM D0(28)y 592KF 15929
H3C f] 1\ a The conpound

‘accor #Ya1Y ¢l el%oﬁ*r @eﬁﬁgﬁg&%’k}qls 0. 12. A compound
according to claiml1 wherein XisO Rl, R2, R4, and R5
are i ndependently selected fromthe group



consisting of Hand Cl_3alkyl, or R, R2 and the
carbon atomto which they are attached together nmay
wo orom1iR32; and R6 and R7 are independently sePEDUSIN0T/066772
fromthe group consisting of H,, halo, Cl.3al koxy, and
hal o substituted C, _3alkyl, ad83halo substituted
Cl_3al koxy; and enantioners, diastereoners, tautoners,
sol vates, or pharnmaceutically acceptable salts
t hereof. 13. A conpound of Fornmula (la) OR4 RS Rg
HO/-\ R R R2 Formula (la) wherein WO 2007/121432
PCT/ US2007/ 066772 197 R, and R2 are independently
sel ecClaintsiom t he group consisting of H and _
Cl-8al kyl, or Rl, R2 and the carbon a to which they
bre Awccsmumddarmeia thy form C3-5cycl oal kyl ; R6 and
R7 are indepertgientl,g(3 sel e%ed fromthe gr og{p

consi sting of [H, A- 3al kyl', hal o, _and hal.éd's
subst i t ut ecHELgal R4 gndR5ar @\ i engently
sel ected from the_ gtoup copsi sti ™ #hd"7

C, - gal kyl; and:“Q i5 sel e e group consisting
of NS-- S-N5-NN I—BCE:O'Ianao(d—BC H3C N o H3C

wherein:

X is a covalent bond, O, or S;

R; and Ry are independently selected from the group consisting of H,
Ci.salkyl, and substituted Ci.salkyl, or B4, Rz and the carbon atom
to which they are attached together may form Ca.zcycioalkyl;

Rais H;

R. and Rs are independently selected from the group consisting of H,
halo, Ci.salkyl, Ca.zscycloalkyl, Cs.zeycloalkyl-Cq.salkyl, Ca.
7oycloalkyloxy—C.qatkyl, Cisalkoxy—-Ci.4 alkyl, Ce.1oaryl, heteroaryl,
halo substituted Cy.4alkyl, amino substituted Ci-4alkyl, Ceqparyl
substituted C,.4alkyl, cyano substituted ‘Cy.4alkyl, and hydroxy
substituted Ci.salkyl;

Res and Ry are independently selected from the group consisting of H,
halo, Cy.galkyl, halo substituted Ci.salkyl, Ci.3alkoxy, and halo
substituted C.zalkoxy;

nis 1; and

Q is selected from the group consisting of



ON S H3C and \ / and enantioners, diastereoners,

tautoners, solvates, or pharnaceutically acceptable
wa@adora2:4Ber eof . 14. A conpound of Formul a (I b)PCTOURD07/066772

HO 11~~ O N\ f CF3 R R2 Foqggla (I'b) wherein WO

2007/ 121432 PCT/ US2007/ 066772 98 R, and R2 are

i ndependently selected fromthe group consisting of H

and CH3, or R, R2 and the carbon atomto which they

are attached together may form R4 and R5 are

i ndependently selected fromthe group consisting of H,

CH3, and CHZCHS and O is selected fromthe graoup

TR R b it %g‘fr?

HsC
S 0 3 \g 8
\ , N , g_g \
HaC ’

and enantiomers, diastereomers, tautomers, solvates, or

pharmaceutically acceptable salts thereof.

2. The compound according to claim 1 wherein Ry and Rz are
independently selected from the group consisting of H and-Cq_galkyl,
or Ry, R, and the carbon atom to which they are attached together
may form Cs.scycioalkyi.

3. The compound according to claim 1 wherein Ry and R are
independently selected from the group consisting of H and CHj, or Ry,
R, and the carbon atom to which they are attached together may form

JK‘% |

4. The compound according to claim 1 wherein Rs and Ry are
independently selected from the group consisting of H, halo, halo
substituted C.salkyl, Cy.aalkoxy, and halo substituted C.zalkoxy.

5. The compound according to claim 1 wherein Rg is H and Ry is



H3C and enanti oners, diastereoners, tautoners,
sol vates, or pharmaceutically acceptable salts

wo b@rapfs32 15. A conpound of Fornula (lc) 4 H4 PGI/UBKO0TN66772
\ NR R n2 Fornula (lc) R,,ggz and R4, are
i ndependently sel ected from tﬂ group -consisting of
H and CH3, or R, R2 and the carbon atomto which they
are se, attached together nmay form WD 2007/ 121432

- PCT/ US2007/ 066772 199 R5 is selected fromthe group
consisting of H CH3, and -CH2CH3; R7 is halo or hal o
substituted Cl_3al kyl; and Qis selected from
gr oupseleatadsiromdheuraip corsigingsd hale hale substltmed $\|| salkyl,

col vattd 1l SOE RN R “Fecopt abl e sal s

thereof. 16. A conpound according to claim15 wherein:
WR, or Ris H R and R2 are both H | R or R2is
6H3; RheaodhRndrazcoodihg @HBlaim 5 wherein Ry is selected from the

group consisting of F, CF3, and ~O-CF3.

7. The compound according to claim 1 wherein R4 and Rs are
independently selected from the group consisting of H and C.salkyl.

8. The compound according to claim 1 wherein Rs is H, CH3, or —
CH>CHs.

9. The compound according to claim 1 wherein Q is selected from the

group consisting of

= ot e
Wy H‘;T% mg&ﬁ

10. The compound according to claim 1 wherein Q is selected from the
group consisting of



R,, R2 and the carbon atomto which they are attached
together form jf R4 is Hor CH3Ii LWR5 is H CH3, or
wo a2@332 Jh R, or R2 is Hand R4 is H or CH3; PCQ/UR007/066772
and R2 are both H and R4 is H1% CH3; WR, or RR is H
and R5 is H CH3, or - R, and R2 are both H
and R5 is H, CH3, or CHZCHS R, or R is CH3 and
R5 is H CH3, or -CH2CH3; Lm R andRZare both CH3
and RS is H CH3, or -CH2ZCH3; n R or R is H R4 is
H and R5 is H CH3, or -CH2CH3; Uo R, and R2 are both
H R4 is H and R5 is H CH3, or -CH2CH3: WO
2007/ 121432 PCT/ US2007/ 066772 20 tp~ R, .or g&’gﬁ%s CH3,
nd *R2

R4 is H a i's H Mg a are
bot h 4i s H or - ;orr
R, R2 and $he cérbon Sit mfo théy a4, attached
t oget her form R4 is H and R5 |s H CH3 or CH2CH3
Os R7 |s %E%i:fl R. R7 is
s H 0 Lvj Bﬂda o h H R7
|s CF3 an 4 i R7 is

CF3, and R5 is H, CH3i or ; OR &Iz.,dRZare
both H R7 is CF3, and R5|sH CH3, or -CH2 i R
or R is CH3, R7 is CF3, and R5 is H, CH3, or CHZCHS;.
R and R2 are both CH3, R7 is CF3, andR5|sH CH3,

- CFaerempountharcorsingd ¢lainy! waereint Xis Q7 is CF3,
and R5 is H CH3, or -CH2CH3; R and R2 are both H,
R4isH R7 is CF3, and R5 is H CH3, or - CH2CH3; c¢

or I &h and RS is H, CH3,
%@H@“?@?"ﬁ%‘@ toglalfh 1§ Q%HCI—B Réis H R is
CF3 XielOR5 is H CH3, or
R, Rz, R4, and Rs are independently selected from the group
consisting of H and Cq.3alkyl, or Ry, Rz and the carbon atom to

I
which they are attached together may form K ; and
Rs and R> are independently selected from the group consisting of H,
halo, C1.zalkoxy, and halo substituted Cq.zalkyl, and halo
substituted C4.zalkoxy;
and enantiomers, diastereomers, tautomers, solvates, or

pharmaceutically acceptable salts thereof.
13. A compound of Formula (la)
0 o /Ra Rs Re
N
H} RQ

Formula (la)

wherein



-CH2CH3; Leg) R, R2 and the carbon atomto which they
are attached together form, R4 is H R7 is CF3, and
WER200742H32 CH3, or - CH2CH3; Q is sel ected fronr@h®s2007/066772

group consi sting of V\D 2007/ 1%%32 PCT/ US2007/ 066772

201l NS s-,.4 </ vyi H&C OOo \ I\ I\
and \' N H3C H3CC R, or R2 is Hand Qis selected from
the group consisting of N S 115 Il NS NSN'N,

H3C SOOQCA \'\ (and N\ ~ H3C H3C LUh R, and R2
are both Hand 0 is sel ected fromthe group

consisting of NS'S; T- -N -~- -NN- sSH3C S OO\
T andRPang Ry arg independently selected from the group consisting of H

and Cy.galkyl, or R4, R and the carbon atem to which they are
attached together may form Cascycloalkyl,

Rs and Ry are independently selected from the group consisting of H,
C+.zalkyl, halo, and halo substituted Ci.zalkyl;

R4 and Rs are independently selected from the group consisting of H
and Cq.galkyl; and

Q is selected from the group consisting of

HaC
b, o4 ~ JBJA
Vo ulEve nl aN o

HaC

N
S ’ HeC
O 3
T <
s~ ,and ¥\ 7 ¢
and enantiomers, diastereomers, tautomers, solvates, or

pharmaceutically acceptable salts thereof.

14, A compound of Formula (lb)

Formula (lb)

wherein



H3C H3C it R, or RR is CH3 and Qis selected fromthe

group consisting of S NSNS~HCsoO0O---~
w@ra7AN43H3C H3C WO 2007/ 121432 PCT/ US2007/ 06617(71‘2/U8m2066772

R and R2 are both CH3 and Q '1§BSG| ected fromthe

group consisting of s N s [} -NNNSS 3CO

OO \ (\ j andl H3C H3C kk R4 is Hor CH3 and Qis

selected fromthe group consisting of S fr NS S H3C

SOO-0 \ \' \ andINH3C H3C 11 R5 is H, CH3, or

-CH2CH3 and 0 is selected fromthe group -consisting

of S S~ ~\ IN
Ry and R; are independently selected from the group consisting of H

and CHa, or Ry, Ry and the carbon atom to which they are

attached together may form K ;

Rs and Rs are independently selected from the group consnsting of H,
CHas, and ~CH,CHa; and '
Q is selected from the group consisting of

'8
O T S
H3C

S"
S 0 ~ S
§—@/§,§\l 3*4;0% =S
‘ H3C ’

o s HC |

S , HoC and N/
3 : ;

and enantiomers, diastereomers, tautomers, solvates, or

pharmaceutically acceptable salts thereof.

15. A compound of Formula (Ic)

)><O /\ Rs
= O (-0
7

Formula (Ic)

R1, Ry, and Ry, are independently selected from the group consisting
of H and CHs, or Ry, Ry and the carbon atom to which they are

attached together may form K ;

H



-N, -NS~NH3,CO~ \O \ and \ 1IN H3C H3C WO
2007/ 121432 PCT/ US2007/ 066772 203 mmR, or R2 is H
waee7R41485 H or CH3 and Qis selected from t hePCHUS2IP7/066772
consisting of S i~Ns IN S@aﬁ-Ns H3C S OO0 \ i
\01\ 1 and\ _IN H3C H3C nn and R2 are both H and -
R4 is Hor CH3 and Qis selected fromthe group
consisting of "S- T1l4 N Sy N NI NSSH3C O \
‘and INH3C H3C R, or R2 is Hand R5 is H, CH3, or
- CH2CH3 and Qis sel ect ed fromthe group consi sting

of S4 [/ I-(N N "N \' 1 INS-NS H3C
Rs is selected from ‘the group consisting ofH CHa, and ~CH,CHg;

Ry is halo or halo substituted C4.zalkyl; and
Qs selected from the group consisting of

- . ,N
S s ch

S 0 /O
é—(\ﬁ \ ) Tand
HoC

and enantiomers, diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof.

16. A compound according to claim 15 wherein:

{a) RiorRzis H;

{b) R and R, are both H;

{c) Ry or Rz is CHg;

(d} Ry and R; are both CHg,

(e) Ry, Ry and the carbon atom to which they are attached together form

fK%
(f) Rsis H or CHg;
{g) Rsis H, CHgz, or ~CH,CHa;
(h) Ryor Rz is Hand Ryis H or CHy;
{iy R4 and Ry are both H and R4is H or CHg;
(i) RyorRzisHand Rsis H, CHj, or ~CHzCHs;
{k} Ry and R; are both H and Rsis H, CH3, or ~CHzCHg;
() RyorRzis CH; and Rsis H, CHa, or ~CHzCHa;
(m)R, and R; are both CH3 and Rsis H, CHg, or ~CHCHg;
(n) R; or Rz is H, Rsis H, and Rsis H, CHs, or ~CHzCHj;
(0} Ry and R are both H, R4is H, and Rsis H, CH3, or -CHpCHs;



O4 and IN H3C H3C WD 2007/ 121432 PCT/ US2007/ 066772
204 ~pM R, and R2 are both Hand R5 is H, CH3, or
wo gM2ax33and Qis selected fromthe group conBCHUBIIG7/066772

of S~s. SNSNNHC ~~ and XS 1l OH3C H3C R,
or R is CH3 and R5 is H, CH3 7 or -CH2CH3 and Qis

sel ected fromthe group consisting of s SY-N-NNS
SHCo00O0and N H3C H3C rr R, and R2 are both CHS3:
R5 is H CH3, or -CH2CH3, andQ is selected fromthe
group consisting of NS S -T14 11 HN-N--~ -NNo o

o and N H3c H3C WO 2007/121432 PCT/ US2007/ 066772
20%p) Ry or Ry is CHs, Rsis H, and Rsis H, CHa, or —CH2CH;

(q) Ry and R are both CHa, Rsis H, and Rsis H, CHg, or <CH,CHg;
(n R4, Rz and the carbon atom to which they are attached together form

ZS , Rais H, and Rgis H, CHa, or ~CHCHa;

{s) Ry is CFs3;

) RsisCl;

{u) Ry or Ry is H, Ry is CF3, and R4is H or CHg;

(v) Ry and R; are both H, R7 is CF3, and_ Rsis H or CHg;

{w) Ry or Ry is H, Ry is CF3, and Rsis H, CHa, or ~CH2CHg;

(x) Ry and R; are both H, Ry is CF3, and Rsis H, CH, or —CH2CHz3;

(y) Ry or Rz is CHs, Ry is CF, and Rsis H, CHs, or ~CH>CH;

(z) R+ and R; are both CHa, Ry is CF3, and Rsis H, CHa, or ~CHzCHg;

(aa) R; or Rp is H, Rsis H, Ry is CF3, and Rsis H, CHa, or ~CH,CHj;

(bb) R, and R; are both H, R4 is H, Ry is CF3, and Rsis H, CHa, or —
CHoCHg;

(cc) Ry or Rp is CHa, Rais H, Ry is CFs, and Rsis H, CHs, or -
CH,CHg;

{dd) R: and R; are both CHa, R4is H, Ry is CF3, and Rsis H, CHs, or
~CH2CHg;

{ee) R, R, and the carbon atom to which they are attached

together form K , Rsis H, Ry is CF3, and Rsis H, CHg, or —
CHzCHs;

() Q is selected from the group consisting of



ss R or RisH RMAisH R5is H CH3, or -CH2CHS,

and 0 is selected fromthe group consisting of S ¢ N
WO 2007/12143N S N -N S\~-NHaC, S OO0~ \ 1 piT/aszdoi66772

H3C H3C R, and R2 are both H, B? is H R5 is H CH3,

or -CH2CH3, and Qis selecteg romthe group .

consisting of S-1T4 -N NSSNHCOOO and ~s _IN

H3C H3C WN R or R2 is CH3, R4 is H R5 is H CH3,

or --CH2CH3, and O is selected fromthe group

consistingof S <~ N- SY N N\ SSN, , HC O

OO\ and N H3C H3C WD 2007/ 121432 PCT/ US2007/ 066772

206 vv R1 and R2 are both CH3, R4 is Hé RESL%%H CH3,
; d | ect |
2gn3iﬁﬁ§3 i 2&{’@ bﬁy

{aq) R: or Rz is H and Q is selected from the group consisting of

=7 Hﬁmfand%*g

HsC

(hh) R, and R are both H and Q is selected from the group
consisting of

S’ * 5~ * HSC B

S 0 0 0\”4

N N\ \ ] “and NN
HsC HsC

s s HC
N N \Iand TN N



Ns -114 i Y\ SN -N, N\ Ns SHIC S4CC and
"\,11 I H3C H3C ww R1, R2 and the carbon atomto
wokioch2t4Bey are attached toget her form, Ra iBCHUSIRB7/066772
is H CH3, or -CH2CH3, and ?52 selectedfromthe

group consisting of S NSI JJf-A NN, NS-NH3C$
(c) po---4 \ \ \ and N H3C H3C xx R7|s CF3 and Q

is selected fromthe group consisting of S S N S-N
"SNH3C OO \O \ and \ i N H3C H3C WD 2007/ 121432

PCT/ US2007/ 066772 207 R7 is d and Qis selected from

the group consisti n% T4 IrA Sy N
(i) R1 and Rz are both TH3 and Q IS selected from the group consisting

of
5.5 \r’%
SO g
[ ? N ’ :
- R e ST
 HsC HsC
(kk) Rqis H or CHz and Q is selected from the group consisting of
e “&\’%
S"N ¥ g S/\r’:é —</\]/§ R
O
HaC
() Rsis H, CHs, or -CH>CHs and Q is selected from the group-consisting
of
e “Q/é
s-N g S:’l’% _—<j/§ ;



-N\.~~-N\ N3\ \~\ and N H3C H3C zz Rl or R2 is H,

R7 is CF3, R4 is Hor CH3, and Qis selected from
w0 b@7ge@ep, consi sting of S~ SIN [1 N -N PCT/NSH0B066772
H3C} O oaand\ I 1\01 - %@N HSCHSC aaa Rl
and R2 are both H R7 is CF3, is Hor CH3, and Qis
sel ected fromthe group consisting of NS SI4 r y N
N, N~aNSSHCoo \\ \~and\ N I" > H3C
H3C WD 2007/ 121432 PCT/ US2007/ 066772 208 bbb Rl or R2
is H R7is CF3, RS is H, CH3, or CHZCH3 and O is

sel ect ed from t he [g{r consi sting of
(mm}) RiorRyis Rsis H or CHzand Q is selected from the

group consisting of

g.g/f Hﬁ ‘Q*and 2»@/?

HyC

¥

(nn) R; and R; are both H and Rsis H or CHz and Q is selected
from the group consisting of

o g e

S 0 0 g O
i—(\f,é—w,é‘wmd N

L]

(00) Ry or Rz is H and Rsis H, CHs, or —-CH.CH3 and Q is selected
from the group consisting of

s N S’N Ha

5 Q O
é—@/g N\ i ‘ N\ | and
HaC



NS,4 4Y-N_NSSHIC soo0andIN H3C H3C . ccc
R, and R2 are both H R7 is CF3, R5 is H CH3, or

WO 822332 and Qis selected fromthe group copSI/BEB1007066772
of NSS11 s NI Al YI S- N NHICoO--IT iN
H3C H3C ddd Rl or R2 is CH3, BP%s CF3, R5 is H CH3,
or -CH2CH3, and 0 is selected fromthe group
consisting of NSY1 i I ii SI N N, NNSSHC
O0 O and \\N H3C H3C ee Rl and R2 are both CH3, R7
is CF3, R5 is H CH3, or -CH2CH3, and Qis selected
fromthe group consisting of WO 2007/121432 )
PCToRIS2007Po86% 2 aredupts Hsamd s isrbl, AHagor SCH:CHs and Q is

selected from the group consisting of

- ) - ) N .
S S HaC
O G+ T Tand 4
H3C HEC

{gq) R, or Ry is CHs and Rgis H, CH3, or -CH,CHz; and Q is
selected from the group consisting of

O T é‘f@ﬁ

S’ - 8/ b ) HSC k]

3 O o Oﬁ

S | S | \ | and WN ‘
HSC HSC

(rr) Ry and Ry are both CHs, Rsis H, CH3, or -CH,CHs, andQ is selected
from the group consisting of

= =T gjﬁ
= ST ,éw@éaﬂd ?SS:"N/g
HaC

HaC



H3Cs 0 0 O-r and INH3C. H3CRL or RRis H R4 is
H R7is CF3, RS is H CH3, or -CH2CH3, and O is
w@edogaerad fromthe group consisting of 4 s STRCT/ES200M066772

.-NNSBHIC' So00O0 andgbbl—BCl—BCRlandRZare
bothH R4 is H R7is CF3, RoIs H CH3, or - CH2CH3,
and Qis selected fromthe group consisting of I N -

SY S 1T4 ~-</ SNN~\- SH3C (c) Oj \ andiN H3C

H3C LOWR, or RRis CH3, RAis H R7 is CF3, R5 is H,
CH3, or -CH2CH3, and Qis sel ected fromthe group

YNISIISC a6 PBBR 1 Ml 5007 sHasPocs g 8705 °

210 gelected from the group consisting of

W T Hﬁ

(tt) Ry and Rz are both H, R4is H, Rs is H, CHs, or —~CH.CHg, and Q is
selected from the group consisting of

R HoC
s 0 0 0\”4
i—ﬁ\f R “end é—%/N .
. HgC HSC ’

{uy) R, or Ry is CHs, Rais H, Rsis H, CHg, or -CH,CHg, and Q is
selected from the group consisting of

?

7 HaC

S 0 0 O ;
m \ | \ ] “and ?—S\/N '
H3C H3C



hhh R1L and R2 are both CH3, R4 is H R7 is CF3, RS is

H CH3, or CH2CH3, and Qis selected fromthe group
wae@oemsiisBng of S S Ns S "NH3C S OOfl ~PE(/US2087/066772

and : ~N H3C H3C . and enanti oggé di ast er eoners,

tautoners, solvates, or phar eutically accept abl e

salts thereof. 17. A conpound selected fromthe group

consisting of OHONO-FF SSN4 HOSNF z F F O

~ NNFf HO v(c) -CCSN OHOOCN N SN

() R and Ro are both CHg, Rais H, Rsis H, CHa, or ~CH,CHs,
and Q is selected from the group consisting of

5 ? S ? H3C ¥
9 T T e
HyC HiC

(ww) R4, Rz and the carbon atom to which they are attached

together form K , Rais H, Rsis H, CHs, or =CHzCH3, and Q is
selected from the group consisting of

S’ H S/N

§—O/§ Hj/é %—SJ/‘ and §—$’|E
HsC
(xx) R, is CF3 and Q is selected from the group consisting of
S
N s g W%

W y \!r§ \n/é \_N

S/N R §—<S”N . gh——-<\/ H3C s



F F WD 2007/121432 PCT/ US2007/ 066772 211 0 HO ~ N
--y 5 FF /' \F OFF Hc)l /| NSFN OFF
woido12142 O F F HO CNS O Ho F C o F N /PE/US0WIDNG667T2
~~NoFI / \ F 0I—|O-4----éb7FF ):/CN NYO\ F O

OF HO

(vww) - RyisCland Qis selected from the group consisting of

S\'l/g

. é—m/é : /N ‘Sj/g §—<\T,l
sN §_<th[:§ iy o

_ H3C

S 0 0 O~
é—@/é W %-/Q/g and é—w
HC HaC ,

(zz) Rs or Rz is H, Ry is CFs, Ryis H or CHs, and Q is selected from
the group consisting of

S ; s-N Hd ,

s 0 0 O\H/E

\ \ \ || ~and é’&m ,
HaC HiC

aaa R: and R; are both H, Ry is CF3, Rsis H or CHg, and Q is
selected from the group consisting of

S

s HaC

' HaC

*

HaC



NF -CCN-QF OF FHO CN1S
PCT/ US2007/ 066772 212 OF F HO N
w@E27H21482 F OOF HO F O HO-0 C NN
NF NOF .N OF |j Fl—blﬁ@sFNO

F WO 2007/ 121432:

Ps "Il,-0 F O HON

N NF F BCHOSmW0066772
F

bbb) Ry or Rais H, B, is CFs, Rsis H, CHa, of ~CH,CHa, and Q is

selected from the group consisting of

H\V; S/N —</Y§ “S:%

HaC

eul g_Q/i _Sj/‘and g‘gj/g

HaC -

cee R; and Rz are both H, Ry is CF3, Rsis H, CHa, or -CH2CH3,
and Q is selected from the group consisting of -

s HaC

S o) 0 0
' H4C HsC

3

ddd R1 or Rz is CHg, Ry is CF3, Rsis H, CH3, or -CH2CH3, and Q is
selected from the group consisting of

HoC

S o) 0 o
§—§\J/§ \ M and é"g\fw .
HaC HiC

(eee) R, and R, are both CHs, Ry is CF3s, Rsis H, CHs, or -CHzCHs,
and Q is selected from the group consisting of

b



1.1 n(c) FHONN N; OHc) | NSFI F OOF HO

F F, WD 2007/121432 PCT/US2007/ 066772 213 0 HOO N
WODRMFIE4E O HO k- Ns F 14 1)t 0 HO - F BCHUSHOVGG6TT2

Fo-~N1,S F OF HO F (g NI F

S’ »

HsC
S 0 0 O\H/E
%—W O T e T
HaC HsC R;orRois

H, Rsis H, Ry is CF3, Rsis H, CH3, or -CH>CHs, and Q is selected
from the group consisting of

S ’ S~ ’ ’ HaC )
S 0 o) o\]/z
U S WS e N
HsC HyC ’
[iii] Ry and R. are both H, R,is H, Ry is CFs, Rsis H, CHs, or —

CH>CH3, and Q is selected from the group consisting of

SN Sl ol 42;%

S" ’

o R b

Lg:ggl 91 or Rz is CH3, R4 18 H, RT s CF3, 85 IS H, CH3, or “‘CHZCH&
and Q is selected from the group consisting of

s or



Il O HO CF O0i , NESNFF iOF HO\_os NFF O

cf HO--CO0-4sd , OHO'~F 0/ 1 of WO
wQe®7n11@32432 PCT/ US2007/ 066772 214 O HO ~ C[PCTUR007/066772
HO- F O\\ / JIF OHO O H%‘i-o~_N4/0t\/'~3

hhh) R and R, are both CHa, Rais H, Ry is CFs, Rsis H, CH3, or -
CH.CHjs, and Q is selected from the group consisting of

St
A= s T el

s- * - H3C ,

s 0 0 e =

7 BT T e UL
HsC HsC

and enantiomers, diastereomers, tautomers, solvates, or

pharmaceutically acceptable salts thereof.

17. A compound selected from the group consisting of

O
o. F
HO/LK/ \(:(jNWF
S-p F
O
C




and HO 0):~CN F and enanti onmers, diastereoners,
tautoners, solvates, or pharnaceutically acceptable

wgadova2:Ber eof . 18. A conpound sel ected from t PET/YROP066772
consisting of 0 HO, ~- J\Cl\l-fa SS'\/ Ff 0 HO-~C -
F -CCN WO 2007/121432 PCT/ US 67/ 066772 215 p HD-K
~N+) 11\ ~~and O HO--~_ OF wherin the conpound
is substantially free fromthe correspondi ng other
“enantioner. 19. A compound of the fornmula p F Ho N 1sl
F ~ 20. A pharnmaceutical conposition conprising a
conpound,, salt or solvate according to any of clains
1- 19 a mxed vvlth a phar maceuti cal IFy accept abl e
carri ﬂb I u%nt 2 t hod of
treating or ntlna \-, sondition in a
manmal  whi ch d Sease~or is affected by the
nodul ati on of PPAR receptors, V\,hl ch net hod conpri ses
adm ni steri ng to a mamal

STy O
R +0 v aial
HO&OmNWJ;




in need of such treatnent or prevention a

therapeutically effective anount of a conpound, salt
wo@roogobmMat e of claiml. 22. A nethod of treatiPQI/082007/066772

preventing a di sease or condi?a nina mamal which

di sease or condition is affected by the nodulation of

PPAR delta, which nethod conprises admnistering to a

manmal in need of such treatnent or prevention a

therapeutically effective anmount of a conmpound, salt

orsol vate of claim 1. WO 2007/121432 PCT/ US2007/ 066772

216 23. The met hod of claim 21 or 22 wherein said

t her apeuy INri ses a dose
range,gi- 1000 ng. 24. The
met hodof ii  t herapeutically
effective e of from about

50 ng to about 1000 ngy. "25. The nmethod of claim21 or
22whereig@g said therapeutically effective anount
conpri sef a~dose range of fron1aboutF100 ng to about
1000 H@g. 8 ‘ g {efF preventing a
om trhe group

consi sting of diabé&tes, ephropathy, neuhopat hy,.

reti nopaphy, polycystic ovary syndrome, hypertension,
I schem étro e _~Lrritablie bowel dfFsorder,

i nf| arrat ara oF: {af diseases,

Met abol i ¢ X S me,;/ hype #-LX holresterol e m a,
dyslipidem a (including hype rtri glyceride mia,
hyperchabesterol ema, m xed hyperlipidema, and

hypo- HDLUt chel -n1a) athe oscFer05|s and
obesit§, ¥aid od ,@ Fep of
adm ni st eri ng& 5 ofi%uch treatnment a

the rapeutically.e fectlve annunt of a:conpound, salt
or solvqge of claiml. 27. The method of claim 26

wherein 8 therapeutically effectlye anount
conprii@es oty range~ef ©ro .1 ng to about
15, 000 ny. ) E
_ N .
i F
HO&O N o)m
N )
O F
o O J
T~
== ;
O FF
0
HO& mh, AN F
=N ;
O
WA Wan sy
g
e} F
~
HO | N~ <F
=



28. The nethod of claim 26 wherein said
therapeutically effective anpbunt conprises a dose

wo anga2aB2 from about 50 ng to about 1000 ng. VELT/US2007/066772
2007/ 121432 PCT/ US2007/066772,,217 29. The et hod of
claim 26 wherein said therapeag cally effective anmount
conpri ses .a dose range of from about 100 ngy to about
1000 ng. 30. A kit conprising in one or nore
contai ners an ampunt of the conposition of claim1l
effective to treat or prevent a disease or condition
sel ected fromthe group consisting of diabetes,
nephr opathy, neuropathy, retinopathy, polycystic ovary

syndr gge; perd easton, i-s@hem a, stroke, irritable
bowel disor der fl alma.t(g ) at ar act ,

cardi ovascul ar cases, Mt abll i g-X ndr one,
hyper-LDL- chol esterol em a, dysITpidem.a (including
hype rtriglyeeride ma, hypercholesterolema, m xed
hyperli ppbdem a, and hypo-HDL- chol esterol em a),

at herosckerosi s obesity. 31. A conpound of

For mut@™ (I 40 Fl R2 Q Formul a _
(1) wherein: ovalle —8For S; Rl and R2
are independently sel ecte ro e gfbhp consi sting

of H (J-8alkyl, and substituted Cl-8al kyl, or Rl, Rz

and t he fcarbon ato to which they are attached
tOgetHBQEWHQ

7cycl gal kyd= R3Fis H, R4 and RS

are i ndepende %E%ggJ%ngighe4gFoup consi sti ng

of H halo, CQF8atkyl, Y7cyek8al ki ;

C3_7cycl og| kyl - C1- 4al kyl, , C3.

7cycl @L%%Loxy-Cl-4alkyl, Cl_6al kox F1-4 al kyl ,

C~.-1€ b, het r
N




hal o substituted Cl.4al kyl, am no substituted

Cl- 4al kyl, C6l1l0aryl substituted Cl-4al kyl, heteroaryl
waamstizi4er ed Cl. 4al kyl, cyan substituted Cl- 4Bt RYB2007/066772

and hydroxy substituted Cl-4al Eyl WO 2007/ 121432

PCT/ US2007/ 066772 218 R6 and2R7 are I ndependent |y

sel ected fromthe group consisting of H  hal o,

Cl- 3al kyl, hal o substituted CLl. 3al kyl, Cl. 3al koxy, and

hal o substituted Cl.3alkoxy; nis 1; and Qis

C6_, Oaryl; and enantioners, diastereoners, tautoners,

sol vates, or pharmaceutically acceptable salts

t her eof.. . A conpound of Forffula (1) OR3 R4 R5 R6

HOX\"ON 7~ R _RIL.Eormulag (1) y wherein: Xis a

coval ent ono, and are independently

sel ected from group coopsi st ng of H  Cl-6al kyl,

and substituted Cl-5al kyl, or RlL, R2 and the carbon

atom to which they are attached together may form

C3- 7cHo kyI R3 is H R4 and RB independently

sel ect ed e oup g0 si hal o,
Cl-8al kyl, C3 cI 08 Poaf:kyl Cl- 4al kyl ,
C3. 7cycl oal KyT oxy=d - 4a?ky| 1. 6al koxy-Cl1. al kyl,

C6- 10aryl ,5 heteroaryl, halo substltut ed Cl1-4al kyl,
am noyd |tuted C 4a| kyI C,-,()aryl substituted
Cl- 4al kyl ; . 't uteeh Cl- 4al kyl, cyano
substituted C IkyINa -va@* bstituted

Cl- 4al kyl ; - RZ/ar e |ﬁdepe ntly sel ected from
the gr oup COI’]SI sting of H,

@@ O

and enantiomers, diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof.

18. A compound selecied from the group consisting of

O
Ho{lo | ;
(:CN&) OaWas

0
S Se<O-<
@ vavar



hal o, Cl1-3al kyl, hal o substituted C1-3al kyl,

Cl- 3al koxy, and halo substituted Cl-3al koxy; nis 1
woro2/128821 Q i s selected fromthe group consi SPCHYSWD7/066772

WO 2007/ 121432 PCT/ US2007/ 0665?2 219 and and

enanti omers, diastereoners, oners, solvates, or

phar maceutically acceptable salts thereof. 33. A

compound of Forrmula (1) OR3 RA X Rs Rs HO5~ Nn R7

R, R2 Formula (1) wherein: X is a covalent bond, 0,

or S; R and R2 are independently selected fromthe

gr oup- COI’]SI sting of H C -salkyl, and substituted

R1, R2 and the carbon atom to which
they%&%gached orm €3. 7cycl oal kyl ; R3
is H R4 an denehs -@ gctedfromthe
group consi st f , G :alw

C3- 7cycl oal kyl , C3. 7CS/C| oI kyI C, . 4al ky?ndC’s
7cycl oal kg oxy-C, _4al kyl, C, -5al koxy-C, -4 al kyl,

06-, Gad het eroaryl hal o subst It ut ed Cl-4al kyI

am no sub P . k o, Oar substi t ut ed
Cl- 4al kyl, cyh efl )éf -and hydr oxy
substituted CI>%a ; nd " are i ndependent | y
sele

oL s R aEeR utﬁv%@@%‘*k gyfforte 3irRapgnaing

hal o othebenarticnest, C1- 3al koxy;

19. A compound of the formula
0 F e
oA s N
_ W/,

20. A pharmaceutical composition comprising a compound, salt or solvate
according to any of claims 1 - 19 admixed with a pharmaceutically
acceptable carrier, excipient or diluent.

21. A method of treating or preventing a disease or condition in a
mammal which disease or condition is affected by the modulation of
PPAR receptors, which method comprises administering to a mammal
in need of such treatment or prevention a therapeutically effective
amount of a compound, salt or solvate of claim 1.

22. A method of treating or preventing a disease or condition in a
mammal which disease or condition is affected by the modulation of
PPAR delta, which method comprises administering o a mammal in
need of such treatment or prevention a therapeutically effective
amount of a compound, salt or solvate of claim 1.



nis 2; and Qis selected fromthe group consisting of
WD 2007/ 121432 PCT/ US2007/ 066772 220 f NS S N S N
wo-M0F3A435 O N H3C H3C ..0 NI N H3C 0 and P¢BCSzNT066772
enanti omers, diastereoners, tgq%omsrs, sol vates, or
I

pharmaceutically acceptable s

s thereof. 34. A

conpound according to claim 31, 32 or 33 selected from
the group consisting of 0O Ho-L--o o CF3 HQJ O T-01

. N ,

23.

24,

25.

26.

27.

28.

OCF3 HO~--O1 NI Nand O

The method of claim 21 or 22 wherein said therapeutically effective
amount comprises a dose range of from abogf 0.1 mg to about 15,000

- mg.

The method of claim 21 or 22wherein said therapeutically effective
amount comprises a dose range of from about 50 mg to about 1000

mg.

The method of claim 21 or 22wherein said therapeutically effective
amount comprises a dose range of from about 100 mg to about 1000

mg.

A method for treating or preventing a disease or condition selected
from the group consisting of diabetes, nephropathy, neuropathy,
retinopathy, polycystic ovary syndrome, hypertension, ischemia,
stroke, irritable bowel disorder, inflammation, cataract, cardiovascular
diseases, Metabolic X Syndrome, hyper-LDL-cholesterolemia,
dyslipidemia (including hypertriglyceridemia, hypercholesterolemia,
mixed hyperlipidemia, and hypo-HDL-cholesterolemia),
atherosclerosis, and obesity, said method comprising the step of
administering to a mammal in need of such treatment a
therapeutically effective amount of a compound, salt or solvate of

claim 1.

The method of claim 26 wherein said therapeutically effective amount
comprises a dose range of from about 0.1 mg to about 15,000 mg.

The méthod of claim 26 wherein said therapeutically effective amount
comprises a dose range of from about 50 mg to about 1000 mg.



H4~-O N | ~ CF3

WO 2007/121432 PCT/US2007/066772

29,

30.

31.
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The method of claim 26 wherein said therapeutically effective amount
comprises a dose range of from about 100 mg to about 1000 mg.

A kit comprising in one or more containers an amount of the
composition of claim 1 effective to treat or prevent a disease or
condition selected from the group consisting of diabetes,

nephropathy, neuropathy, retinopathy, polycystic bv_ary syndrome,
hypertension, ischemia, stroke, irritable bowel d_isorder, inflammation,
cataract, cardiovascular diseases, Metabolic X Syndrome, hyper-LDL-
cholesterolemia, dyslipidemia (including hypertriglyceridemia,
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL-
cholesterolemia), atherosclerosis, and obesity.

A compound of Formula (I)

Formuia (i)

-wherein:

Xis a covalent bond, O, or S;

R, and R, are independently selected from the group consustmg of H,
C1.salkyl, and substituted Cy.salkyl, or Ry, Rz and the carbon atom
to which they are attached together may form Ca scycloalkyl; |

Ra is H;

R, and Rs are independently selected from the group consisting of H,
halo, C1.galkyl, Cs.zcycloalkyl, Ca.scycloatkyl=Cq_salkyl, Ca.
scycloalkyloxy—Cr.4alkyl, Ci.salkoxy—Ci.4 alkyl, Ce.10aryl, heteroaryl,
halo substituted Cy.salkyl, amino substituted Cy.salkyl, Cs.10aryl
substituted Cq.qalkyl, heteroaryl substituted C;.salkyl, cyano
substituted C4.qalkyl, and hydroxy substituted C4.salkyl;
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32.
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Re and Ry are independently selected from the group consisting of H,
halo, Cy.zalkyl, halo substituted Cy.zalkyl, Cizalkoxy, and halo
substituted C..zalkoxy;

‘nis 1; and

Qis 05-1 oaryi;

and enantiomers, diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof.

A compound of Fbrmula (E)

Formuila ()

wherein:

X is a covalent bond, O, or S;

R; and Ry are independently selected from the group consisting of H,
C1.salkyl, and substituted C.galkyl, or R4, Rz and the carbon atom
to which they are attached together may form Cs.zcycloalkyl;

Rsis H;

R. and Rs are independently selected from the group consisting of H,
halo, Cy.salkyl, Cascycloalkyl, Ca.s,cycloalky-Cq.salkyl, Ca
scycloatkyloxy—Ci.qalkyl, Cy.salkoxy—Cy.4 alkyl, Cs.10aryl, heteroaryl,
halo substituted C,.4alkyl, amino substituted Ci.salkyl, Ce.10aryl
substituted Cy.salkyl, heteroaryl substituted Cy.4alkyl, cyano
substituted Ci.4alkyl, and hydroxy substituted Cq.salkyl;

Rs and Ry are independently selected from the group consisting of H,
halo, C1.zalkyl, halo substituted C1.aalkyl, Cysalkoxy, and halo
substituted Cq.zalkoxy;

nis1or2;and

Q is selected from the group consisting of



WO 2007/121432 PCT/US2007/066772

33.
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0’N _ij/ U T :l/ and\[j/%

and enantiomers, diastereomers, tautomers, solvates, or
pharmaceutically acceptable salts thereof.

A compound of Formula (1)

Formula (1)

wherein:

X is a covalent bond, O, or S;

R, and R, are independently selected from the group consisting of H,
C1.galkyl, and substituted Cy.galkyl, or Ry, Rz and the carbon atom
to which they are attached together may form Cs;cycloalkyt;

Rsis H;

R, and Rs are independently selected from the group consisting of H,
halo, C.galkyl, Cs.scycloalkyl, Ca.scycloalkyl-Cy.4alkyl, Cs.
seycloalkyloxy—Ci.4alkyl, Cy.salkoxy—Ci.4 atkyl, Ce.10aryl, heteroaryl,
halo substituted C;.4alkyl, amino substituted Cy.salkyl, Ce.10aryl |
substituted C..4alkyl, cyano substituted Cs.4alkyl, and hydroxy
substituted Cq_alkyl;

Rs and Ry are independently selected from the group consisting of H,
halo, C1salkyl, halo substituted Cy.3alkyl, Cy.zalkoxy, and halo
substituted Cy.zalkoxy;

nis 2; and

Q is selected from the group consisting of
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Ly (<3
H4C ’
Fo o s QB
HiC 3
ot (TS N
HsC ’
: .S‘j/% _
§—-</S\/!]/ | § \’ | gnd ;—{}—-E

.
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and enantiomers, diastereomers, tautomers, solvates, or
pharmaceutically acceptable salits thereof.

34. A compound according to claim 31, 32 or 33 selected from the group
consisting of

o |
HO—~ -0
o |

HO~ N0 N CFs
1*Gas
N 1
0
c
Ho-“_ 0 N YQ/ o
O

0
Ho-“_o_
TO»
CFa .

and



