WO 2007/ 121432PCT/ US2007/ 066772 1 TI TLE OF THE | NVENTI ON

BENZOAZEPI N- OXY- ACETI C ACI D DERI VATI VES AS PPAR- DELTA AGONI STS USED
FOR THE | NCREASE OF HDL-C, LOWER LDL-C AND LOWER CHOLESTEROL

CROSS- REFERENCE TO RELATED APPLI CATI ONS This application clains
the benefit of U S. Provisional Application 60/793,001, filed on
April 18, 20 z0wdiizeibz i S i ncorporated by reference hereeirsiomiisdrs:
entirety. STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR

DEVEL OPNVENT The research and devel opnent of the invention
descri bed bel ow was not federally sponsored. BACKGROUND OF THE
| NVENTI ON The peroxi sonme proliferator-activated receptors

(PPARs) are considered to be netabolic sensors regulating the
expression of genes involved in glucose and |ipid honeostasis. They
are nenbers of nucl ear recept GITIHIQETHEINVENGFONRXR het er odi ners and
are ligand-activated transcription factors. Agonists of the PPARa
(e.qg., Genfi broHENZCAZEPHRARY-AGEFIC AMDRERYATIVES AGIPPARBELRTA used
for the treat mMAGONIS TSI YSEDFT QR FHEINGREASE AekiBE-C, LOWRR LPLA 19!NDEach
receptor has a distinct ti ssueLOWER CHOLESRERPLh PPARa showi ng

hi ghest expression in liver, PPARy in adipose tissue and PPAR5 havi ng
the wi dest distribution being ubiquitously expressed in adult rat
(Braissant et al., 1 S ERENR RS RELAERARFLICAHONS, nd i n many
different ti ssues involved in lipid netabolismincluding liver, '

ki dney, abdom nal adi pose-and skel eta Ayboeyf et 1997) .
WD 2007/ 121432PCT/UB%8@3)*F@6>@7#2“§*“9 be“®”°§§c§7é’P\’)§'°’&3t"‘8ﬂ'Fa1a?'bands for
PPARS have beeo/798/00i srhmbraA,brmms rEPoa, Jaett ielincorpdented ndfeagncef its

function in i |d netab sm (Barak et al, 2002; diver et al., 2001,
Tanaka et al, @f t at, 2003). The main effect of these
conpounds in db/db mce (Leibowtz et al., 2000) and obese rhesus
monkeys (Qiver et akyyy Nb”&r{f‘ﬁﬁ&fsébtﬂébﬁl gpsi ty

| i poprotein chol est = erides with
little effect on glucose (aRExxAdtH @ RMENT wer e decreased in

nonkeys). HDL-C serves to renove chol esterol from peripheral cells

t hrough a process called reverse chol esterol transport. The first and
rate-limting steplhemesesich anddaveigaaeatof §ie ipvantion drscubrsi Ralgvewas and
phosphol i pi ds nLorebidl8iIadRhédeRr otein A-1 conponent .of HDL, is nediated
by the ATP binding cassette transporter Al (ABCAl) (Lawn at al.

1999). PPAR6 activation appears to increase HDL-C through
transcriptional regul ati onBaCKABROAND OF THE INVENTION 2001). Therefore,
by i nduci ng ABCA1L nRNA in macrophages, PPAR6 agoni sts could increase
HDL-C I evel s in patients and renove excess chol esterol from

| i pi d-1 aden macr opftegesgxisoms mcﬁhf@rh‘@r—aatjvatedpe@pmrs(ﬁﬁﬂﬁﬂ) B&r oscl erotic

| esi on devel o ANal t he
statin drugs, B%s’ﬁeﬁedtﬁ #Q‘lfﬁhq Psc't%bglﬁ{'%é éﬁprk%%{ b&decr ease
LDL- C or the fivbived iaglucopeanshiind h@ﬁmaﬁdﬁ Ij'lhARéfedQ@ﬁP%Fﬁ§f N¥ERATNg | ow
potency and 'Fléé!éﬁt'opﬂ:ﬁéﬁlahﬁuﬁ@r%&# héi@#oufaaé?be?«f@&seqeﬁnd héhvat@dl tl on, li ke

the fibrates, PPAR8 a%onl sts have - Fpotentl al also red
triglyceri des!ranseriglifiasiofga AOPISR Of E@t o1ARcte Q:aﬁwfmf%?é'bﬁmda'?"ﬁﬁ% ease.

Exanpl es of kpoyna anﬁB@%ub@péQ%'@E&fdm{é t%&%h&nt%@%ﬂiildéﬁfas and

hyper | i pi dem &, di abetes, or atherosclerosis._ include

(Lei bowi t z et diapetes.Jewmssivelyy FagB RSP Pes p disinctiissie d's"ﬂ?}’@?'? Wlﬂ”rher eis

a continuing Ppﬁﬂafsﬁémﬂ§Wgﬁ’5’ﬂ%x9@l§§:@n aRet, s'PaRym@aseaus@defaﬂdt her
need for new PPAR delta agonists that increase HDL-C, | ower LDL-C,

and/ or | ower Eﬁéﬁéﬂ@‘é’ﬁgﬂhe W@F@'SV@U@WW%H&‘QW@%W pgressed, skl del t a
agoni sts for (heshiateeal, 19ésmnahemﬁansnemaém\msfomwhmhy,

retinopat hy, pol stic ovary
P Y gn‘fe%an tissues lﬂVOlVEd in Yp;d metabollsm including liver, kidney,

abdominal adipose and skeletal muscle (Auboet_;f et al., 1997).



3 hypertension, ischema, stroke, irritable bowel disorder,

I nfl anmati on, cataract, cardiovascul ar di seases, Metabolic X
Syndrone, hyper-LDLchol esterol em a, dyslipidem a (including

hypertri gl yceri dem a, hyperchol esterol em a, m xed hiperlipidema, and
hypo- HDLchol est erol em a), atherosclerosis, obesity, and other

di sorders rela gehnbfasd i pid netaboli smand ener gy honeoegi@si6riossr72
conplications thereof. SUMVARY OF THE | N\éEl\ﬂ'I ON The present invention
is directed to a conpound of Fornmula (1):” R3114 AsR6 Forrmula (1)
wherein: X is a covalent bond, 0, or S; RL and R2 are independently
selected fromthe group consisting of H Cl.8alkyl, and substituted
Cl. 8al kyl, or 131, R2 and the carbon atomto which they are attached
together may form C3. 7cycloal kyl; R3is H R4 and R5 are

i ndependently selected fromthe group consisting of H halo,

Cl. 8al kyl, C3.. 7cy&leoaitiypaterCBzandy (h #PRRS hale béead fulllishe@Howing a

el oo ! 0 S Bl Gt BGRB8 1.
C6- lear Y1 s ub__s(DIivteueml., 20, Kghaka eyan200Subsng e-pa!eﬂ(}@n‘ Thé kpin efiznid
oo o S8 Al o A0 ol o B129BTERIL e FLaR o
d .sal kyl, Cl.reenkepx(Qlivernet aha?(91bwirsan inoeask Chigh deasiy, lipoprotein
cholesterol (HDL-C) and a decrease in triglycerides with litile effect on
glucose (although insulin levels were‘de.creased in monkeys). HDL-C serves
to remove cholesterol from peripheral cells through a process called reverse
cholesterol transport. The first and rate-limiting step, which is a transfer of
cellular cholesterol and phospholipids to the apolipoprotein A-l component of
HDL, is mediated by the ATP binding cassette transporter A1 (ABCA1}
(Lawn et al., 1999). PPARS activation appears to increase HDL-C through
transcriptional regulation of ABCA1 (Oliver et al., 2001). Therefore, by
inducing ABCA1 mRNA in macrophages, PPARS agonists could increase
HDL-C levels in patients and remove excess cholesterol from lipid-laden
macrophages, one of the major players in atherosclerotic lesion
development. This would be an alternative therapy to the statin drugs, which
show little effect on HDL-C and mainly decrease LDL-C or the fibrates, the
only marketed PPARa agonists, having low potency and inducing only
modest HDL-C elevations. In addition, like the fibrates, PPARS 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 delia agonists for the treatment of diabetes,
nephropathy, neurcpathy, retinopathy, polycystic ovary syndrome,



nis 1, and O is selected fromthe group consisting of 4 EO4 -N
s-N's-N and enantioners, diastereoners, tautomers, solvates, or
phar maceutical ly acceptable salts thereof. The present
invention is further directed to pharnaceutical conpositions
cont ai ni ng one or nore conpounds of Formula (1), and to to use of
such conpoungsn andh2aenpositions to treat a condition aich@Slhsibeat?

i ndirectly nedi ated by PPAR delta. DETAILED DESCRI PTI ON OF THE

| NVENTI ON As used herein, the followi ng underlined terns are

i ntended to have the follow ng neanings: "Ca-b" (where a and
b are integers) refers to a radical containing froma to b carbon
atons inclusive. For exanple, Cl-3 denotes a radical containing 1, 2
or 3 carbon atons. "Alloil" refers to a saturated or

unsat urat ed, Inypareimeidn, isthesizy birokehmiitable bowstclisocdenumfavaztion,

25 g e car bartadt o B Hire o RSl R B g T o o
al kyl groups ichclestdmlenatdysipensd (indutingdypetrigiyeetidepia, et hyl s
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL-
cholesterolemia), atherosclerosis, obesity, and other disorders related to lipid
metabolism and energy homeostasis complications thereof.

SUMMARY OF THE INVENTION

The present invention is directed to a compound of Formula (I):
Q Ra R

Rs Hs
X /
Ho& \\ N
|y W,
Formula {I)

wherein:

Xis a covalent bond, O, or S;

R4 and Rz are independently selected from the group consisting of H,
C1.gatkyl, and substituted Cy.salkyl, or Ry, Rz and the carbon atomn
to which they are attached together may form Ca.rcycloalkyl;

Rais H;

R; and Rs are independently selected from the group consisting of H,
halo, Cy.salkyl, Cazcycioalkyl, Cscycloalkyl—Ci-salkyl, Ca.
seycloalkyloxy—Ci-galkyl, Cysalkoxy—Ci.4 alkyl, Ce.10aryl, heteroaryl,
halo substituted C1.4alkyl, amino substituted Ci.salkyl, Cs.10aryl
substituted Cyalkyl, cyano substituted Cy.salkyl, and hydroxy
substituted Ci4alkyl;

Rs and R are independently selected from the group consisting of H,
halo, Cysalkyl, halo substituted Cq.aalkyl, Cq.aalkoxy, and halo
substituted Cy.aalkoxy;

nis 1; and

Q is selected from the group consisting of



WD 2007/ 121432PCT/ US2007/ 066772 5 such as ethanyl, ethenyl, ethynyl;
propyls such as propan-1-yl, propan-2-yl , cyclopropan-1 -yl, prop-1
-en-1 -yl, prop-1 -e n-2-yl, prop-2-en-1 -yl, cycloprop-1l-en-1-yl;
cycl oprop-2-en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butyls
such as butan-I-yl, butan-2-yl, 2-nethyl-propan-1-yl,

2- et hyl - pr opajmémylssz cycl obutan-1 -yl, but-1 -en-1 -yerublddmdsrr
-en-2-yl, 2-nethyl-prop-1-en-1-yl, but-ZHgn-l-yI, but - 2-en-2-yl,
buta-1, 3-dien-1-yl, buta-1, 3-dien-2-yl, cyclobut-1l-en-1-yl,

cycl obut-I-en-3-yl, cyclobuta-1,3-dien-1-yl, but-l-yn-1-yl,
but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the |ike. Were specific

| evel s of saturation are intended, the nonencl ature "al kanyl ",

"al kenyl " and/or "al kynyl" is used, as defined below. In preferred
enbodi nents, the al'kyl grogps ar (%1-05) &l kyl, mﬁtbﬂfgl-OB) bei ng
particularly preferr?d{fé?fli KiyT ca?_gEFrTor éxégpke, C3_10al kyl ;
preferably, cycloal kyl $38 C3. 7cyst®al kyF. N "Alkanyl" refers to a
saturated branched, straight-chain or cyclic nov&bent hydrocar bon
radi cal derived by the.$ val , 0 hydr ato a single
carbon atom of a par quneg i cal yl grou i ncl ude, but
are not limted to, t hanyl; ethanyl; proﬁ%nyls St as >propan-1-yl,
propan-2-yl, cycl opropdf-I|-yl, etg.; sbutyapyl sug b?ten-lll,
butan-2-yl, 2-methyl $pyo é—l-?#@k_- t&yk&g opan-23y| N~

cycl obutan-1-yl, etc.; d the | iXE n prgférred e odi nents, the
al kanyl groups are (Cl.8) al kanylg_w4gh Eéﬂ.3) being particularly
preferred. "Al kenyhl ef tjo ‘an unsat w=at ed branched,

strai ght-chain or cy Tﬁ%jﬁanov | ent” hydryng n patli cal having at

| east one carbon-carbon®doubil e #88nd deri-ved by The:renoval of one
hydr ogen atom from a single carbon atom of a parent al kene. The
radical may be in either the cis or trans confornmati on about the
doubl e bond( s)and pyiticmers PiestgiaCMer % tRstomeTe | solygtespriphameadgstically ni t ed
to, ethenyl; ReeRdWd SaiiBWdiedts prop-1-en-1-yl, prop-1-en-2-yl,
prop-2-en-1-yl, prop-2-en-2-yl, cycloprop-1 -e n-1 -yl;

cycl oprop-2-en-1 -yl; butenyls such as but-1-en-1-yl, but-1l-en-2-yl,
2- met hyl - pr op- 1- enFHepresenbintverdion s fliriydr dirbetéd & prarrbageiuticadut - 2- en- 2-yl

buta-1, 3-di en-1-vyl .... -1, 3-dien-2- C -1-en-1-vl.,

cycl obut - 1- enpgrpé?s,at;ogggg}g%ﬁ{nﬁ_o% gf ﬁ'?gn-oﬁﬁf Ffﬁé’ser%f%%%g%&liﬁqé t(%/#C'ke.

"Al kynvi " ref essofsuchrompasds rad eempesinohtedreat & candjfian-ditgaiivoror cyclic
nonoval ent hy : i inNg at | east one carbon-carbon
triple bond dg@?%%@b%§m¥ﬁgb$gﬁgeg¥hgf one hydrogen atomfroma single
carbon atom of a parent alkyne. Typical alkynyl groups include, but
are not linmted to, etpEPWLERPPESYATION GFTIRE INVEWPTIONN-1-YI,
prop-2-yn-l-yl, etc.; butynyls such as but-1I-yn-1-yl, but-I-yn-3-yl,
but-3-yn-1-yl, et s usadteldie tHe Mwing underlinedielr@e aad ikiehdeddthave

"het er oal kanyl" r?fer to al kyl or al kanyl radicals, respectively, in
whi ch one or HE¥IHBRAMISHs (and any necessary associ ated hydrogen
atons) are independently replaced with the sane or different

het eroat oms (i ncl udi R I r

Typi cal heteroatongiigwﬁgéFgﬁgﬁﬁﬁgﬂﬁﬁﬂﬁgRggﬁgﬁgg?&%ﬂgﬁﬁgg?ﬁgép are
not |imted tejo blcarbon along, in@isiveetFor eRngfiathedeneteeadadicals are 0, N
and S. Thus, Hﬁkﬁﬁﬂghkfﬂyﬁcéﬁﬁﬂéﬁh§.Ca” contain one or nore of the
same or different héteroatomc groups, including, by way of exanple
and not limtation, epoxy (-0-), epidioxy (-0-0-), thioether (-S),
epidithio (-SS-), ug_%gxﬁémméséluéreh,or%agafwaféal, BRNENER; Mrdight-chaifi NO
(-NR -), biimno (- -hmkéﬁi azi no ;hkhh}, ﬁﬁo (-N=N-e, azox
(-N-0-N-), azPriYRls Pongeelepthydrocaop fical gefvegiyne emavaiAfoRe (- sHo-),
sul fonyl (- 5(Rydtagen sadifl frome dihdi€ cabbesemedielpdéntiakahadapasdent | y

alkyne. Typical alkyl groups include, but are not limited to, methyl; ethyls




"Al kanyl oxv" refers to a saturated branched, straight-chain or cyclic

nonoval ent hydrocarbon al cohol radical derived by the renoval of the

hydr ogen atom from t he hydroxi de oxygen of the al cohol. Typi cal

al kanyl oxy groups include, but are not limted to, nethanyl oxy;

et hanyl oxy; propanyl oxy groups such as propan-1-yl oxy (CH3CH2CH20-),

propan- 2-yl oxpo doéAkikd) 2CHO- ), cycl opropan- 1-yl oxy, et @crrubisb@osh0xy

groups such as butan-1-yl o>cy, butan-2-yloxy, ‘ :

2- met hyl - propan- 1-yl oxy, 2-nethyl-propan-2-yl oxy, cycl obutan-1-yl oxy,

etc.; and the like. In preferred enbodi nents, the al kanyl oxy groups

are (C1.8) al kanyl oxy groups, with (C1_3) being particularly

preferred. 8 "Heteroaryl" refers to a nonoval ent

het ercaromati c radi cal derived by the renoval of one hydrogen at om

L roma |Si le e su;ﬁas@fhaaylpaham eh@hﬁf@ﬁﬁyhﬂch@sbm’pgn&%tmmﬂan%@l cal ;
eteroal yl gro ar.e. not cal s derive

from car bazol ecy&f’ﬂ'ioggriglyg P“?Fhﬁs%ryé prqpn{jgﬁqg Y pﬁoc?o% er&%’l i ndol i zi ne,

i soi ndol e, i saiyndpioprieen-i gb quileyodp-2en- 1|-y$qur¢p ol o, prage-ur-otve etc.;

napht hyri di ne, I OX&Z . [ YT azi-ne,

pyrazol e, pyr |bd1§’z‘(’?%}§%za% b%tanof(g &ltgn 2&1}]8 ’ﬁ@hy'ﬁw#’ @11 pyrrolizine,

qui nazol i ne, dimathyi- Pfepafq&h/hqumutw P 1 ﬂmuﬁrdﬁall'i “Hebuttiean-2rylo| e,

t hi adi azol e, t t NG z e|3§,@ﬁl.1t e |like.
In preferred e%g@ﬂ b 1haln0‘ﬁﬂ ﬁﬁtze%r{)ta?l Qm%g eﬁjg.pf gﬁg -20 ms)'h1 mber ed
1

het eroaryl, wilg- 53ﬂ99rh%'%@¥c&?uhb‘9@‘r1d$r°y?’ -pdrticularly:

preferred. cyc]omﬁmlmeﬁﬂrw@hkwyn 1fy€fb@f-$-yﬁ-9 Y| baasynatwctm;rand
unsat ur at ed m)noc cli c 0 ar bon

r C
o 16 ol ndGtiie (kg spoul&ve's o et ASURBEded 1 NoTRSRRRES T e ¢ he
cycl ohet er oal kylkamy"aa@npiaarﬁwwaikmyf"wluseldeamemamtmtownﬁeq:reiedem ly

selected fromthe gro 0 T
cycl ohet er oal &7 ﬁ%?eéﬁp& ﬁ%&ﬁﬁhgga%dp’ér galﬁg,ﬂvﬁ(mu[ %%lng radi cal s
derived from ipaitdalzdy pefered. Cyclsradii can bepfqyexamplnets-pi I!mlrl di ne,
pyrazolidine n e, and the like. In preferred
enbodi ment s, EFaB@I ‘%’ﬁe[bt‘al gglb %ﬁ%llbgkg 3-6 nenbered cycl ohet er oal kyl .
"Cycl oheteroal kanyl refers to a saturated nonocyclic or b| cyclic
al kanyl radical i nAlgEnyhreiere loapdyRtes ARshed 1 LBIdREERRPRHCIE "0 or S.
In certain Sp%r{obﬁént&ﬂ‘efbdhﬂmmeﬁdudah@erw@b@b@tr@meail lsBend hyRiageaoNt ai n
up to four heterotornsl ependent | SelFF’é'? !g mtpﬁlﬁq’f)g s
consi sting of ¢ O'Qr‘?ds'@ ﬁ%ﬁ?‘bﬁ‘f’m &PEfrY 8 %’éﬁ é’r?i?P gt 98P
i ncl ude, but a’fcmd@pbuﬂalrémditaduté@to, matHaogll ethareyl;ipvemhnfissoth as dazol i di ne,
nor phol i ne, erazi r,azol i di L di ne,
qui nucl i di ne Qg hﬂ. ;iiro;EarPE ! 956%@05% e 1@%(34%‘3%%9{@5%&%%
cycl ohet er oal loatayl -yisbuiarg2-41, Rendteyl e repdhdfamethybirikpany2-yl,
- Gyel ohet er oaldiglithan-§ §f 8 ahdl 1 ! W AbRAI-HBABGNIIEG, Bl AMaRlC! | C

al kenyl radica fe carbon atomis replaced with N,"0.or S.
In WD 2007/ 1211%29@@1}5)2@@7}&0%‘7?@1 - beieg paitipulatyrieierreg enbodl ment s
t he cycl oheteroal kenyl nmay contain up to four heteroatons

i ndependently selected fromthe group. consisting of N, 0 and s,
Typi cal cycl ohet er‘ééierehipferfrist an inssturated bgachesh sTaighi-chaid o PYAlied t o,

radi cal s deri \ﬁ%ow@rmhwﬂoeﬁr%@ﬂ\ tdRal Mrgzéﬂéaﬁﬁonemémdﬁ-daﬂﬁ)n dougrl i ne,
pyran, and the |ik preferred enbodi nents he cycl ohe eroalkanyl

is a 3-6 rrerrb@P@‘Hd%@}'GPBMQ’ieeﬁeB'&Wé’W'ﬂe hydrogen ateyp, o 98 GBLPR t ut ed”
reg ers é 0 aI r%ﬂﬂn??ﬂa;baﬁeww!&hegmﬁe fHdicAPInEy h??fmemhabgrm;ans eac)h

i ndependent |y a t he sane i nt ,substityent(s).
Typi cal substicPrL‘fBWE iop ﬂ%'{ﬁée d%{qfe%ng&io yﬂ'?aﬁ’?[fe(%'yl pEHps %CH‘%% tﬁﬁo
=0, -OR -0-0Rre no‘SRmtecS’[o, ethdnyh-pbienylsNBch a@p-1-&NJ -y} OEN:-1-e15eh, - NCO,
-NCS, -NO N02

B0} (0vy 2, - PRSOR) 2 PR B RE IR e R

butenyls such as but-1- en 1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl,
but-2-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,



WO 2007/ 121432PCT1US2007/ 066772 10 In any structure that
contains the synbol 1, that synbol designates the |ocation(s) of the
open val ence(s) where the partial structure attaches to the rest of
t he nol ecul e. Throughout this disclosure, the term nal portion
of the designated side chain is described first, followed by the

adj acent fund¥Q ¥WHaRI4EY toward the point of attachnent PCTIHEH07/06EF2
exanmpl e, a "phenyl G . sal kanyl am nocar bony al . sal kyl n substituent
refers to a group of the formula: 0 al kanyl NHal kanyl The
present invention is directed to conpositions conprising a conmpound
of Formula (1) for uses as PPAR delta agonists: wherein

buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl,
cyclobuta-1,3-dien-1-yl, efc.; and the like.

“Alkynyl" refers to an unsaturated branchad, straight-chain or cyclic
monovalent hydrocarbon radical having at least one carbon-carbon triple
bond derived by the removal of one hydrogen atom from a singlé carbon .
atom of a parent alkyne. Typical alkynyl groups include, but are not limited
to, ethynyl; propynyls such as prop-1-yn-1 -yl, prop-2-yn-1-yl, eic.; butynyls .
such as but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.

“Heteroalkyl” and “heteroalkanyl” refer to alkyl or alkanyl radicals,
respectively, in which one or more carbon atoms (and any necessary
assoclated hydrogen atoms) are independently replaced with the same or
different heteroatoms (including any necessary hydrogen or other atoms).
Typical heteroatoms to replace the carbon atom(s) include, but are not
limited to, N, P, O, S, Si, etc. Preferred heteroatorns are O, Nand S. Thus,
heteroalkanyl radicals can contain one or more of the same or different
heteroatomic groups, including, by way of example and not limitation, epoxy
(-O-), epidioxy (~O-0-), thioether (-S-), epidithio (-SS5-), epoxythio
(~-0-8-), epoxyimino (-O-NR'~), imino (~-NR'-), biimino (-NR'~NR'-),
azino (=N-N=), azo (-N=N-}, azoxy (-N-O-N-), azimino {-NR'-N=N-),
phosphano (-PH-), A'~sulfano (-SH.~}, sulfonyl (-S(0)z-), and the like,
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, acephenanthryiene,
anthracene, azulene, benzene, chrysene, coronene, fluoranthene, fluorene,
hexacene, hexaphene, hexalene, as-indacene, s-indacene, indane, indane,

naphthalene, octacene, oclaphene, octalene, ovalene, penta-2,4-diene,



Formula (I) wherein: X is a covalent bond, O, or S; RL and R2 are

| ndependent|ly selected fromthe group consisting of H G .salkyl, and
substituted at.salkyl, or R, R2 and the carbon atomto which they
are attached together may form C37cycloalkyl; R3is H R4 and R5 are
i ndependently selected fromthe group consisting of H halo,

G .sal kyl, C¥orwywikwad kyl , C3. 7cycl oal kyl --01. 4al kyl , PCBUS2007/066772
7cycl oal kyl oxy-01. 4alkyl, Cl_6al koxy-Cl4 sal kyl, Cs.waryl, heteroaryl,
11 hal o substituted Cl.4al kyl, am no substituted 0l1l4al kyl, C6.10aryl
substituted C1, 4al kyl, cyano substituted O1l..4alkyl, and hydroxy
substituted Cl-alkyl; R5 and R7 are independently selected fromthe
group consisting of H, halo, Cl.3alkyl, halo substituted G . 3al kyl,
Cl. 3al koxy, and hal o substituted Cl3al koxY; nis 1; and Qis selected
from t he groupestagsiaengleos, pentdpiene, aemiens, phenalene, phenanthrene,

picene, pleiadene, pyrene, pyranthrene, rubicene, triphenylene,
trinaphthalene, and the like. in preferred embodiments, the aryl group is

{Cs-20) aryl, with (Cs.10) being patticularly preferred. Particularly preferred
aryl groups are phenyl and naphthyl groups.

“Arylalkyl® refers to an acyclic alkyl group in which one of the
hydrogen aioms bonded to a carbon atom, typically a terminal carbon atom,
is replaced with an aryl radical. Typical arylalkyt groups include, but are not
limited to, benzyl, 2-phenylethan-1-yi, 2-phenylethen-1-y!, naphthylmethyl,
2-naphithylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl, - .
2-naphthophenylethan-1-yl and the like. Where specific alkyl moieties are -
intended, the nomenclature arylalkanyl, arylakenyl and/or arylalkynyl is used.
In preferred embodiments, the arylalkyl group is (Ce-z6) arylalkyl, e.g., the
alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C+.¢) and the aryl
moiety is (Cs-20). In particularly preferred embodiments the arylalkyl group is
(Cs-13), €.9.. the alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is
(C1-3} and the aryl moiety is (Cs-1¢). Even more preferred arylatkyl groups

are phenylalkanyls.

“Alkanyloxy” refers to a saturated branched, straight-chain or cyclic '
monovalent hydrocarbon alcohol radical derived by the removal of the
hydrogen atom from the hydroxide oxygen of the alcohol. Typical a!'kanyloxy
groups include, but are not limited to, methanyloxy; ethanyloxy; propanyloxy
groups such as propan-1-yloxy (CHzCH2CH>0-}, propan-2-yloxy
{(CH3)2CHO-), cyclopropan-1-yloxy, etc.; butanyloxy groups such as
butan-1-yloxy, butan-2-yioxy, 2-methyl-propan-1-yloxy,
2-methyl-propan-2-yloxy, cyclobutan-1-yloxy, etc.; and the like. In pi‘eferred
embodiments, the alkanyloxy groups are (Ci.g) alkanyloxy groups, with {C1-a)

being particularly preferred.



and enantioners, diastereoners, tautoners, solvates, or

pharmaceutically acceptable salts thereof. In particular, the
present invention is directed to a conpound of Forrmula (1) wherein: X
is 0; or R1 and R2 are independently selected fromthe group

consisting of Hand G ,salkyl, or RI, R2 and the carbon atomto which
t hey are att g haget her may form C3. 5cycl oal kyl , apgri®%®nes772
particularly R and 92 are independently selected fromthe group
consisting of Hand CH3, or RlL, R2 and t Re car bon atomto which they
are attached together may form WD 2007/ 121432PCT/ US2007/ 066772 12 ;

or R4 and R5 are independently selected fromthe group
consisting of H and Cl.8alkyl, and nore particularly R5 is H CH3, or
-CH2CH3; or R6 and R7 are independently selected fromthe

group consisting O‘fHé‘rbroQgg" foferB @ #mdHARINE Hétedalohadatddital ddBvedn) koxy,
and hal o substjtute : a“}é‘{%‘ﬁ%’ and_nore ,&qﬁll’t | culfarl E/PSEG s Hand R7
is selected frohfeMayaiigns NG o2 sugigatolgra PR ¢ i ¢ ut ed
Cl. 3al kyl , andiehadbaromutusirigtsystest. Gypidallhsxyaryl graipsincidpdut areuloar | y R7
is selected fror e group.consisting of E.. . - Q- CF3; or
More particul &mﬁpﬁé Q’[’ ﬁ%%‘sgcsegﬁ?osffmg?\rﬁ?zoorlue’i'rg’d%%r?eéé'ﬁégm?’gmg%donpound of
Fornmul a (1) asndoticayindalizine isnindplej inoindilise Jsoquindiine, isothiazole,
2007/121432 Pqéoy%(?&?r(agﬁﬁﬁ%%e, oxadiazole, oxazole, purine, pyran, pyrazine,

pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline,

quinoline, quinolizine, quinaxaline, tetrazole, thiadiazole, thiazole, thiophene,

triazole, xanthene, and the like. In preferred embodiments, the heteroaryl

group is a 5-20 membered heteroaryl, with 5-10 membered heteroaryl

being patticularly preferred.

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

“Cycloheteroalkanyl” refers to a saturated monocyclic or bicyclic
atkanyl 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, © and
8. Typical cycloheteroalkanyl moieties include, but are not limited to, radicals
derived from imidazolidine, morpholine, piperazine, piperidine, pyrazolidine,
pyrrolidine, quinuclidine, and the like. in preferred embodiments, the
cycloheteroalkanyl is a 3-6 membered cycloheteroalkanyl.

“Cycloheteroatkenyl” refers to a saturated monogyclic or bicyclic
alkenyl radical in which one carbon atom is replaced with N, O or 8. In




13 R1, R2, R4, and Fis are independently selected fromthe group
consisting of Hand G .3alkyl, or RI, R2 and the carbon atomto which
they are attached together may form C3. 5cycl oal kyl; and R6 and R7 are
i ndependently selected fromthe group consisting of H halo,

G . 3al koxy, halo substituted Cl.3al kyl, and hal o substituted

Cl. 3al koxy; awahkoemiansi oners, di astereoners, tautoners pCsobwaties7z or
phar maceutical ly acceptabl e salts thereok. I n anot her aspect,
the present invention is directed to pharnaceutical conpositions
cont ai ni ng one or nore conpounds, salts or solvates of Fornula (1) as
descri bed herein adm xed with a pharnmaceutically acceptable carrier,
exci pient or diluent, wherein the conpositions can be used to treat a
condition directly or indirectly medi ated by PPAR delta. The
present i nventcedainispecilissicenshiodimsntsothe oyclphetereadienglfmay eomiaimigp terfour
preventing a g ﬁ ?mQIndegé}%ﬁﬂﬂ%Jécﬁd%ﬁﬂhbg%p cBﬁ’élétIn gt Rrbyng mamal

and nore partic di seasé or condifion is affected

by the modul at§ a’mpl@al cwt%realk%nyi moletiesTingydes Bytere net liniled i, dirals

aspect, the preaen ird Wedidoib, b?ra%lﬁ@cdyﬂ@ﬁeom@olmét Qn@ﬁdftﬁeﬂikb' ng or
preventing a disease or conditign in I_‘_'|’sbease or

condition is 3fPeised WOFWE“F%HI?ICM?IPI&%GVB?IK@WA'R%%ﬁW Ett or s,
whi ch net hod eggpHdteeakada nistering to a manmal in need of such
treatment or prevention a therapeutically effective amunt of a

d, | t { f..F I . M
partioutarty, the dhe/abeatei Rkl bd rOR Rl B8RS . dose
range of fromhadrogén &othsme ¢azhaixependebiDEplaned mei“e spawetar different y, t he
ther apeuti cal lg Mtisgg%m ‘ﬁﬁgi@ﬁ%ﬂﬂétn&%@ﬁéuﬁf‘eﬁb@t HORG IR %, A, Lrom about

50 ng to about articul ar § erapeutically

ef fective amoult, dmsR. S'&Qﬁdtﬁfe -“Sarr§e -BRF A aBBut-Choe /it o about
1000 ng. VIO 260, 1REGIZREE, Uﬁ%!)QKleﬁ%72N;4NHOH _s(bRo? furt her
aspect, the present invention is dire ating or
prgventl ng apdﬁé@aQEI 6§I@€I:I1d‘FI@I:IQCI z@?‘gﬁ ?-frgIﬁrI% 8&?)% Si st?ng
of gl abet eﬁ RepspopatdioR, n@(mmpa:(t(tﬁ)o?em(m]a{m&mlmmna O\Aary
syndromne, er o Lrri sor der

[ %f | ammat i o%p I@ﬁ@ﬁ@?ﬁd CQWI% %ﬁﬁ'ﬁ?a ésag%esp%RIIfg'Iﬂg%gﬁI gg I>I<

Syndr ome, hy pérefeBlblycHa|-€3 berBi) and eachdy il ingsipdedandy CHnalkyldalkapyl,

h t I d d
b0 HDOLaho! cBlEt ot BRABDR, SRR I Sy A R R i et hod

hypo- HDLchol es erol a| d net hod
conpri si ng t heetetaap/, dfet%t@mlnlmoghetﬁ@a%hatemwws Fiﬁf"}‘?éé@f% such
treatment a tb%f&%%db@ﬂhédsﬁﬁlﬁ@&ﬁ}df&yaﬁ&éﬁ% ©f aafky fa't or
sol vate of Fornul a . More particulafrly, the therapeutl cal :
effective anoﬂmrln@@ﬁﬁﬁaﬁﬂgth'%@@teﬁ&WQIeCOﬁBIIWIt@m%@!ﬁ%ﬂWIL my to about
15,000 ng. M e ® I <al i ve anmpunt
conprises a ch? ?IQ%IE%IIIIO IIIIIBOmEIaII@ou¢ g@EIII"I C CICIEIIEJI%@B% ng. More
particul arly, Cilgcibdigylapdatdyead lcgrbefy @eﬁalkwylanmamonglprrpri ses a dose

fof bout 10 Il.a furth
anget 't e pPesieattianafty, b fcSiatat 20 aoicetiaagl PO o one.
or nore cont ajd\ghiRylaRindfRIBhyIOBNIAMNE)eABOK hh@BrylC, fkyedrsoryl, )

effective to treat or prevent a di sease or condl tion selected from

the group consisting of diabetes nephro at neur opat
retinopathy, pol ngtre@’w&ﬁ?/s%tﬁm%tﬁe‘ eEﬁI II) "lgéﬁ ek,

str g_ke ir r: t ahbrembrvRAN BheErreden subs?(ﬁjbﬁngrpéd dsii, SO6H AMRMENts may

cardi ovascul a seases ndr one,

hyper - LDL-choIE’%iI'IeeSPBIeéI‘HdIIINEe('I'y I’Tﬁ?%ﬁtﬁ *(i ncl udi ng

hypertri gl yceri dem a, hyperchol esterol em a, m xed hyperlipidem a, and

hypoHDL- chol esterol em a), atherosclerosis, and obesity. Mre
particularly, the therapeutically effective anount conprises a dose



R4 and R5 are independently selected fromthe group consisting of H
and C _salkyl; R6 and R7 are independently selected fromthe group
consisting of H G .3alkyl, halo, and halo substituted Cl. 3al kyl; and

is selected fromthe group consisting of

1,1-TH 5 pH

\'s.-41, , H3C, and CNYC 16 Formula (I b) wherein RL and R2 are

i ndependent | ywwepbeeis#sr fromthe group consisting of Hpamasiebideror R1,
and R5 are independently

R2 and the carbon atomto which they are1@4
sel ected fromthe group consisting of H,
sel ected fromthe group consisting of

and -CH2CH3; and Qis

In any structure that contains the symbol é, that symbol designates the
location(s) of the open valence(s) where the partial structure attaches to the

rest of the molecule.

Throughout 1his disclosure, the terminal portion of the designated side
chain is described first, followed by the adjacent functionality toward the

point of attachment. Thus, for example, a

“shenylCi.salkanylaminocarbonylC.salkyl” substituent refers to a group of

0
)J\ /01.5 alkanyl_
é—C,_ﬁ alkany! NH

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

the formula:

wherein:
HO RN A
DGO
Ry Rz =
Formula (1}
wherein:

X is a covalent bond, O, or §;

Ry and Ry are independently selected from the group consisting of H,
Ci.salkyl, and substituted C+.galkyl, or R4, Rz and the carbon atom
to which they are attached together may form Cs.zcycloalkyl;

Rais H; _

R. and Rs are independently selected from the group consisting of H,
halo, Cy.galkyl, Csrcycloalkyt, Cazcycloalky!—Cy.salkyl, Ca.
scycloalkyloxy-Ci.salkyl, Cigalkoxy—Ci4 alkyl, Ce.10aryl, heteroaryl,



and enantioners, diastereoners, tautomers, solvates, or
pharmaceutically acceptable salts thereof. In yet anot her
enbodi nent, the present invention is directed to a conpound of
Formula (lc) WD 2007/121432PCT/11S2007/066772 17 Formula (lc) RI,
R2, and 1R4, are independently selected fromthe group consisting of
H and CH3, omdRlw7R3and the carbon atomto whi ch thewcamsnetdsached
together may formR5 is sel ected fromthf1 group consisting of H, CH3,
and -CH2CH3; R7 is halo or halo substituted Cl.3alkyl; and Qis
selected fromthe group consisting of --r41 H3C 5\ land 3\

halo substituted Ci4alkyl, amino substituted Ci.salkyl, Ce.roaryl
substituted Cq.salkyl, cyano subst;tuted Ci-salkyl, and i'lydrox‘yr
substltuted Ci.salkyl; _

Re and 7 @re independently selected from the group consisting of H,
halo, Cy.aalkyl, halo substituted Cy.aalkyl, Cq.aalkoxy, and halo
substituted Cqzalkoxy;

nis 1; and _

Q is selected from the group consisting of

5—@{? g—q“ﬁ ;_@ﬁ §—§}Té

g~

HsC

)
N gﬂ/i e é-@)—é

HaC , :

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

accepiable salts thereof.

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

Xis Q; or

R; and Rg are independently selected from the group consisting of H
and C1-aélkyl. or Ry, R and the carbon atom to which they are attached
together may form Csscycloalkyl, and more particularly R and Ry are
independently selected from the group consisting of H and CHa, or Ry, Rz
and the carbon atom to which they are attached together may form



0,4 N 1-13CH3C and enantioners, diastereoners, tautoners, solvates,
or pharmaceutically acceptable salts thereof. In particular,
the present invention is directed to conpounds of Fornula (Ilc)

her ei nabove wherein: fAIR or RRis H R and R2 are both H, L21Rl or
R2 is Chla; jand 112 are both CH3; ke)RI, R2 and the carbon atomto
whi ch they ameo mbtached together AKA form 18 ffl R4 | $ciustoof@sd2 W RS
IS H CH3, or -Cl-12CH3; R or R2 iS H apml R4 iS H or CI—|3 LaRl and
R2 are both Hand R4 is H or CHS3; :

fz’a
; or

R4 and Rs are independently selected from the group consisting of H
and Cy.galkyl, and more particularly Rs is H, CHz, or -CHzCHjz; or

Rs and Ry are independently selected from the group consisting of H,
halo, halo substituted Ci.atkyl, Cy.aalkoxy, and halo substituted Cy.aalkoxy,
and more particularly R is H and Ry is selected from the group consistihg of
halo, halo substituted C;.3alkyl, and halo substituted Ci.salkoxy, and more
particutarly R is selected from the group consisting of F, CF3, and ~O-CFj;
or

Q is selected from the group consisting of

P § :
S _<rr Vel _@%

H;C

N‘-..
= KT

HaC and more

particularly Q is selected from the group consisting of

=T J\ﬁ’,

,,

Vel g_g/i ASfand £—3:F§

HsC

More particularly, the present invention is directed to a compound of
Formula () as shown above wherein:
Xis Q;



LURl or R is Hand 1%is H CH3, or -CH2CH3; RI and R2 are
both Hand R5 is H CH3, or -CH2Chl 3; alRh or 1%is CH3 and R5 | S H,
CH3, or -CH2CH3: R and R2 are both CH3 and R5 IS H, CH3, or -CH2CHS3;
1Ir21R1 or RR ISH R4 is H and R5 is H CH3, or -CH2CH3; L21Fli and
R2 are both H R4 IS H and RS is H CH3, or -CH2CH3; R or R2 IS
CH3, R4 is HwodashnRRs3d s H, CH3, or -CH2CH3; Lgi Rl and pR2ugdoebath
CH3, R4 is H and R5 is H CH3, or -CH2 nc al Rl, R2 and the carbon
atomto which they are attached together form RAISH and RS IS
H CH3, or -CH3CH3; R7 is CF3; alR7T ISC; RL or RRis H R7 is CF3,
and R4 ISHor CH3; R and R2 are both H R7 IS CF3, and R4 is H or
CH3: tuieRl or RRis H R7/is CF3, and RS IS H, CH3, or -CH2CHs:
DslR and R2 are both H R7 is CF3, and R5 is H, CH3, or -CH2CHS3;
LylRl or R2 |IS: CH3 R RS d08HRs santld&Enb&hi,selctidd from thegid@i3; Lz1R1

and R2 are both CH3, cBZsiét%g%F%’anar&Q@ﬁ?yl,io? R'{' Fig%_’theoéarﬁc%_g%é
which they are aitached together may form Czscycloalkyl; and
Rs and Ry are independently selected from the group consisting of H,
halo, Cy.aalkoxy, halo substituted Cssalkyl, and halo substituted
Ci-zalkoxy;
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof,

In another aspect, the present invention is directed to pharmaceutical
compositions containing one or more compounds, salts or solvates of
Formula (1) as described herein admixed with a pharmaceutically acceptable
carrier, excipient or diluent, wherein the compositions can be used to treat a
condition directly or indirectly mediated by PPAR delta.

The present invention is also directed to a method of treating or
preventing a disease or condition in a subject, particularly a mammal and
more particularly a hurman, which disease or condition is affected by the
modulation of PPAR defta. |

Therefore, in yet another aspect, the present invention is directed 10 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 2 mammal in need of such
treatment or prevention a therapeutically effective amount of a compound,
salt or solvate of Formula ([} as described herein. More particularly, the
therapedutically 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.



R2isH R4AisH R/ ISCF3 and RS is H CH3, or -CH2CH3;

LmM R or

I bbi Rl and R2 are both H R4 is H R7 is CF3, and R5 is H, CH3, or
CH2CH3; Rl or R ISCH3, RAis H R7 ISCF3, and R5 is H, CH3, or
-CH2CH3; (W Rl and R2 are both CH3. R4 is H R7 IS CF3, and R5 | S H,
CH3, or - CH2CH3; WD 2007/121432PCT/ 1JS2007/066772 19 S/ R, R2 and
the carbon atwumebmziskd ch they are attached together  pctispadiogsr7

sel ected fromthe group consisting of 1fiagl R or RRis Hand Qis

selected fromthe group consisting of s-

41 N H3C

In a further aspect, the present invention is directed to a method for

treating or preventing a disease or condition selected from the group
consisting of diabetes, nepnropathy, neurcpathy, retinopathy, polycystic
ovary syndrome, hypertension, ischemia, stroke, irritable bowel disorder,
inflammation, cataract, cardiovascular diseases, Metabolic X Syndrome,
hyper-LDL-cholesterclemia, 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 Formula

(). 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 1o about 1000 mg. More particularly, the therapeutically effective amount

comprises a dose range of from about 100 mg to about 1000 mg.

In still a further aspect, the present invention is directed to a kit
comprising in one or more containers an amount of the composition of

Formula (!} 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, Metabaolic 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 therapeuticaliy effective amount comprises a dose
range of from about 100 mg to about 1000 mg.



andO [-13CH3C chill Rl and 92 are both Hand Qis selected fromthe
group consisting of land I" N . H3CH3C 20 H3C 0-y-4 5 H3C jul Rl
and R2 are both CH3 and Qis selected fromthe group consisting of
(kk) R4 is Hor CH3 and O is selected fromthe group consisting of

WO 2007/121432 - PCT/US2007/066772
15

tn another embodiment, the present invention is directed to a

compound of Formula (1a)
O R4

R Rs
o AN .
R1 HZ
Formula (la)

wherein

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

R4 and Rs are independe‘ntly selected from the group consisting of H
and Ci-galkyl; ’

Re and Ry are independently selected from the group consisting of H,
C1.salkyl, halo, and halo substituted C,zalkyl; and

Q is selected from the group consisting of

O T S #*

& HaC
By ,;531 T %{\f
HaC ;

g_{j’ —Q:I/i -&\l’ \wa
HaC
e
E_({Sj/ : HaC\ : and g_{/)_g

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

abceptab!e salts thereof.



Sy/ and H30H3C LSR5 is H, CH3, or -CH2CH3 and Qis selected fromthe
group consisting of 21 "Mal IRL or R2is Hand R4 is Fl or CH3 and

Qis selected fromthe group consisting of H3cH3c M|l 81 and R2
are both Hand Rg is Hor CH3 and Qis selected fromthe group
consi sting of 0
WO 2007/121432 PCT/US2007/066772
16

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

compound of Formula (Ib)
o

N |
O
" W

Formula (Ib)
wherein ]
R, and Rz are independently selected from the group consisting of H
and CHa, or Ry, Rz 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 .—CHzCHa; and
Q is selected from the group consisting of

. s E

4
HaC
S~ o i S 4
| e T U
N QO
' O HeC , ’

HaC , ;
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)



an e\ Id H3CH3C jcsi lzti or RRis and A5 is H, CH3, or -CH2CH3 and
Qis selected fromthe group consisting of WD 2007/121432

, PCT/ US2007/ 066772 22 Lual Rl and R2 are both Hand R5 is H, CH3, or
--CH2CH3 and Qis selected fromthe group consisting of H3CH3c
fzil R or RRis CH3 and R5 is H, CH3, or -CH2CH3 and Qis selected
fromthe groupnemsissi i ng of H3CH3C R and R2 are botplgrfekrdiss 35 1S
H, CH3, or -CH2CH3, anda is selected fror;p]the group consisting of 23

D /H4 Re
O
H1 H2 ) O 7

Formula (Ic)
R1, R, and Rs, are independently selected from the group consisting
of H and CHs, or Ry, Rz and the carbon atom to which they are’

attached together may form Zg ;

Rs is selected from the group consisting of H, CHa, and ~CHoCHg;
Rz is halo or halo substituted C,.salkyl; and
Q is selected from the group consisting of

SOMEE s Ll Ve nl *9’%

S’

LT g_Q/f !—Q/iand 5_332

HsC
and enantxomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salis thereof.

In particular, the present invention is directed to compounds of
Formula (lc) hereinabove wherein:
RiorRzis H;
R: and Ry are both H;
Ri or Rz is CH3;
R; and Rg are both CHa;
R+, Rz and the carbon atom to which they are aftached together

LA
form K

CEEEE



(ss) Al or RRis H RAISH R5is H CH3, or -CH2CH3, and Qis

selected fromthe group consisting of H3CH3C

iIs H RO ISH CH3, or -CH2CH3, and Qis selected fromthe group

consisting of HBCH3C Lith R or R2 IS CH3, R4 is H,
-CH2CH3, and Qis selected fromthe group consisting of H3CH3C 24

fvvi

R

and Rbapwi2et h CH3, R4 is H R5 is H CHS,

and R2 are both H R4

R5 IS H CH3, or
orrCT/CHACKH8¢772and Q

is selected fromthe group consisting of 4" 114 N H3C and

[{3] Rsis H or CHay;
(@) Rsis H, CHa, or ~CH:CHj;
(h) R, or Rz is H and R4is H or CHg;
{i} Ry and Rz are both H and Ry is i or CHs;
(i) Ry or Rz is H and Rsis H, CHa, or ~CH.CHs;
(k) R4 and R; are both H and Rsis H, CHa, or —CH:CHa;
0 R4 or Rz is CH3 and Rsis H, CHa, or ~CH2CHs;
{m) R and Reare both CH; and Rsis H, CHs, or -CHzCHg;
(n) RyorRgzisH, Rsis H, and Rsis H, CHg, or -CHzCHg;
[(s)} R, and R; are both H, R4 is H, and Rgis H, CHz, or —CHoCHg;
(p) RyorRzis CHs, Rsis H, and Rsis H, CHa, or ~CH2CHs;
{qQ) By and Rz are both CHa, Rsis H, and Rsis H, CHa, or —-CHzCHa;
n Ri, Rz and the carbon atom to which they are attached together
LGB
form K , Rsis H, and Rsis H, CHj, or —CHaCHy;
(s) Ry is CF3;
) R7is Cl;
{0} RjorRzisH, Rris CF, and Rsis H or CHjy;
(vl Ry and Rgare both H, Ry is CF3, and Rsis H or CHg;
{(w) RjorRzis H, Ryis CF3, and Rsis H, CHa, or ~CHzCHj;
x) R, and Ro are both H, Ry is CFs, and Rsis H, CHa, or —CH>CH3;
{v)  RqorRgzis CHs, Ryis CFs and Rsis H, CHa, or -CH2CH3;
{z) R, andR; are both CHa, Ry is CFs, and Rsis H, CHs, or -CH2CHg;
{ag) RiorRaisH, Ryis H, Ryis CF3, and Rsis H, CHs, or ~CHzCHa;
{bb) Ry and Rp are both H, R4is M, R; is CF3, and Rsis H, CH3, or —
CH2CHa;
(cc) Ry orRqis CHa, Rais H, Ry is CF3, and Rsis H, CHa, or =CHzCH3;
(dd) R and R are both CHs, Rasis H, Ry is CFa, and Rgis H, CHa, or -

CHzCHs;



113CH3C IVISIV R1, R2 and the carbon atomto which they are attached
together form R4 is H RS is H CH3, or -CH2CH3, and Qis selected
fromthe group consisting of and Qis selected fromthe group
consisting of 25 bad R7 is Aand 0 is selected fromthe group
consisting of R or RRis H R7 is CF3, RAis Hor CH3, and O is
sel ected fromgheeiseup consisting of H3cH3C 'al Rl amdrBodtogs720t h
11, R7 is CF3, R4 is Hor CH3, and Q|s§§lectedfromthe group

consi sting of

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

form K , Rsis H, Ry is CFy, and Rsis H, CHs;, or ~CH2CHa;

. ) Qs selected from the group consisting of

= #\%

Sﬂ

= Hﬁ M L

HsC

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

ot = g W‘r

. Hac HSC
(hh} Ry and Rz are both H and Q is selected from the group consisting
of

g_(j g—Q/i &Q/.and é—g/\fg

HsC



WO 2007/ 121432 , PCMS2007/ 066772 26 Lapel R1 or R2 is H R7 is CF3, RS
Is H CH3, or -CH2CH3, and Qis selected fromthe group consisting of
|l s -Nr -ti. 0,1 EUjj and H3C IDA) Rl and R2 are both H R7 is CF3,
R5 is H CH3, or -CH2CH3, and Qis selected fromthe group consisting
of Lcgal R1 or R2 is CH3, R7 is CF3, R5 is H CH3, or -CH2CH3, and Q
is selected fWeidiRAsQroup consisting of NS SN, Hsc (rrusnoshosis
H3CH3c 20

{ii) | R; or R is CH; and Q is selected from the grbup consisting of

= = =3

=L, Hﬁ ﬁ* =T

(il Ry and R;are both CHz and Q is selected from the group

consisting of

W _<,| < J},\"é

S
§—<J/§ Hj/g g—gJ and Q—‘S:l/g
H30
(kk) Rais Hor CHz and Q is selected from the group consisting of

5-

Teul g_g/? —Q/’and H;ré

HaC

(I Rgis H, CHs, or -CH2CH; and Q is selected from the group

consisting of



fdddl R1 and R2 are both CH3, R7 is CF3, R5 is H CH3, or -CH2CH3,
and Qis selected fromthe group consisting of and H3cH3c Rl or R2
isH RAisH R/ is CF3, RIS H CH3, or -CH2CH3, and Qis selected

fromthe group consisting of \and H3C and R2 are both H Ft4
is H R7is CF3, RS IS H CH3, or - CH2Cl1-13, and Qis selected from
the group coMQ¥¥RY3%Hf 01 111 or R2 is CFlI3, R4 i s HFCRPSPYAHER RS

is H CH3, or -CH2CH3, and is selected fgpmthe group consisting of
28 1 AARL and R2 are both CH3, 134 is H R7 is CF3, R5is H CH3, or -
CH2CH3, and Qis selected fromthe group consisting of

(mm) RyorRgis Hand Ryis Hor CHz and Q is selected from the group

consisting of

S-

S O Q
E—Q\J/i O Tand
HoC

(nn) Ry and R; are both H and R4is H or CHz and Q is selected from

the group consisting of

<t et e

HsC

H/T’g Hj’é j——g/’and §—S:l/

HsC
{o0) RyorRzisH and Rsis H, CHa, or —CHECHa and Q is selected from

the group consisting of

g e R

S

Veslvg AQ/iand psjfg

HaC



and enantioners, diastereoners, tautomers, solvates, or
pharmaceuticaiiy acceptable salts thereof. In yet anot her

enbodi nent, the present invention is directed to a conpound sel ected
fromthe group consisting of HOo WO 2007/ 121432PCTAI S2007/ 066772 29

WO 2007/ 121432PCT/ US2007/ 066772 30 32 and enanti oners,
di ast er eoner syp fogkABEr s, sol vates, or pharnmaceuti cal IP){;T,@%%@QJ e
salts thereof. Specifically, the corrpoung of formul a (I) rs

{pp) R, and Bz are both H and Rsis H, CHs, or ~CH.CH; and Q is
selected from the group consisting of

§_<~r§ _<” —Q]’g .}\y’? |
L e L o,

{ag) R;orRzis CHzand Rsis H, CH3, or —CHgCHa and Q is selected

from the group consisting of

S” 8~ HeC

s 0 0 O\I,‘/é

\ N N and T K
HaC HsC

(i)  Rjand Rz are both CHg, Rsis H, CHa, or ~CH:CHs, andQ is
selected from the group consisting of

8- :
H

s 0 O._ 0
HaC

Ha



The present invention is further directed to a conpound of Fornul a
() Formula (I) wherein: X is a covalent bond, 0, or S; RL and R2
are independently selected fromthe group consisting of H C _salkyl,
and substituted G _olkyl, or RI, R2 and the carbon atom to vvhi ch
they are attached toget her may form C3. 7cycloal kyl; R3 is H R4
and R5 are i NRPEAAEN 1y sel ected fromthe group conS|P§i”Uﬁ7ﬁ676‘f“7V-? ‘
hal o, G .sal kyl, C3.7cycloal kyl, C3.7cycgdal 1yi 7Cmal kyl, C3.

7cycl oal kyl oxy- Cl4al kyl, 01. 6al koxy- Cl4 al kyl, C6. 10al yI , heteroaryl,
hal o substituted G _al kyl, am no substituted Cl.4al kyl, C6. 10aryl
substituted Cmal kyl, heteroaryl substituted Cl.4alkyl, cyano
substituted CL.4al kyl, and hydroxy substituted Cral kYl; R6 and R7 are

ySePenentLY SSGEE! o IR PSP GO, B o O i

substituted 01. 3al koxtspm the geoup corgisfingel s C6-wary!; and. enant| oners,
di astereoners, tautoners, solvates, or pharnaceuti cals!\yr?ccept abl e

salts thereof. W 3 ™~
N
! —</ u _O,; ﬁ\[,N

HsC

] 0 0 o4
: H,C HsC ’

{fy RjandRzare both H, Rsis H, Rsis H, CHg, or -CH2CHjs, and Q is
selected from the group consisting of

é—(\f,[’i —(’i _Cri ‘ﬂ,\'%

s~ HeC

;_Q/f Do H,J/‘and FS::/?

HiC

{uy) Ry orRzis CHs, Rsis H, Rsis H, CHs, or <CH2CHa, and Q is
selected from the group consisting of

sl L <

3C

S 0 ¢
g_ﬂj/é 9 s J “and §—<>’|N .
HaC HsC ’



The present invention is also directed to a conpound of Formula (1)
OR3194 jr_s c::"."4\ R5R6 wherein: X is a covalent bond, 0, or S; Rl
and R2 are independently selected fromthe group consisting of H,
01. 8al kyl, and substituted 01.8al kyl, or RL, R2 and the carbon atom
to which they are attached together may form Caqgcycloal kyl; R3 is H,
R4 and R5 ar evo faslepapdent |y sel ected fromthe group ceeswsiirgsef H,
hal o, C1.8al kyl, C3. 7cycl oal kyl, 03. 7cyc%£a[ ky1l-014al kyl, C3.

7cycl oal kyl oxy- Cl4al kyl , G .sal koxy-Cm a Co-aryl, het eroaryl,
hal o substituted Olal kyl, am no substitut ed Cral kyl , Cs. i oaryl WO
2007/ 121432 , PCT/ US2007/ 066772 34 substituted Cl_4al kyl, heteroaryl
substituted Cral kyl, cyano substituted Cral kyl, and hydro xy
substituted Gral kyl; R6 and R7 are independently selected fromthe
group consi stingve¥f Rslend Rake, bo@1CHS ke, RslealH oClda bt -sEH0: eahd Q

Cl3alkyl, C1.3al koxyj;g %ﬂ-:-@teﬁ%o?n fﬁg?‘f‘jgiﬁghﬁg@ﬁf 3al koxy; nis 1 or 2;

and is selected fromt group co

s——

S 0 0 0
. HsC HsC ’

fww) Ry, Ro and the carbon atom to which they are attached together

form K , Rais H, Rsis H, CHs, or -CH;CHjs, and Q is
selected from the group consisting of

S

HiC "Ry is CFs
and Q is selected from the group consisting of

S HsC

g Hf rgf %J*

HaC



andN ; and enantioners, diastereoners, tautoners, solvates, or
pharmaceutically acceptable salts thereof. The present invention is
al so directed to a conmpound of Formula (1) Fornmula (1) wherein: Xis
a covalent bond, 0, or S; RL and R2 are independently selected from
the group consistin -1, G .8alkyl, and substitut ed O eaI k

R1, R2 and tﬁ"eo@glflﬁgﬁf atomto whi ch they are attachedff #\ay
form C3.7cycloalkyl; R3is H R4 and R5 &Fe |ndependently seI ect ed
fromthe group consi st i ng of H, halo, Cl.2alkyl, C2Jcycl oal kyl,

C3. 7cycl oal kyl - C14al kyl , 03- 7cycl oal kyl oxy-C _aal kyl, C1. 6al koxy- Cl14
al kyl, Cerloaryl, heteroaryl, halo substituted amal kyl, am no
substituted Cl4al kyl, C.6.10aryl substituted Gral kyl, cyano

388% aégzggpg?tég%oﬁ‘b@%'%grgé%&% ﬁbﬁ%é}&e I ncﬁe&pé n%lent ly sel ected

fromthe group consisting o H hal o, Cl.3al ky1, I%al @ﬁsgbstl tuted
G . 3al kyl , - $4- 3al koxy g bgéltu e S-Cl-sal J nis 2; and Q
is selectedfromthe con"§§ g o / S, TrA _

=t egj” w/g

HaGC

{yy) RjorRzisH, Ryis CF3, R4 is H or CHg, and Q is selected from the
group consisting of

T e “Q/?

5

Lt 7 e ng’g

HaC

{zz) R:and Rz are both H, Ry is CF3, Rsis Hor CHg, and Q is selected
from the group consisting of

= e

S HaC

= e T

HsC



S-NS1-'? -N, Etyl CCT.4 H3C Pm-1 hc-S 1 and enanti oners,

di astereonmers, tautomers, solvates, or pharmaceutically acceptable
salts thereof. In yet another enbodi nent, the present invention
is directed to a conpound selected fromthe group consisting of WO
2007/ 121432PCT/ US2007/ 066772 36 0 CF3. and enanti oners,

di ast er eoner gy H@HbQsEr s, sol vates, or pharnmaceuti cal byrasseRiab! € -
salts thereof. The conpounds of the present invention nmay al so
be present in the form of pharnaceutica]?@ acceptabl e salts. For use
in nedicine, the salts of the conpounds of this invention refer to
non-toxi ¢ "pharmaceutically acceptable salts" (Ref. international J.
Pharm , 1986, 33,201-217; J. Pharm Sci., 1997 (Jan), 66, 1, 1). O her
salts well known to those in the art may, however, be useful in the
preparation of ceEROWErRABHKIIIGF I RsiklM, ©H;BreOH.O,, @hd Qfis t hei r
pharmaceutically acceptabl e salts. Representative organic or

i norgani c aci ds incIﬁ%@?E%ﬁ?méW%@ﬂﬁﬁc MY to, hydrochloric,

hydr obrom ¢, hydriodic, perchloric, sulfuric, nitrics\ggpsphoric,
acetic, propionic, g[.c/ 1 e | act Nc, gsucci ng.c, imaleid, jrunaric,

malic, tartaric, citricd henzoked ndel?eQFﬁ%?hangg§kﬁonic,

hydr oxyet hanesul f oni c, beEnzenesul $oni ¢, oxald , ‘pampic,
2- napht hal enesul foni ¢, p-tol uenesul fonic, cycl ohexanesulfam c,

salicylic, saccharinic riflu eticPacitl. R pﬂ%ﬁeétative
organi c or inorganic ds i nctuge)l bu el nd"d Fm 'to, basic or
cationic salts such as Benzat hi ne, chFo& rocai ne,yghol i he,

di et hanol am ne, et hyl enedi am ne, negl uniMe, procaine, alum num

cal cium [ithi unbbsfaBnesd Byare hothets, R,UsCFs G istiin Ghloz43HCH3, and Q The
present invention i”.%ls‘égﬁéd\f‘ﬁ H}hé" Er?h cSS9RR BF odrugs of the conpounds
of this invention. In generaP, e %rod?ugg w Il be functional
derivatives of the conpounds that are readily convertg_ bl in vivo
into the required conpo o Thus, N+t he s ¢i—{rgat ment of the
present invention, the Y.eam'a ’qﬁﬁtqri \\ihatl en Hpass t he
treatment of the variou$ disorder® described with the conmpound
specifically disclosed or with ’

S 0 o O 4
T T T e T
H30 HSC
{cee) Ry or Rz is CHg, Ry is CFa, Rsis H, CHa, or =CH2CHg, and Q is

selected from the group consisting of

8
e a Ny ol g;ﬂ;ﬁ

?

S~

8] .
\ ) \ 3 \ N :
HaC HyC

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



WO 2007/ 121432PCT1US20071066772 37 a conpound whi ch may not be
specifically disclosed, but which converts to the specified conpound
in vivo after adm ni strati oRgi he patient. Conventional procedures for
the sel ection and preparation of suitable prodrug derivatives are
descri bea, for exanple, in "Design of Prodrugs”, ed. H Bundgaard,

El sevier, 19§mwoBapisesentative hydroxy group prodrug fpetiSedmedrude,
but are not limted to, G . aalkanylether57 substituted Cl-

aal kanyl et hers, and G -tal kanyl esters. Wher e the conpounds
according to this invention have at | east one chiral center, they may
accordingly exist as enantioners. \Were the conpounds possess two or
nore chiral centers, they may additionally exist as diastereoners. It
is to be understood that all such isoners and m xtures thereof are
enconpassed within the scope of the present |nvent|o \Tf?rthernnre

sone of the crystallipe forN conp ng

pol ynor phs and as su re int e to b§_<3§$Ude e present

i nvention. In addition, $ome of tHe conpoun mey fipem sol vates with
water (i.e., hydrates) or conmon organic sol vents, and such sol vat es

are also intended to bes onpas t hi scop Ofﬁ/ﬁhls
i nvention. @e<§§£%progezfgg€4 'nh| meb§_§§LWn,of t he
conmpounds accordlng to e invention di rise to,nb turé of

stereoi soners, these isomers may be sepaated by conventi &h&f Re

t echni ques such as prsqwaménvn,.@bFQrmtsqgr@rwr—d’mbekgoaﬁaqmds nmay be
prepared in racemc form or individual enantionmers nmay be prepared

ei ther by enanti ospeélf§ied g?/’ﬂt”??e@i"éo eAsBInd Asol uti on. The conpounds
may, for exanple, be resolved into their conponent enantj onmers by
standard techni ques, ,su s the forgation gLrg ‘wﬁ%rlc pairs by
salt formation with p |caIFy< I've peid, suchLﬂ§f '
(-)-di-p-toluoyl-d-tart& ic acid 8Ad/or (+)% 6) p-t ol -tartaric

acid followed by fractional crystalllzatlon and regener |on of the

free base. The conpouyn esoD or, n of
di astereoneric ester antd IIo phlc
separation and renoval ©0f the chlral aq§b |ary Aht rnatlvely, t he

conpounds may be resol ved using a chiral®”HPLC col urm.
2007/121432PCT/gg%gomlﬂﬁﬂ%ﬁﬂexamttFumFTHmssCEQGkMEH @Hbod+nent of the
present inyotion is ' e otatory
enantiomer of a conpg}d?%’g"rgpgﬁqz %I&%(ﬁoﬁjérﬁ\/Ur%%rrge%ncog'gf‘éd{ggcg)fnpos| tionis
substantially free frontth Ievorotatory i soner of sa d iconmpound. In
t he present context, nti ee ne es% 25 %
preferably |ess than g—ﬁ erag s than N@b even nore

preferably |l ess than 2 @6and even nor e preferably IHe€'s than 1 % of

the |l evorotatory isonmer cal cul ated as. (nass evoroQator

% evorotatory -x100 (mass dextrorotato y)P v fqrétory)
Anot her enbodi ment o resen enti is a §g§pdtltlon
conprising the |evor ry ermantibner, ac o] f formula(l)

wherein said conp05|t|on is substantlally free fromthe
dextrorotatory ifbmeR FfRdaCHs Fbifdufds CFs ReieHpels @htChigrite gtd

substantially free f&audiRansideie grdldtoRSistfg dir eferably less than 10
% nore preferably less than 5 % even nore preferably | ess than 2 %

and even nore preferably | gess than 1,% of the gro ory isoner
cal cul ated as (mass gexTprotato Wygébd%gt at ry%; 100 (mass
dextrorotatory)+ (mass gavorotaf{g exa the present
invention is also directed to a conpound sel ected f Bntthe group

consi sting of
E—Q\J/é %—{\f -@Aam é——&n

HsC



0 Ho WO 2007/121432PCT/ US2007/ 066772 39 wherin the compound is
substantially free fromthe correspondi ng ot her enanti oner.

During any of the processes for preparation of the conpounds of the
present invention, it nmay be necessary and/or desirable to protect
sensitive or reactive groups on any of the nolecul es concerned. This
may be achi ewgashobyzi¥@aNs of conventional protecting gpewRSooRbEER as
those described in Protective Goups in égganic Chem stry ed. J.F. W
McOmi e, Plenum Press, 1973; and T.W Geéeene & PP.GM Wits, Protective
G oups in Oganic Synthesis, John Wley & Sons, 1991. The protecting
groups may be renoved at a conveni ent subsequent stage using nethods
known fromthe art. Even t hough the conpounds of the present
invention (including their pharmaceutically acceptable salts and

phar maceuti cal | y aggept Bbael Bodry abie)HscASIs BieRadrdM) BdieHeGHaloore, they

il Iy be adm nj | A, ] ' i cal
carri or, exci piont or arrisdi SRR Mo BAFHRESF crdea

route of adm nistration and standard pharmaceutical or veterinary
practice.  Thug, bRe RHRAE BlasteRoRTt, %tdn?erg,"SE@EI%Q,dor?Jﬂamln%Ell%&?Pt i cal
and veterinary conmpositions conprising conpounds of Fornula (1) and
one or nore plarepiddaisalisdhdargofaccept abl e carriers, excipients or

di luents. WD 2007/121432 , PCT/ US2007/ 066772 40 suitabl e bi nder(s),

| ubricant(s), suspending agent(s), coatugg a entés%,_and/or

sol ubi |'i si ng agent!pgytanother empagiinghtsthgpresgpidtiyentons dirgded Bithounds may
be admi ni st er ggmpoutal s¢ic@tedtiioh @& giap@omdistidagbf me, as appropriate. It
is also possible to adm ni ster the conmpounds in sustained rel ease

formul ati ons. Al ternatively, the conpognds of the genera
Formula (1) can bed@dmmi ed @y\%iEanggpn%¢r in the formof a
suppository or pessary,EtEEEL;;EnaySp a iedrtopically in the form
of a lotion, solution, cream ointnent or dusting powder. An
alternative nmeans of otransdermal administration is by use of a skin
pat ch. For exanpl %O/ﬂ%%gi ncorporated into a cream consi sting
of an aqueous enul sSi f yet ene glycols or liquid paraffin.
They can al so be i ncor por atedy—at oncentration of between 1 and

10% by weight, into an oi ntment cohgi of a white wax or white
soft paraffin base together with such } T?ers and preservatives

as may be required. Fos
0
Ho’l\/o\[::ri:jp /N>_4<:3y~4?F
Y F
0



For some applications, preferably the conpositions are adm nistered
orally in the formof tablets containing excipients such as starch or
| act ose, or in capsules or ovules either alone or in adm xture with
excipients, or in the formof elixirs, solutions or suspensions
containing flavoring or coloring agents. The conpositions (as
wel | as the cunpovids: al one) can al so be injected par @ar@sadrtogs?72f or
exanpl e intracavernosal ly, intravenouslysgintramuscularly or

subcut aneously. In this case, the conpositions will conprise a
suitable carrier or diluent. For parenteral adm nistration, the
conpositions are best used in the formof a sterile aqueous sol ution
whi ch may contain other substances, for exanple enough salts or
nonosaccharides to nake the solution isotonic with blood. 41

For buccal or sublindbal adm nistration the c-gpositions may be

adm nistered in thgy 0 dabhets of |10 €S whi ch can be

formul ated in a convent omaner.-\ / By way of further exanple,
phar maceuti cal conpositions”cortai n¥nd one or nore of the conpounds
of the invention described herein as the active'ingredi ent can be
prepared by intimatelyy mixing the c Fq,orrpounds with a

phar maceut i cal car pgerat ' @l pharnaceuti cal
conpoundi ng techni ques. N5 ake a wide variety of forns
dependi ng upon the desired Toute of adm nistration (e.g., oral,
parenteral). Thus fom liquid oral preparations such as suspensions,
elixirs and sol utions, hiﬁf e—carrigersF/and-addi ti ves include water,

glycols, oils, al c'dfol S preBervati ves,
stabilizers, coloring agent® i ke; for solid ora
preparations, such ag, powders, capsules and tablets, suitable
carriers and additives ipclude starches, sugars, diluents,
granul ati ng agent shO riI s, ‘binddrs, iftregrati ng agents and
the like. Solid oral prepataN

of absorption. For pgrenteral admnistration, the carrier wll

usual Iy consi st ofy dpth in &ﬁdients may be added
to increase solubilit serNat fop: ect@bl e suspensions or
solutions may al so be prepared utilizlng agueous carriers along with

appropriate additives. Advant ageously, conpounds of the present
i nvention may be gggﬂqys eegt dai Fy dose, or the total

dai |y dosage may adrri ‘ @r s es of two, three or
four times daily. FurthernneT es—ConpBunds *for the present invention

can be adm nistered in intranasal formvia topiéal use of suitable

i ntranasal vehicles, or via transdermal skin patches well known to
those skilled in nhﬁ£>qf { 3ZRCI{1B8S2007/ 066772 42 It is
al so apparent to one sk |!§3' 8 4t the therapeutically
effective dose for active conpounds & the inventiosor a

phar maceuti cal conpogition thereof will varyprccording to the desired
effect. Therefore, gmngal do es tq, be laFstered may be readily
determ ned and w [HO vary t i r ronmpound used, the node
of adm nistration, the st preparation, and the
advancenment of the disease conditioh. In addition, factors associated
with the particul ar gubject being treated, ineluding subject age,

wei ght, diet and ti ob_adgi pisgtration, Fesult in the need to
adj ust the dose t &% P i at'R r cFl evel . The above
dosages are thus exenpl ar £ He average case. There-can, of course,

be individual instances where higher or | ower dosage ranges are
merited, and such ar@ within the scope of this invention.

Conmpounds of this}kp&gpo' be adm nister g in any of the
N
ﬁﬁsﬂ L F




WO 2007/ 121432PCT/ US2007/ 066772 43 invention include, but are not
limted to, diabetes, nephropathy, neuropathy, retinopathy,

pol ycystic ovary syndrone, hypertension, ischema, stroke, irritable
bowel disorder, inflammation, cataract, cardiovascul ar di seases,

Met abolic X hyper - LDL- chol est erol emi a, dysli_pi ]

(1 ncluding hS%ggwrlngcerldenla hypercholesterolernaP%lrg’éi!]'><§:{«§%'f%66772
hyper| i pi dem a, and hypoHDL-chol est erol edPa), atherosclerosis,
obesity, and other disorders related to |ipid nmetabolism and energy
honeost asi s conplications thereof. Conpounds of the present
invention are al so useful as PPAR delta agonists for treating,
preventing, or inhibiting the progression of, a condition directly or
indirectly nedi ated bM PPAR del t a. The conpounds of the present

i nvention are partcul M usefdl in treatl g drabetes, nephropathy,
neur opat hy, retinopkt cysN Bne, hypertension
i schem a, stroke, |rr|tabl owe! di de |nflannat|on cat aract,

cardi ovascul ar di seases, Metabolic X Syndrone
hyper - LDL- cholesterol nla dysllpldenla (|ncI

hypertrlglycerldemHm en1 m ed hyperli pi dem a, and
hypo- HDL- cholesterolenla) y 0S |e obesity, and ot her

di sorders related to lipid ne taoollsnﬁand ener gy; honmeost asi s
conplications thereofg In regard to the use of the present
conmpounds in treatnepﬂ\gé sases_or cqondigions such as those

| i sted above, a th@Papeutl ys€&—Ean be determ ned by
persons skilled in the art abFLshed ani mal nodel s.
Such a dose would likely fall in tHe range of from about 0.01 ng to

about 15,000 ng of addive ingredient admnisteéred 1 to 4 tines. per

day for an average 44, R ative conpounds of

t he present invention-can eyj Z acEordance with the
general synthetictnet hods r’bed ow as well as the illustrative
exanples that follow. Since the schenes are an v¢llustration, the-

i nvention shoul d not the construed as bei ng I| ed by the chenlcal
reacti ons and condjh# *{( ion-of the various
starting materials used i e s h sNi /II Wi t hin the skill of
persons versed in the art. NCHSCN 0R3R4 R
0
N~ ™ "N
o :
0 F
SO <
F
g
O F
T O«
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I d Schene 1, wherein R, R2, R3, R4, Rs, Rs, R7, X and Q are as
descri bed above, describes several general nethods for the synthesis
of conpounds of Fornmula Id. For exanple, in Method 1, al kylation of
the substituted benzoazepine 1-B with a conmpound of Formula 1-C where
Y can be a leaving group such as Br, O, I, nesylate, etc. under a
basi ¢ condi t MSRR0075EERE as Cs2COB in CH3CN, can gener at BCE/HE007/066772
correspondi ng conpound of Id. In Method 3 reductive am nation of 1-6
with aryl aldehyde 1-D (e.g. R5 = H) by using NaBH(OAc)3 wi ||
generate Id; or reaction of 1-B with aryl ketone (e.g. Rs = CI-C3

al kyl) to give the shiff-base foll owed by reduction with NaCNBH3 wi | |
generate Id. In Method 3, reaction of 1-8 with aryl aldehyde 1-E to
gi ve the shiff-base foI | owed by reaction with organo al kyl reagents
such as Gignard r ht s, CH3LI or organo chp reagent, will also

provide Id. Schene 2 th th ynt hesi s of Conpounds
of fornmula (le) 46 1A
HO
J‘%@C ~3-0-
N 4 cl
o X
o
HO
<% ,
o)
0
HO
5@@@«@@%
S F .

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof. Specifically, the compound of formula (1) is

0
HOJ\/OM s FF
%N -

The present invention is further directed to a compound of Formula {1}

0 Hi /R4 A Rg
HO NS YA
| N n H7
H, Ry ~F

Formula (I)
wherein:
Xis a covalent bond, O, or S;
R; and R, are independently selected from the group consisting of H,
Ci-salkyl, and substituted Cysalkyl, or Ry, Rz and the carbon atom
o which they are attached together may form Cascycloalkyl;
Rais H;



| e Schene 2, wherein R, R21 R31 R4, R5, Re, R7, X and Q are as
descri bed above, describes several general nethods for the synthesis
of conpounds of Fornmula It For exanple, in Method 1, reductive

am nation of 1-B with aryl aldehyde 2-A (e.g. Rs = H) by using
NaBH(OAc)3 will generate le; or reaction of 1-B with aryl ketone
(e.g. R5 = CivdFo7akieyd ) to give the shift-base foll owedr/bserreciant i on
with NaCNBH3 will generate le. In I\/bthod332, reaction of 1-B with aryl
al dehyde 2-B to give the shift-base followed by reaction with

or gano- al kyl reagents such as Gignard reagents, CH3Li or

or gano- cupper.reagent, will also provide |le. Conmpounds of
Formula (1) that are chiral may be separated into their enantioners
by chronmat ography on a chiral stationary phase Alternatively, the
basi ¢ conpounds of Rt hed Bs &re énlepéntiestiit $adetiateyon the gorpaongstingef HA7

di ast ereoneric sal tsh%}s @Hﬁgﬂ;ﬁs-?g&%}%’&'-@?3@!03?;&91!—5“%“9" b?_tso: \S/ed into

their enantioners by frac
generally preferred t¥vgbaikyexyespddt Crealisxypduectliyt Ceastyl. bploraed st ep

be separated from ot Rgp sGRHIMAREDLAIKDT alhing sLBARIEPO, Fil BL.Kadd .
subjected to purification before 1t5S use as a starting material in a

t
subsequent step. Sepa¥Rsfiuad Gedlkyli Ratereansybstivted CirRlid §¥aN8 apor at i on,
extr aclt : on, plr egi pi t lamﬁsﬂmtegrm.4étk}|,tdr@tﬁgemxy E@»tlrs:tifuie:\;u\f[am%@myﬁ echlni queOrS
typically include golu cht omat ogr t . et.. a g.
Chom “1078. 43 ooPag B rORpREeR R ey SreuRof AL on and
distillation. The st halotCielkylpiald fibsfiuted C,galkyl Ut slkoxynhed hadi at es and
starting materials a £ y spectroscopic, spectronetric and
anal ytical nethods i%@sﬂt&%ﬁéﬁ%ﬁ% ar magnetic resonance (NWR), nBss
spectronetry (MS) misd; Bhdjui d chr omat ography (HPLC). In the _
descriptions for t %@&?9?'5 ation of conpounds of this inventiaon,
et hyl ether, tetrahydrofufan and di oxane are conmon exanpl es of an
et hereal solvent; benzene, toluene, hexanes and heptanes are typical
hydr ocar bon sahy erdrtiomegs, diasiblcomereiditnteraidivilics drphaidtanRamy e
representative hal %%?%ﬁtgga hydrocar bon solvents. In those cases where
the product i &°9e0H Sq€M%e acid addition salt the free base may
be obtai ned by techniques known to those skilled in the art. In those

cait mmy contain oS Brebpiehibl R AR e B Ee Y i Ber < o
t he conpounds of the presint i ntifen BEY be separgted using chiral
r
R

i tve
1-1 PLC. Abbreviations e agliegus~Cp
()

g=8bnpound
con=concentration DCE. di CE ogt hane 1 ' @ yRf or mani de
1

2

Formula (1)

wherein: .

X is a covalent bond, G, or §;

R, and R are independently selected from the group-consisting of H,
Ci.zalkyl, and substituted Cy.gaikyl, or R;, Re and the carbon atom
to which they are attached together may form Ca.yeycloalkyl;

Rais H;

Ra4 and Rs are independently selected from the group consisting of H,
halo, Cs-galkyl, Ca7cycloalkyl, Carcycioalkyl-Cyaalkyl, Cs.
scycloatkyloxy—Cqsalkyl, Ciealkoxy—C4 alkyl, Ce.10aryl, heteroaryl,
halo substituted Cy..alkyl, amino substituted Cyualkyl, Ce1oaryl



48 DMS0=di net hyl sul f oxi de dppf =di phenyl phoaphi nof err ocene Et =et hyl

Et OAc=et hyl acetate h or hr=hour(s) HATU=N Rdi net hyl am no) (3H 1, 2, 3-
triazol o(4, 5-b) pyridi ne-3- yl oxy)net hyl enel - Nmet hyl net hanam ni um
hexaf | uor ophosphat e LAH=l it hi um al um num hydri de Me=net hyl '
nmrem nut e(s) Ph=phenyl PPA=pol yphosphoric acid psi=pascal per square

i nch | L- Boo=tygf 4pPlssycar bonyl t-Bu=tert-butyl TEA=t RpicgiEsRBINE
TFA=tri fl uoroacetic acid 34 ‘ :

substituted Cyaalky!, heteroaryl substituted Cgalkyl, cyano
substituted Ci.4alkyl, and hydroxy substituted Cqsalkyl;.
Re and R; are independently selected from the group consisting of H,
" “halo, Cq.salkyl, halo substituted Cy.salkyl, Cy.galkoxy, and halo
substituted C_zalkoxy;
nis1or2; and
Q is selected fromthe group consisting of

T J’?and\o*

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salis thereof,

The preéent invention is afsb directed to a compound of Formula (1)

Formula (I}

wherein:

X is a covalent bond, O, or S;’

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

Rais H; '

R, and Rs are ihdependently selected from the group consisting of H,
halo, Ci.salkyl, Cazcycloalkyl, Csscycloatkyl-Cy.salkyi, Cs.
seycloalkyloxy—Cisalkyl, Ci.galkoxy—Ci.4 alkyl, Ce-10aryl, heteroaryl,
halo substituted C.4alkyl, amino substituted Ci4alkyl, Cs.10aryl
substituted Cy.salkyl, cyano substituted C,_4alkyl, and hydroxy
substituted C.salkyl;



THF=t et r ahydr of uran TLC=(thin | ayer chromatography) L1IN(TMS)2=Lithium
bi s(trinethylsilyl)am de Tol =t ol uene WD 2007/ 121432PCT/ US2007/ 066772
49 EXAMPLES Exanple A The title conpound was made according to
Schenes Al and A2. Schene Al 0 '

WO 2007/121432 PCT/US2007/066772
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Rs and Ry are independently selected from the group consisting of H,
halo, Cy.zalkyl, halo substituted C..salkyl,£1.5alkoxy, and halo
substituted C;.salkoxy;

mis2;and

Q is selected from the group consisting of

=T ?ﬂ";\'ﬁ

5 ’ g-N o
HeC .
SORRCea R S
HG ' HaC ’
-0
M€ ’ ’
{ 0 -

I e

»

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

Inyet anotﬁer embodiment, the present invention is directed to a
compound selected from the group consisting of



Al c, 48% Al a Cpd Al a can be prepared according to published
procedures (US patent No. 4,659,706 and Eur. Pat. Appl. 204349). WO
2007/ 121432 , PCT/ US2007/ 066772 50 O EtJL,o A b .
(4-0xo0-2, 3,4,5-tetrahydro-1 H benzo[ cgazepi n- 7-14oxy)-acetic acid
et hyl ester To a solution of Ala (725 ng, 3.8 nmol) in CH2A 2
(10 mL) at-7&0Qoggagi4edded BEir3 (1 Min CH2C 2, 11.4 RCT/ULD07AH6GTR0D] ) .
The reaction mxture was allowed to warmg o roomtenperature and
stirred at roomtenperature for 5 h. MeOH (5 nL) was added slowy to
guench the reaction. The reaction m xture was then concentrated to
give a yellow solid. A m xture of the above crude phenol, ethyl
bronbacetate (950 ng, 5.69 mmol) and Cs2CO3 (2.479, 7.58 mmol) in
CH3CN (15 mL) was stirred at 80C for 20 h. After cooling to room
tenperature, the m'xt?.:re was partitioned between Et 0Ac and H20 and
t he aqueous | ayer W& L wi_th Et OAc. The conbi ned organic
phases were dried (Na2SO4 oneéntlrafjed and purified by colum
chrondt ography to give 350 ng~(35% ~&T~Epg Alb as a white solid: 1H
NVR (300 MHz, CDCI3) 57.04 (d, J=8.4 H A4, 7.77 (dd, J=8.4, 2.7
Hz, 1 H),J= 2.5 Hz, | H), 5.83 (bs, 1 O |
and enantiomers, diastereomers, tautomers, solvates, or pharmaceuticalty

acceptable salts thereof.

The compounds of the present invention may also be present in the
form of pharmaceutically acceptable salts. For use in medicine, the salts of
the compounds of this invention refer to non-toxic “pharmaceutically- |
acceptable salts” (Ref, International J. Pharm., 1986, 33, 201-217; J.
Pharm.Sci., 1997 (Jan), 66, 1, 1). Other salts well known to those in the art
may, however, be useful in the preparation of compounds according to this
invention or of their pharmaceutically acceptable salts. Representative
organic or inorganic acids include, but are not limited to, hydrochioric,
hydrobromic, hydriodic, perchloric, sulfuric, nitric, phosphoric, acetic,
propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,
benzolc, mandelic, methanesuifonic, hydroxyethanesulfonic,
benzenesulfonic, oxalic, pamoic, 2-naphthalenesulfonic, p-oluenesulfonic,
cyclohexanesulfamig, salicylic, saccharinic or trifluoroacetic acid.
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 bresent
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with



H, 4.59 (s, 2 H, 4.27 (q, J= 7.1 Hz, 2 H, 3.80 (s, 2 H, 3.58 -
3.52 (m2 H, 3.06 (t, J=6.0 Hz, 2 H), 1.30 (t, J=7.1 Hz, 3 H; M
(ES) rn/z: 286 (MtNa+). O Eta-1Cih-"7*=/----\,NH Al e

(2,3, 4,5-Tetrahydro- 1H benzottil azepi n- 7-yloxy)-acetic acid ethyl
ester 1 M borane-THF solution (1 nm., 1.02 mml) was added
dropwi se to @b deR2aeol ed and stirred solution of Al BetBSeses72 342
mmol) in THF-(5 nl). The stirring was coﬁfJ]tin_ued at 0 Cfor 1 h and
then roomtenperature for 20 mn. The sof'ution was cooled back-to 0 C
and 1IN HCl nL) was WO 2007/121432 . PCT/ US2007/066772 51 added sl owy
to destroy the excess borane. After stirring at roomtenperature for
15 min, the solution was concentrated to renove THF. The aqueous
solution was washed with EtOAc and then basified with Na2CO2 until PH

> 10 and t hengesipaatedhih ndy Rbibacspedifieally ostibseedbarvdion conpdriztes wer e
dried (Na2SO4 concentrated and vacuumdried t Y 3 ng (48% of
Alc as a yel | 516 SPEPYISH 6yecun iRk iiep gompisraiondg 4ie seledy (q 2 8. 4
Hz, 1 H), 6. 7QohgentibnllprocBd@ds (o thelseleBtich 4!, prdpartion4f Sgtable, 2 H),
4.28q, J. 7.1 2 . . 4. . s 1
H, 1.30 (t. B%‘?{gld%?“‘és %{e; é‘%@'b(eés@ exendi i %@@“@@ﬁgﬁs"m 52
0 N-s A2a 5- (& Bonddaacst, Giseviay 199 dngargsentalivs hytoxataroupAsedrog es

' include, but are not limited to, C;.4alkanylethers, substituted G.. '

salkanylethers, and Cy.4alkanyl esters.

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionalty exist
as diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present
invention. In addition, some of the compounds may form solvates with water
(1.e., hydrates) or common organic solvents, and such solvates are also
intended to be encompassed within the scope of this invention.

Where the processes for the preparation of the compounds according
to the invention give rise to mixture of sterevisomers, 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 diastersomeric pairs by salt
formation with an opt'ically active acid, such as {-)-di-p-toluoyl-d-tartaric acid
and/or (+)-di-p-toluoyl-l-tartaric acid followed by fractional 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 compbunds
may be resolved using a chirat HPLC column.



The reaction m xture of 4-trifluoronethyl benzam de (11.3 g, 59.8
mol ), chl orocarbonyl sul fenyl chloride (10.1 nL, 119.6 mol) in

tol uene (120 nL) was heated at 80C for 15 11, cool ed and
concentrated. The solid was transferred to a sintered funnel, washed
with a small et hanol and dri ed under vacuu [ .4 .g
(91% of Aza“gd;%vwﬁ?]ﬁ%f crystals: 1H NVR (300 MHz, CDCF??{)@%O‘}@G‘% , J =
8.2 Hz, 2 H, 7.77 (d, J = 8.3 Hz, 2 H) .3%00Et N5 A2b
3-(4-Trifluoronethyl -phenyl)isothiazol e-5-carboxylic acid ethyl ester
The reaction m xture of A2a (608 ng, 2.46 muvol) and ethyl propiolate
(726 mg, 7.41 mmol) in chlorobenzene (10 nL) was heated at 13500 for
20 h. TLC showed sone of the staffing material A2a still remained.
More ethyl propiolate (726 ng, 7.41 mmol) and 1, 2-di chl orobenzene <10
m.) were added and_t he solution was heated at 160 C for 7 h, After
cool i ng ‘to room t efiks abeiper embrdimeaheftheprepsnt inveoRdsa pRIPPISHEA by
col um chr 0mitc@9ﬁ:iﬂ9h? tHeQieirtBtatbAPerkihiéd 8 a@bmpaltindest Farma tig sol i d:
1H NWVR (300 MHz, C_:DC,%) 8. 15 ‘15’ L%’H%f 8.09 (d,, J= 8{13 Hz, 2 I—g 7.73
(d, J. 8. 2 H whergly said campositiph issupsighfiaiiy e from'the lpyorplatory lpomench, 3
H; M (ES) msaid cdfipo(hd: Hm)khe pri€an? Oshid:d, A1l 2mEly &2 Medid6&sARan 53

To the solutiqn of b, (104 o, 342 Mol ) i n THE . nt .. t -78C
was added 1. 0%:3/1 /g’ipA?'A}zﬁ?b}yé??fﬁ%ﬂ@éf DR 'Jlegab,yﬂe%n %%‘t’g\r'e"s%'?%ri ng
at-78 C for 3@referablyhestsdnand® askewby maddudicsaby ledsghan « fawfdhevas

al l oned to war ; ure. The precipitated solid was
filtered and #%vﬁgbgﬁb&i]%%ﬁé@%@&%ﬁe filtrate was washed with
saturated NH4Cl, a leous sol (ndstievoppeorihck extragjed with
CH2C12. The conbi ner]%leg‘%}gtgﬁggﬁ@msmmmer}m'(rﬁdslammdomtmj;:entrat ed to
give 98 ng of crude A2c as a yellow solid: 1H NVR (300 MHz, CDCl 3)
55,04 L9 %y ® e Rt {iin oo oiHpap Sbomfsib = 1
5- Br or nonet hy tedpfising thi fdvaritaomg hyttionreh ey tompcsat bf farmbie (1) wherein

said compositioh 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 5 %, even more
preferably Jess than 2 % and even more preferably less than 1 % of the
dextrorotatory isomer calculated as

(mass dextrarotatory) %100

% dextrorotatory =
(mass dextrorotatory) + (mass levorotatory)

For example, the present invention is also directed to a compound
selected from the group consisting of

o)
HO—<—O . -
: N7 7~< >j-/ F
\E:O OA/ F

0
HO—QO L s -
@Q<—>-@\/ e



To the solution of A2c (1.0 g, 3.86 mmol) in CH2Cl12-(25 nL) at OC was
added PPh3 (1.3 g, 5.01 mmol) and CBr4 (1.7 g, 5.01 mmol ). The
reaction mxture was allowed to warmup to roomtenperature and
stirred for 4 h at roomtenperature. The reaction m xture was
concentrated and purified through col um chronat ography to get 1.36 g
(98% A2d as wahibAssolid: 0 Etic.0 SN A2e PCTIUS2070GE772
{3-[3-(4-Trifluoronethyl -phenyl) 4sot hi azgé 5-ylnmethyl]-2,3,4,5-tetrah
ydro- 1H benzo[ d] azepin-7-yl oxy)-acetic acid ethyl ester A

m xture of Ale (15 ng, 0.060 mml), A2d.(23 ng, 0.072 nmol) and Et8N
(20 ng, 0.18 mmol) in CH3CN (1 nmL) was stirred for 5 hours Et0Ac and
1120 were added and the aqueous | ayer was extracted with Et0Ac. The
conbi ned organi ¢ phases were dried (Na2SO4), concentrated and
purified 54 through | uim chromat ography to get 20 ng (68% Cpd A2e

as a white solid: H (300 CDCI3) 5 8.05 (d, J. 8 4411z, 2

H, 7.69(d, J=8.4 Hz, 2 [ 45F's, £00 (d, J. 8.2 Hz, 1 H),
6.70 (d, J. 2.5 Hz, 1H) dé) W/ 8\2/ 235 le) 4.59 (s, 2
H,14.27 (q, J=7.1 H, 3798 (s, 2 H), 2.90 4 H, 2.70(m 4

H, 1.30 (t, J= 7né ; MS (ES) m z: 491(IVHH+) Cpd 1
(343-(4-Trifluoro ?tgl_ooh y =i got 5-y¢gnmethyl]-2,3,4,5-tetrah
ydr o- 1H benzoi d j azepi n- N i @ F A m xture of A2e
(20 rrg, 0.041 mmol ) and 2 “NNalCH 708ZF mmol ) in THF- MeOH (0.6

m.-0.2 nL) was stirred und?ﬁ' N2 for’> : nfd c&gcentrata 2C1 2 and
wat er were add@@nin figfompeuy ?FHP%anyfé%ﬁ & MEEOHPTRONEIBA el ¢ at ed

NCI . The or garhentph@se was separated and the aqueous phase was
extracted with CH2Cl 2. The conbi ned organic | ayers were dried
(Na2SO4), concentrated, and purified by columm chronat ography to give
15 ng (80% of Cpd>dringsany ofvinetpeocesdasdor préparifian Bthe corpoundspEe

present invention, it may be necessary and/or desirable to protect sensitive
or reactive groups on any of the molecules concerned. This may be
achieved by means of conventional protecting groups, such as those
described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie,
Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991. The protecting groups may be
removed at a convenient subsequent stage using methods known from the
arn.

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 phannaceutical 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 (I) and one or more pharmaceutically acceptable carriers, excipients

or diluents.

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



=80Hz, 2 H, 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, 4.65(s, 2 H, 4.38 (s, 2 H, 3.07(m 4H, 2.93(m 4 H,; M
(ES) mz: 463 (MtH+). Exanple B Compound 2:

2- Met hy1-2-{3-[3-(4-trifluoronethyl-phenyl)-isothiazol-5-yl nmethyl]-

2, 3, 4, 5-t et r shysomisbt benzo[ 4azepi n- 7-yl oxy} pr opi oni @c@@gzdo'ﬂﬁhﬁntlﬂe
corrpound was made according to Schene B.

2007/ 121432PCT/ US2007/ 066772 55 Schene 1% a Si

suitable bindei(s), lubricant(s}, suspending agent(s), cdating ageni(s), and/or

solubilising agent(s).

Tablets or capsules of the compounds may be administered singiy or
two or more at a time, as appropriate. it is also possible to administer the
compounds in sustained release formulations.

Alternatively, the compounds of the general Formula (1) can be
administered by inhalation or in the form of a suppository or pessary, or they
may be applied topically in the form of a lotion, solution, cream, ointment ot
dusting powder. An alternative means of transdermal administration is by
use of & skin patch. For example, they can be incorporated into a cream
consisting of an aqueous emulsion of polyethylene glycols or liquid paraffin.
They can aiso be incorporated, at 'a concentration of between 1 and 10% by
weight, into an ointment consisting of a white wax or white soft paraffin base
together with such stabilizers and preservatives as may be required.

or some applications, preferably the compositions are administered
orally in the form of tablets containing excipients such as starch or lactose,
or in capsules or ovules either afone 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 compaositions 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.



2- Met hyl - 2- (4- 0zo- 2, 3,4, 5-tetrahydro-1 H benzo[d

| azepi n- 7-yl oxy) - propi oni ¢ acid ethyl ester To a sol ution of
Ala (4.0 g, 209 nmmol) in CH2A 2 (20 nL) at-78 C was added B8r3 (1 M
in CH2A 2, 62.8 nL, 62.8 nmol ). The m xture was al | owed to warmto
roomtenperature and stirred at roomtenperature for 5 h. MeOH (5 nl)
was added sl 8W3¥d¢uench the reaction. The reacti onPﬁ'T’P§7t9?7é’6

then concentrated to give a yellow solid4i A m xture of the above
crude phenol, ethyl bronvoisobutyrate t6.1 g, 56 31.4 nmol) and
Cs2C8 (20.8 g, 63.8 mmol) in CH3CN (200 nL) was stirred at 80 C for
20 h. After cooling to roomtenperaturith...the m xture was
partitioned between Et 0Ac and H20 and the aqueous | ayer was
extracted. with Et0Ac. The conbi ned organi c phases were dried
(Na2SO4), concentrated and purified by colum chromatography to give
4.2 g (70% of Bl B@rtﬁ:c&dlbtijﬁﬁdjdadadrmfﬁsﬂ%n(tlmmmm@ﬁﬁ)ﬂ)e 87. 03 (d

1y 421 (o gt s g b er%zefgﬁw“éﬂga?@e ki,

3.04(t, -J= 6. &oh’{lentrdnalH)nanﬁerSB (s, 6 H, 1.24 (t, J= 7.1 Hz, 3 H; M
(ES) mz: 314 (MrNa+). O Et.)LxO BZ

2- Met hy1- 2- (2, 3, 4, ﬁﬁ%%é@ i oni
acid e%/hyl (ester éy%ﬁfxEPafm{rféerc%r'E?IQ e- aﬁ%héﬁnipr?\él l%s%?mém bogl :
nmml ) was add@dearm@éhqwnmun@%ofd%nwnaﬁde@ﬂbeq*é%le@@rsmq on of 61
(2:0 g, 6.85 @eﬁve)mér@daéﬂﬁ%aﬁ%g p%pkredTﬂwntﬁﬁatéw H‘}&g\’vﬂéc&ﬁﬁ&drﬂuﬁd at room

tenperature for he sol uti on was cool ed to C and 1N HC

(25 nL) was a&@@aolﬂdé\}ﬂ‘t? aRhagageptisAl ﬁq{ger@ge%rglgg Hb?%‘f%m'oﬂ?'t er stirring
at room te”peﬁﬁérﬂfa%eixt%l JompBuiding feehiqles] Tae cavier raanakabmaded to

I Y L e B
or gani ¢ phas esraz\mamnﬂ@ria@dﬂ@d‘slaaﬂ@@)d @ greparations swhed stispegsives,1. 5 g
(074 210" SRR S o M 5%
2.6 Hz, 1 H, oms 2roliels, flaroringpgepts, pesgrvatives) gtapitgers, qq)onng agytsm 2 H,
él ilg (s, 6 H) and1@Tiké ttor shiid bral plaparaordd) sudispbrbiesNéapsuidd 8nd MrHY) . 0

tablets, suitable carriers and additives include starches, sugars, diluents,

granulating agents, lubricants, binders, disintegrating agents and the like.

Solid oral preparations may also be coated with substances such as sugars

or be enteric-coated so as to modulate the major site of absorption. For

parenteral administration, the carrier will usually consist of sterile water and

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 administered in intranasal form
via topical use of suitable intranasal vehicles, or via transdermai skin
patches well known to those skilled in that art.
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2- Met hy1-2-{343-(4-irifluoronethyl-phenyl)-isothiazol-5-ylnethyti-2,3
,4,5- tetrahydro-1H benzo[ c] azepi n-7-yl oxy}- propi oni c aci d et hyl

ester Cpd 83 was prepared using sanme procedure as for cpd A2e

b | aci h B2 (whit lid, 72%:1H NWR | 3
) DePLACT IO ylygld B2 (unite solid. 7200, 1H N (30 2

6.93<cl, J. 8.2 Hz, 1H),664(d J =2.92Hz, 1H),657(dd J=8. 2,
2.5 Hz, 1 H), 423 (q, J 7.1 Hz, 2 H), 4.05 (s, 2 H, 2.92(m 4 H),
2.80 (m 4 H), 1.57(s, 6 H, 1.25 (t, J. 7.1 Hz, 3 H; M (ES) mz:
519(M+H+). CF3 SN Cpd 2 ‘ .

2- Met hyl-2-(313-(4-trifluoronethyl-phenyl)-isothiazol-5-ylnethyl]-2,3

,4,5-tetr ahydro- 1%.9@@3g{gﬁarérﬁ%@&«éﬁsﬂreukr%gmegeqné%% gy

2 was prepared using sim procedure as for cp
obt ai ned: as a &ffictiee daseifer acisormpopdsitheincmtioner a pipvoEmEUls 21 (d,

J=8.1Hz, 2 |‘ﬂomp%sfﬂﬁn ﬁéreoﬁ-wiﬂ)uag%c@&dﬁ&to the dBsireddfect? Th&refo?e 09 (i,
J. 8.2 Hz, 2.5 Hz,

H, 4.74- ( s ! lz_gqqyn 1 §os§§?§ﬁo be qq)fmmgerfg nzag?bezfeq%:ly détegw gd a@ \qul vams ( ES)
mz: 491 (M 1-dithlthe phrtianpt @nfpouddésddi ﬁnb%cﬁi@fﬂb@arﬁidlsmnm%traﬁ@ﬁr di ng
to Scherre C é%hesgrre];?aq‘gtio% and the advancement of the disease 'conditiqn. In
addition, factors associated with the particular subject being treated,
including subject age, weight, diet and time of administration, will result in
the need to adjust the dose to an appropriate therapeutic ievel. The above
dosages are thus exemplary of the average case. There-can, of course, be
individual instances where higher or ldwer dosage ranges are merited, and

such are within the scope of this invention.

Compounds of this invention may be administered in any of the '
foregoing compositions and dosage regimens or by means of those
compositions and dosage regimens established in the art whenever use of the
compounds of the invention is requiréd for a subject in need thereof.

The invention also provides a pharmaceutical pack or kit comprising
one or more containers filled with one ar more of the ingredients of the
pharmaceutical and veterinary compositions of the invention. Optionally
associated with such container(s) can be a notice in the form prescribed by a
governmental agency' regulating the rhanufacture, use or sale of
pharmaceuticals or biological products, which notice reflects approval by the
agency of manufacture, use or sale for human administration.

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

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



Cl 3-(4-Trifluoronethyl-phenyl)-[1,2,4)thiadi azol e-5-carboxylic acid
ethyl ester A reaction mxture of A2a (448 ng, 1.81 mmol) and et hyl
cyanoformate (722 ng, 7.29 mmol) in 1, 2-dichl orobenzene (7 nlL) was
heated at 160 C for 20 h. After cooling to roomtenperature t he
reaction mxture was purified by colum chromat ograph i ve 505
nmy, (929 of &ORFYH07/121432PCT/ US2007/ 066772 59 as %4%?7(9697%“(1:
1H NWR (300 MHz, CDCI3) 88.50 (d, J= 8.143z, 2 H), 7. 76 (d Jr 8.2
Hz, 2 H, 4.57(q, J=7.1 Hz, 2 H), 1.49(t, J=7.1 Hz, 3 H); M5 (ES)
mz: 303 (MtH*). C2 ‘ :
{3-(4-Trifluoronethyl -phenyhi 1, 2, 4] t hi adi azol - 5-yl | - net hanol To
a solution of d (200 ng 0.662 mmol) in EtOH (10 rrL) at room
tenmperature was a

e, stl for 2
B ow dr opd SRR PG e AalE e o ERE® e Rale Bl bire Rk on
was evapor at edstirapathy elycesic duary spsdrgae, thypérameidn Gethaeémn s@@C12 and
brovi de 107 minEupyRhRTBecRs, MinmRelf caitiel, PACGARGRRIAEER ' )
CDCI3) 5 8. 404\¢Btabpﬂc$<Synﬁwmezhmrmtmoleﬁeromﬁma gyﬂmidewlaﬁncltsimo (s 2
H, 2.-65 (bry §ﬂer{?% ﬁ%%yﬁgréholt%%oléMﬁEerd'ﬁ?ﬁ%rhﬂ@emia and hypo-

5- Brononet hy1- rifluoroneth Phen 941 | adl azol e
e

HDL—choIesteroIemla) atherosc rosis, obesity, and other disorders related

to lipid metabolism and energy homeostasis complfcahons.thereot.

Compounds of the present invention are also usefui as PPAH delta
agonists for treating, preventing, or inhibiting the progression of, a condition
directly or indirectly mediated by PPAR delta. '

The compounds of the pfeSent invention are partcularly useful in
treating diabetes, nephropathy, neuropathy, retinopathy, poly,cyétic ovary
syndrome, hypertension, ischemia, stroke, irritable bowel disordery,
inflammation, cataract, cardiovascular diseases, Metabolic X Syndrome,
hyper-LDL-cholesterolemia, dyslipidemia (including hypertnglyceridemla,
hypercholesterolemia, mixed hyperlipidemia, and hypo-HDL-
cholesterolemia), atherosclerosis, obesity, and other disorders related o 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




Cod 03 was prepared according to a simlar procedure as for cpd A2d.
Cod 03 was obtained as a white solid (96%: 1H NWR (300 MHz, CDCl 3)
88.40 (d, J=8.1 Hz, 2 H), 7.74 (d, J=8.3 Hz, 2 H), 4.83(s,2 H; M
(ES) mz: 321 (MH). EtailL--"M C4
(343-(4-Trifluoromethyl-phenyl)11, 2, 4)t hi adi azol -5-yl nethyl ] -2, 3, 4, 5-
tetrahydro- ¥H&heniRsd azepin-7-yl oxyl -acetic acid et by}mgﬁ-ﬁ@gmnm
2007/ 121432PCT/ 1JS2007/ 066772 60 Cpd 04%5 prepared according to a
simlar procedure as for cpd A2e Cpd C4 s obtained as a white solid
(50% :1H NMR (300 MHz, CDCI3) 58.40 (d, J. 8.1 Hz, 2 H), 7.73 (d, J=
8.3 Hz, 2 H,J.- 82 H, 1 H, 6.72 (d, J= 2.6 Hz, 1 H, 6.65 (dd, J=
8.2, 2.7 Hz, 1 H), 4.59 (s, 2 H, 4._27 (g, J= 7.1 Hz, 2 H, 4.11 (s,
2H),2.95-283(m8|—|)'130(t =7.1 Hz, 3 H; M (ES) mz:
492 (M 14). Wes’:’enmse @cﬁr@qﬁ@h@@loﬁﬁ@pﬂedemmvbmoa cahBel ar procedure

as foropd 1. S obtajned as. a S 5 11NNR(300
MHz, CD30D) 59 tﬁ%s'-’( In gecpraange wit ‘hﬁ)ge”%’ag? %BL&TS‘%B‘{%G lb 7.07
(d, .J= 8.5 Hpelol dsl)wellﬁasil@e {isstrafive-Hxampleg 3hdt thllod= $m1:eﬁlzascﬂxerh&s apé 63

E16834 (2M|:)H4) 2 %FE%B“SF"& fk‘fg‘ﬁllg&;@’aﬁd Hé)t’ be cogztnfe@as%e% ’hm?@d B:ﬁﬁ)e m z:

2- Met hy1-2 1348er(1|4altread’ﬂbnmauﬂm1drybnm@mﬁ&e)d [Thereparationdf ¥gol - 5-yl met h
YI1-2,3, 4,5 U853 RWARRY hdiedadBRa0% HednREHGS i whh Qitiih vy Qi i ¢ aci d

persons versed in the art.

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

Method 1.
HCO
NH +
Cs,C05, CHLCN HO
o

Method 2. o Rs /

Rs
HO X \ R T Rs
J NH o+ - Ry
R1 Hz = 0
1-B 1-D

R
NaBH{OAc)y {(when Ag=H}) .
HOJ'§<x \\ /\
TiCly, EtsN; NaCNBH3, CH,Cl, » N O Ry
(when Rg = C-C3 alkyl) Ry Rg



The title conmpound was nmade according to Schenme D. Schenme D 61 DI
2- Met hyl - 2-{313- (4-trifluoromethyl-phenyl)41, 2, 41t hi adi azol - S-yl met hy
1]-2,3,4,5-tetrahydro- 1H benzo[ di azepi n-7-yl oxy} propionic acid

et hyl ester Cpd D1 was prepared according to a simlar o
procedure as for cpd 83. Cpd B3 was obtained as a white solid

(7699 :11-1 NWR fefuddz, CDCI3) 8. 39 (d J= 8.2 Hz, PH}/USﬁMZJZm{zd J=
8.4 Hz, 2 H), 6.95 (d, J = 8.2 Hz, §66(d .325Hz 1H,
6.58(dd,.3:81 2.6 Hz, 1H),424(q, 1 Hz, 2 H, 412(52
H, 2.910 (m 4 H), 2.88 (m 4 H, 1.58(s, 6 H), 1.26(t, .3=7.1 Hz, 3
H; M5 (ES) mlz: 520 (M+F(*), Cpd 4

2- Met hyl -2-{343-(4-trifluorornethyl-phenyl)-[1, 2, 4]thiadiazol -5-yl net
hyll-2,3,4,5- tetrahydro-1H benzo[dj azepi n-7-yl oxy}-propionic acid
Cpd 4 was prepar edhtheccor di ng to &, si mi.ar pr ocedure as fRor cpd 2. Cpd
4 was obtained as a white R *CD300) 8.50

(d, J= 8.2 Hz, 2 H) 7 84(q, =‘| » F8.2 Hz, 1

’ . ’ . 1 ! y . S,
H, 6.78 (d, .3=2. 1Hf' 1 H, 4.84 (
2 H, 3.46 " | E

-0 R R ‘ o
X 3 / 4 RS Rs
RsMgBr HO >~ N
| N ' Ry
- : R, Rp ~F ' -
{or RsUi, AgCu, etc) 1 T2 L
Id

Scheme 1, wherein Ry, Rz, Ra, R4, Bs, Rs, Rz, Xand Q are as
described above, describes several general methods for the syntheéis 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;CO; in CH5CN, can generate the corresponding coi‘npound of Id.
In Method 2, reductive amination of 1-B with aryl aldehyde 1-D (e.g. Rs = H)
by using NaBH(OAc)a will generate Id; or reaction of 1-B with aryl ketone
{e.q. Rs = C+-C3 alkyl) to give the shiff-base followed by reduction with -
NaCNBH; will generate Id. In Method 3, reaction of 1-B with aryl aldehyde
1-E to give the shiff-base followed by reaction with crgano-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)



WD 2007/ 121432PCT/ US2007/ 066772 62 (m 4 H), 3.16 (m 4 H), 1.55 (s,
6 H; M5 (ES) nk: 492 (MtH+). Exanple E Conpound 5:

(314- Met hyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-ylnethyl]-2,3,4,5-
t et rahydr o- 1H benzor di azepi n- 7-yl oxyl -acetic acid The title conmpound
was made according to Schene E. Schene E 63 E2

5- Brononet hy {ggtnimbiiyd - 2- (4-tri fl uoronet hyl - phenyl) - t Beda& 066772

Cpd E2 was prepared fromcpd El (Bio. org &ed. Chem Lett., 2003,
13(9), 1517-1521) following a simlar protedure as for cpd A2d. Cpd
E2 was obtained as a white solid (96%: 1H NWR (300 MHz, CDCI3) 38.01
(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. ‘ :

© - Method 1: 0 L Rs /R“ Rs Re
HO \\ 2\ o
[ NH  + . Ry
F’H Rz #
1-8 2-A

(when Rg = C;-Cj atiyl)

NaBH(OAG); (when Rs = H) X Ri /“ Rs
HOJ% I = \N . Ry
TiCl4, EtaN; NECNBHQ, CHzcia Y P
| Ry Ry
. ‘le :

Method 2. e Ry Ha H ' : Rs ’
HO X \\ /\ ©
| NH  + ‘ Rz
Ry Ra *S '
B 2-B

1-

Rg
o A3 R4 Ry
R
RsMgBr Hojxx [\\ / hY ' ’
i Ry :
H1 2
e ) '

(or BsL4, RgCu, etc)

Scheme 2, wherein Ry, Ra, Rs, Rs, Rs, Rs, R7, 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)z will generate
le; or reaction of 1-B with aryl ketone (e.g. Rs = C4-Cg3 alkyl) to give the shiff-
base followed by reduction with NaCNBH, will generate le. In Methqd 2,
reaction of 1-B with aryl aldehyde 2-B to give the shiff-base followed by
reaction with organd-a!kyl reagents such as Grignard reagents, CHgl 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. Alternatively,
the basic compounds of the present invention may be converted to
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(3-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-ylnmethyl]-2,3,4,5
- tetrahydro- 1H benzoNazepi n-7-yl oxy)-acetic acid ethyl ester

Cpd E3 was prepared according to a similar procedure as for cpd A2e.
Cpd E3 was obtained as a white solid (53%: 1H NWR (300 MHz, CDCI 3)
38.02 (d, J=who#idus2 H), 7.68 (d, J= 8.3 Hz, 2 H), BcORshéhossdns. 2
Hz, 1 H, 6.70 (d, Jr= 2.5 Hz, 1 H), 6.62 (dd, J=8.2, 2.5 Hz, 1 H),
4.59 (s, 2 H, 4,27(q, J=7.1 Hz, 2 H, 3.76 (s, 2 H, 2.90 - 2.83
(m 4H, 2.72 -2.64 (m 4 H, 2.42(s, 3 H, 1.30(t, J=7.1 Hz, 3 H);
M5 (ES) mz: 505 (MtH). Cpd 5 . .

(344- Met hyl-2-(4-trifluoronethyl -phenyl)-thiazol-5-yl nethyl]-2,3,4,5-
tetrahydro-11-1- benzo[ djazepi n-7-yl oxy)-acetic acid Cpd 5 was
prepar ed accolisRgedniorid saitdThy Mixtupé @Ried dhiga asd hed respidedintodpeir 1 was

obt ai ned asawhltes 300 MHz, CDCI3) 5 8.01 (d,
J= 8.2 Hz, 2 @pantipmess nydfdacgﬁ@{oﬁwﬁé‘ﬁzﬁmﬁ) 6.97(d, J 8 3 Hz, 1 H),
6.71 (dd, J— 8.3, 2.5 Hz, 6.66(d, J = 2.4 Hz, 4.63 (s, 2

H)1 4.52 (S 2 H) |5§ﬁégerﬁily2%§f%rr%g\hgggmresp%cﬁ/%%%dugt @eacm mz:

477 (M+H*) 64 Ex
2- Met hy1-2 {3mprbe|deyara@d(fmrtwthéna@mponmtmﬂth@fﬁ@ntwn)mmrm 5-yi et hy

Ll 2,34, 5t ehbaluslichuhlibdien 2ok RARR S abtryitdeid AP Sitiseqdyk d The

title conpoun e accor
step. Separation technlques plcally mclude evaporatnon extractlon

precipitation and filtration. Purification techniques typuca!]y 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 nuciear
magnetic resonance (NMRj, mass spectrometry (MS) and liquid
chromatography (HPLC). In the descriptions for the preparatioﬁ of
compounds of this invention, ethyi 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 technigues 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)—
Aq = aqueous
Cpd = Compound
cohn = concentration

DCE = dichloroethane
DMF o= N,N-dimethylformamide



Scheme F 62 , 71% 2N NaCH THF- MeOH Cpd 6, 75%0

Fl

2-Met hyl -2-{3-[4-nmethyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-yl nmeth
yll-2,3,4,5-tetrah ydro 1H benzot dj azepi n- 7-yl oxy} - propi oni ¢ aci d

et hyl ester was prepared using a simlar as
for CpCG BS. wa)z(gm was obtained as a white solid (71‘}}?%@[&—7%&@&9 300
MHz, CDCl13)8 8.02 (d, J= 8.2 Hz, 2 H, ™%5 (d, J= 8.3 Hz, 2 H),
6.93(d, J=8.2 Hz, 1 H,-6:63 (d, J=2.4 Hz, 1 H), 6.56 (dd J= 8.1,
2.5 Hz, 1 H, 4.23.4q, J=7.1 Hz, 2 H, 3.75(s, 2 H, 2285 (m 4 H),
2:68<m 4 H), .2.47'(s, 3 H, 1.57(s, 6 H, 1.25 (t, J= 7.1 Hz, 3 H);
M5 <ES) mfz: 533 (Mr1-11. -

DMSO = dimethylsulfoxide

dppf = d rphenylpgpgphlnoferrocene
Et = ethyl

EtOAG = ethyl acetate

hor hr = hour(s)

HATU = N-[{d imethyiamino)(SI—_I-‘l ,2,3-

triazolo(4,5-b)pyridine-3-
yloxy)methyiene}-N-
methylmethanaminium

-‘hexafluorophosphate
LAH = lithium aluminum hydride
Me = methyl
~min = minute(s)
Ph = phenyl
PPA = polyphosphoric acid
psi = pascal per square inch
-Boc = rert-butdxycarbonyl
+-Bu = tert-butyl
TEA = . triethylamine
TFA = trifluorcacetic acid
THF = tetrahydrofuran
TLC = (thin layer chromatography)
LiIN{TMS)2 = Lithium bis(trimethylsilyl)amide

Tol = toluene



0O Cpd 6

2- Vet y1-24344- et hy1l-2- (4-trifluoronet hyl - phenyl)-thiazol -5-yl net hyl ]
- 2,3,4,5-tetrahydro- 1H benzo[ cl azepi n- 7-yl oxyl - propi onic acid

Cpd 6 was prepared using a simlar procedure as for cpd 2. Cpd 6 was

obtained as a white solid (75%: 1H NWR (300 WMHz, CD30D) 88.13 (d, J=

8.2 Hz, 2 H)wc?zo&@u(@z J=8.3 Hz, 2 H), 7.04 (d, J= 8pdrikaorhedd>
6. 75 (d, J =2. T H, 671 (dd, J—8,25Hz 11-1), 4.50 (s,

2 H, 3.31 324(m4|—|) 3.01 297(m 4 H, 2.52 (s, 3 H,
1.56(s, 6 H,; M5 (ES) Ink: 505 (MtH+). Exanmple G O Conpound 7:
(3-[5-(4-Trifluoronethyl -phenyl)-thiophen-2-ylnmethyl]-2,3,4,5-tetrahy
dro- 1H benzo[djazepin-7-yloxy}-acetic acid The title conpound was
made according to Schenes GL or-&. Schene GL 66 (HO)2B
EXAMPLES
Example A
J
0 CF3
" S-N

Compound 1: {3-[3~(4-Triﬂuoromethyi-phenylj-isothiazol-s-y!meihy!]-z.3,4.5~tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid _

The title compound was made according to Schemes A1 and A2.

Scheme Al
MeO 1. BBrs, CHCl o
EtO H
Ale, 98% EtoJ\/B’ Alb, 35% for 2 steps

©5,C03, CHCN

_BHgTHF )k,o \E:G
NH

Alc, 48%

O

MeC
NH

Ala
Cpd A1a can be prepared according to published procedures (US
patent No. 4,659,706 and Eur. Pat. Appl. 204349).



/ Br Pd(PPh3) 4, Na2C33(aq) MeOH Tol NaOH THF- MeOH HO Cnpd 7, 90%

G a 5-(4-Tritiuoronethyi-phenyl)4hi ophene- 2- car bai dehyde A

m xt ure of 5-bronothi ophene-2-carboxyal dehyde (2 g, 10.5 nmol),
4-trifluoronethyl -benzeneboroni C acid (2.19 g, 11.5 nmol),
Pd(PN143(605 ng, 0.52 mmmol) and 2N Na2C33 (21 mL, 42 mmol) in

t ol uene/ MeOH{gPyih149 M) was degassed with N2 and theppghhdrhgdat 80
C for 18 h. After cooling to roomtenperature, the reaction m xture
was partitioned between Et 0Ac and H20 and’ t he aqueous | ayer was
extracted with Et OAc. The conbi ned organi c phases were dried
(Na2SO4), concentrated and purified by colum chronatography to give
Gla (2.4 g, 90%9 as a white solid: 1H NMR (300 MHz, CDCI3) 89.92 (s,
1H, 7.79- 7.77 (m 3 H, 7.70 (d, J=8.4 Hz, 2 H), 7.48 (d, J= 3.9
Hz, 1 1i); M5 (ES) miz: 279 (MrNa+). WO 20Qy/121432PCT/ US2007/ 066772

0
EtO NH

Alb
(4-0x0-2,3,4,5-tetrahydro-1H-benzo[dlazepin-
7-yloxy)-acetic acid ethyl ester

To a solution of Ala (725 mg, 3.8 mmol) in CHzClz (10 mL) at-78 °C
was added BBrs (1 M in CH:Clz, 11.4 mL, 11.4 mmol). The reaction 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 yeliow solid.

A mixture of the above crude phenal, ethyl bromoacetate {950 mg,
5.69 mmol) and Cs2C05 (2.47 g, 7.58 mmol) in CHzCN (15 mL) was stirred
at 80 °C for 20 h. After cooling to room temperature, the mixture was
partitioned between EtCAc and H.O and the aqueous layer was extracted
with EtOAc. The combined organic phases were dried (NasSQs),
concentrated and purified by column chromatography to give 350 mg (35%)
of Cpd A1b as a white solid: 'H NMR (300 MHz, CDCl,) § 7.04 (d, J=8.4
Hz, 1 H), 7.77 (dd, J=8.4, 27 Hz, 1 H), 6.69d, J=2.5 Hz, 1 H), 5.83 (bs, 1
H), 4.59 (s, 2 H}, 4.27 (g, J=7.1 Hz, 2 H), 3.804s, 2 H), 3.58 - 3.52 (m, 2 H),
3.06 (1, J=6.0 Hz, 2 H}, 1.30 {t, J=7.1 Hz, 3 H); MS (ES) m/z: 286

(M+Na™).
/Lok/
O
=
EtO | D NH
Ale

{2,3,4,5-Teirahydro-1H-benzo[dlazepin-
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 o 0 °C and 1N HCI{2 mL) was



67 0 Gb
{315-(4-Trtfluoronethyl-phenyl)-thiophen-2-ylnethyl]-2,3,4,5-tetrahyd
ro- 1H benzoNanpin-7-yl oxy}-acetic acid ethyl ester A m xture
of Al b (100 ng, 0.401 nmol) and G a (113 ng, 0.442 mmol) in

di chl oronet hane (4 nmL.) was stirred at roomtenperature for 1.5 h.

Na( OAc) 3BH ( PRRO#j2148¢ 803 nmol ) was added and t he res&FTPREITRNT2ur e
was then stirred for 17 h. Saturated NaHEO3 was added and the
solution was extracted with CH2Cl2.. The conbi ned organi c phases were
dried (Na2SO4), concentrated and purified by col unmm. chronmat ography to
give cpd Gb (110 ng, 56% as a white solid: 1H NWR (300 MHz, CDC13)
67.67(dJ 8.2 Hz, 2 H), 7.60 (d, J-83Hz 2 H), 723(d J= 3.6
Hz, 6. 69
e 18 S0 Bl naehis S8 Wep i f S 2 1) 508
4.26 (q, J= 7. témbﬁrat@efd)ﬁSBw:rBShe(@!utaBn Whs c@ncettrate@todémbove TUF.HFhe 2. 71 -
gp(???(m 4H, aqueous so’!utf%n was %vals#éd wnthl_thOAy%nrﬁ 5@1 b%lﬁed \ﬁ"ﬁ]oNzg W)

(315- (4- Tri f | uotibhhd t-Hpl ang Weamyaxjracted o EIOAT. yihaepmpingd Qrganmpsaae@trahyd

ro- 1H benzo Y/ nﬁaﬁé sin
a simlar Erggléegérggéd;@?afgbsxé% %ﬁ%ga%?ﬂ%%ugﬁ%dgg as a on*sjo: i g
(909 : 1H NI\/R (BeEsMyelowidpD): '8 NMR§300dMHz) GBS 51889 (d, &4 84HzZ7d (d, J=

575 ‘1‘0'(*3 zn i—ﬁl_é%isdn%-sé { UlséH 11H)74%§(§C§%)]2r§8¥ d'jz_-.agrl-li')z -

Hz, 1 H), 4.621s293 (lpqp 4 i), @834((§m ?HH)Z 67383‘5@ 138048 Jﬁﬁ*h‘lH’j_H)s 13 -
3.07 (m 4 H) mMed)FESr: 9904M+#62 (MrH) . 68 MeG

Scheme A2
0
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\Qn/ toluene ; o 1,2-dichlorobenzens, 160°C
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Alb
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Cpd 1, 80%



&b 7- Met hozy- 2, 3, 4, 5-t et rahydr o- 1H benzoNazepi ne 1M
borane- THF solution (1 nm., 1.02 mml) was added dropw se to an

i ce-cooled and stirred solution of Ala (1.91 g, 10 mol, in THF (SO
m.). Al a was prepared according to published procedures ( Eur. Pat.
Appl . 204349). The ice bath was renoved and the sol ution was heated
at reflux fokyolebiddon cooling back to 0 C, MeOH (2 gkruvasoadsed
and the reaction WD 2007/121432PCT/ US2007/ 066772 69 m xture was
stirred at roomtenperature for 35 mm arkf concentrated. The white
solid residue was treated with 6 N HCl (50 nL) and the m xture was
heated at ref lux for 1 h and then room tenperature overnight. The
aqueous solution was washed with Et20 and then basified with 5 N
NaCkluntil PH > 10 and extracted with Et OAc. The conbi ned organic
phases were washed with brine, dnce Na2SO4), concentrated and
vacuumdried to give &b (1.17 g, 6 as_a clear yellow oil: 1H NWMR
(300 MHz, CDCI3) 5 7.01-(d, J=8.1 06.70 - 6.60 (m 2 H,
3.78 (s, 3 H, 3.01 - 2.83-(m 8 H), 2.84g(br, 1 H. &2c

7- Met hoxy-315- (4-trifluoronet hyl - phenwyis 4hi ophen- 2-yl net hyl ] -

2, 3,4, 54et rahydr o- 1H benzq{-craz:e@ien@l-phenyn-ﬁ,s,I]axaaﬁasaDlwﬁei on of &b (2.02
g, 11.4 mol) and O0la (2.92g, 11.4 mmol) in dichloronethane (50 ni)

was added -AcCH (0. ) ' -t s stirred
for 1.5 h. Na(OAc %—[@f loé%mﬂu 1 41”%”%%% ké}ﬂﬁg‘éﬁ élé%tg\r/]% reaction
m xture was t menol phlpmarbﬂmﬂs@ﬁmﬂ Rlalpride (ﬁ01znl+\|1ﬁ®®|mrmﬁ)smé@m (PH -
11) and the SQ{EGth)Wvél@%a?éﬂtdt%t’Q%r%%hc@léb%d chbhgerfatal firdsdiggani ¢

phases were dried (Na2SO4), concentrated and purified by col um
chr omat ogr aphyag¥ a@$f9'éeft§2@ siytored fungel, washedyith 2 sraqll apusibpf gikanply NVR
(300 Mz, CDClhgdg dddd et dacudmbo §|vb‘|23 4%; BN %) of Atk dstwhitdendtds:MA, 2 H),

280 I e ogdatl ok o e Wy, Bl b A 50

(m 4 H; Ms-(ES) nfz: 418 (Ml -11,

FaC
Q\Wcoost
N

.-

AZb
3-(4-Trifluoromethyl-phenyl)-iscthiazole-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. Afier 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=8.2Hz, 2 H), 444 {(q, J=
7.1 Hz, 2 H), 1.43 (t, J= 7.1 Hz, 8 H); MS (ES) m/z: 302 (M+H").

FaC
\©Yl\§’\

N-¢ OH
AZc
{3-(4-Trifluoromethyl-phenyl)-lsothiazol-5-yil-methanol



&d 3-[5-(4-Trifluoronethyl -phenyl)-thiophen-2-yl nethyl]-
2,3,4,5-tetrahydro-1/-thenzof djazepin-7-ol WO
2007/ 121432PCT/ US2007/ 066772 70 A m xture of 02c (2.21 g, 5.30
mol ), HBr (48% 6.0 nL, 53.0 mmol) and Bu4NBr (171 ng, 0.53 mmol) in
AcOH (6 nL) was stirred at 100C for 16.5 h. Saturated K2CO3 was added
till PH - 10wawwo#dibassol ution extracted with EtO0Ac. Thereo®eed -
organi ¢ phases were dried (Na2SO4) andM(E],:c%H]centrat ed to give 02d (1.77
g, 83% as a biege solid: 1H NVR (400 , CDClI3) 67.66 (d, .J= 8.4
Hz, 2 H, 7.61 (d, J=8.4 Hz, 2 H, 7.25 (d, J=3.6 Hz, 1 H), 6.97 (d,
=3.3 Hz, 1 H), 6.94 (d, J=7.7 Hz, 1 H, 6.60 -6.57 (n, 2 H, 4.01
s, 2H, 2294 (m 4 H, 2.82 (m 4 H; M (ES) rn/z: 404 (MrH+).
Gb
{3. 15- (4-Tri f | uor ofietHeydoiutitrealiyA2b-(1 04 mgheB4Rmpolrbt THF {2 181 3314782@t r ahyd
ro- I H-benzoldj I Q7 Vih v ti e N | . To a
sol ution of Na@s%éggé ?rq Mm}f%gﬁéngl ; b%l%rrég) 'E%S Aﬁﬁ%ﬁ’”ﬁ%‘“#& (12
nm.) was added °Glaf 01mD7wefer wassiowreided andThmixture yas elldwegde wagm et hy|
br onpacet at e 4 TN : Gor 1 h,
%19 13 rodik-te eﬂa?ur?.’ggbé [é]reéf)ﬁﬁéed d§&|V\IIIh E{Jre]lb RRlerad aﬁdégnéeg)ﬁvﬂ\

the reaction xture was coo uenc sat ur at

NHAG sol ut i on Cik&lpdPe fitraterias washag wih satwaied MG Chand the 200w gani ¢
phase was dri ggiufid¥aS¥dck kPAIEINEIRERICIANTheRFibine8 rdavicGMbse

chromat ography to Gb (1.02 9, 799, which f h

to Corrpogndp7¥"§§e &, har dﬁzgace&ngg\?g_tg @X%l% qf_icgucc;le A‘é@gs alj'reﬁowesroligzo nverted
'H NMR (300 MHz, CDCla) 58.04 (d, J=8.3 Hz, 2 H), 7.70 (d, J=8.4 Hz, 2
H), 7.51 (s, 1 H), 5.08 (s, 2 H); MS (ES) m/z: 260 (M+H").

X
%

N-g Br

A2d
5-Bromomethyl-3-(4-trifluoromethyl-
phenyl)-isothiazole

To the solution of A2¢ (1.0 g, 3.86 mmo!) in CHCl.{25 mL) at 0 °C
was added PPh; (1.3 g, 5.01 mmol} and CBr; (1.7 g, 5.01 mmol). The
reaction mixture 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-Trifluoromethyl-phenyl)-isathiazol-5-yimethyl]-2,3,4,5-tetranydro-
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. EtOAc
and H.O were added and the aqueous layer was extracied with EtOAc. The
combined organic phases were dried {NazS80,),-concentrated and purified



Conmpound 8:

2- Met hy1-2-{3-[5-(4-trifluoronethyl-pheny04hi ophen-2-yl net hyl13- 2, 3, 4,
5- tetrahydro-1H benzokijazepi n-7-yloxy}-propionic acid The title
conmpound was made according to SchemeH. 71 Schenme H Hl

2- Met hy1- 2- (345-(4-trifluoronethyl -phenyl)-thi ophen-211nethyl]-2, 3, 4,
5-t et r ahydr owgldth72@13Z0[ cazepi n- 7- yl oxy) - propi oni ¢ aci gceikisbrester
Cpd H1 was prepared according to a si m'Ig procedure as for-cpd &.
Cpd H1 was obtained as a white solid (60%: 1H NVMR (300 MHz, CDCl3) 8
7.67 (d, J= 8.4 Hz, 2 H), 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 =25 Hz, 1 H, 6.55 (dd,
J=8.2, 2.6 Hz, 1 H, 4.23 (q, J=7.1. Hz, 2 H), 3.90 (s, 2 H, 2.90
(m 4H, 2.74(m 4 H, 1.57 (s, 6 H, 124 (t, J=7.1 Hz, 3 H); M
(ES) rn/z: 518nhfcii\tolufin chrofaebglaphy to get 20 mg (68%) Cpd A2e as a white

2Mathy12{315 tr| t -t hi cchen; 2- th -2,3,4
5 tetrahydr 0s %ﬁ%‘i%a@'g% (ﬂy‘#a)@l % =Bﬁ%?—2‘”§é¥%@ /44
Hz, 2H) 7.45(s, 1 H),7.00(d, J=8.2Hz 1 H),6.70 (d, J=2.5 Hz, 1 H),
. 6.62(dd, J=8.2,25Hz, 1 H), 4.58 (s, 2 H),4.27 (g, 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{ES) m/z:

491 (M+H").
.0
' ; CF.
Ho)k/ OmN/"\\/YO, 3
- 5-N

Cpd 1
{3-[3-{4-Trifluoromethyl-phenyf)-isothiazol-5-yimethyl]-2,3,4,5-tetrahydro-1H-benzo{d .
Jazepin-7-yloxy}-acelic acid

A mixture of A2e (20 mg, 0.041 mmol) and 2 M NaOH {41 pL, 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
nhase was extracted with CHCl,. The combined organic layers were dried
{NaS0,), conc_:entrated, and purified by column chromatography to give 15
mg (80%) of Cpd 1 as a white solid: 'H NMR{300 MHz,-CDCls) 3 8.05{d, J
=8.0Hz, 2 H),7.90 (s, 1 H), 7.71 (d, J= 8.4 Hz, 2 H), 6.95{(d, /=8.3 Hz, 1
H), 6.75 (dd, J=8.1,2.6 Hz, 1 H), 6.65(d, /= 2.6 Hz, 1 H), 4.65{s, 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

CF

HO& \@ s
/
5

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

The title compound was made according {o Scheme B.



Cpd 8 was prepared according to a simlar procedure as foropd 2. Cpd
8 was obtained as a white solid (61%: 1H NWR {300 MHz, CD30D) WD
2007/ 121432PCT/ US2007/ 066772 72 7.86 (d, J= 7.9 Hz, 2 H), 7.73 (d, J=
8.3 Hz, 2 H), 7.58-(d, J=2.7 Hz, 1 H, 7.38 (d, J=3.7 H, 1 H, 7.11
(d, J= 3.7 Hz, 1 H, 6.80 (d, J=2.5 H, 1 H, 6.73 (dd, J. 8.2, 2.5
Hz, 1 H), 4.&b4Hemekst), 3.21 -3.00 (m 8 H), 1.54 (spchusdhineddn(ES)
mz: 490 (M+H+). Exanpl e | Conpound %5

(315-(4-Trifluoronet hyl -phenyl)-thi ophen=2-ylnethyli-2, 3, 4,5-tetrahyd
ro- 1 /4-benzo[djazepin-7-yloxy}-acelic acid The title conpound was
made according to Schene |. Schenet 12

{315-(4-Trifluoronet hyl - phenyl)-furan-2-ylnethyl]-2,3,4,5-tetrahydro-
1H benzol dJazepi n- 7-yl oxyl -acetic acid ethyl -ester 73

Scheme B

B
BBra

\@5 CHZClz \Ejij CHaCN

‘052003 CHyCN
B1, 70% for 2 steps B2, 79%
2N NaOH

CF3 THF-MeOH
S

B3, 72%

CF3
O
S—N

Cpd 2, 100%

Q 0
EtO&O\Ci:/(NH
A B1
2-Methyl-2-(4-ox0-2,3,4,5-telrahydro-1 H-benzo[d
Jazepin-7-yloxy}-propionic acid ethyl ester

To a solution of Ata {4.0 g, 20.9 mmol) in CHzClz (20 mL) at -78 °C
was added BBr3 (1 M in CH:Cl, 62.8 mL, 62.8 mmol). The mixture was
allowed {o 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,



Cpd 12 was prepared fromcpd H (Bioorg. & Med. Chem Left., 2003,
13(13), 2159-2161) using a simlar procedure as foricppd &. Cpd 12
was obtained as a white solid (40%: 1H NMR (300 MHz, CDCI3) 87.72
(d, J=8.2 Hz, 2 H, 7.60 (d, J., 85 Hz, 2 H), 6.98 (d, J=8.2 Hz, 1
H, 6.68-(M 2 H, 6.60 (dd, J=8.2, 2.6 Hz, 1 H, 6.30 (d, J=3.3 Hz,

1 H), 4.56 (SwoRordthusA- 26 (q, J= 7.1 Hz, 2 H), 3.79 (serésidinee?n92 -
73 1 Hz, 3 H): NB

2.87 (m 4 H), 2.73 - 2.67 (m 4 H), 1.’258 (t, J=7

(ES) mz: 474 (MrH*). O Cpd 9 6 .
[ 345-(4-Trifl uoronet hyl - phenyO-t hi ophen-2-yl net hyll-2, 3, 4, 5-tetrahydr
o- 1H'benzoMazepi n-7-yl oxy}-acetic acid Cpd 9 was prepared

according to a simlar procedure as for cpd 1. Cod 9 was obtai ned as
a white solid (71%: 1H NWR (300 MHz, CD30D) 5 7.89 (d, J= 8.2 Hz, 2
H, 7.69 (d, %T&-rﬁmb?anéc@ooaf?zc%a, 3.9 iR CHICN £00%m1) 68 tikgd 3 H)
4.44 (s, 2 H, 433 (s 24, 3.14 (m 4 1), 2.8 (m 4 H: M (ES)
m z: 446 (M13080 GElokRBihe ARer qofingito Tepm tesTRSiamip mixiure was'
g‘ ':\J,/Ezhﬁli 2; { 3%55“&5115{3*&&6\%@{5'13?& Bivd Hﬂﬁiﬁrﬁﬁ’l{ﬁefablﬂ@:nus%y_}éf wed Wﬂa]:tgd_rh
, 3,4,5-tetrahydro- enzol dj azepi n- 7-yl oxy}-.gr 0, aci he
Cit e comounEO B a e sipan rates wery R Na28b3,

concentrated and purified by column chromatography to give 4.2 g (70%) of

B1 as a white solid: '"H NMR (300 MHz, CD;0OD) § 7.03 {d, J=8.4 Hz, 1 H),

6.68 (dd, J = 8.3, 2.6 Hz, 1 H), 6.63 (d, J=2.6 Hz, 1 H), 4.21 (g, J="7.1 Hz,

2 H), 3.76 (s, 2 H), 3.57 - 3.52 (m, 2 H), 3.04 {t, J=6.0Hz, 2 H), 1.53 (s, 6

H), 1.24 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 314 (M+Na").

O .
0 |
Eto).'x m‘w
B2

2-Methyl-2-(2,3,4,5-tetrahydro-1 H-benzo[dlazepin-7-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 room 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 agueous solution was
washed with EtOAc, basified with Na,COs until PH > 10 and then extracted
with EtOAc. The combined organic phases were dried (NazSO.} and
concentrated to give 1.5 g (79%) of B2 as a.colorless jelly oil: 'H NMR {300
MHz, CDClg) 66.95(d, J=8.4Hz, 1 H), 6.64{d, J= 2.5 Hz, 1 H), 855 (dd, J
=8.4,26Hz, 1H),4.22 (g, J=7.1 Hz, 2 H), 2.99 (m, 2 H), 2.88 (m, 2 H),
1.59 (s, 6 H), 1.25 {1, J= 7.1 Hz, 3 H); MS (ES) m/z: 278 (M+H").



74 J1 [5-(4-Trifluoronethyl-phenyl)-furan-2-yl]-nethanol Cpd
J1 was prepared according to a simlar procedure as for cpd El. Cpd
J1 was obtained as a white solid (75%: 1H NVR (300 MHz, CDCI 3) 6
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 Hz, 1 H, 4.69 (d, 3=5.9 Hz, 2 H), 1.75
(t, J= 6.0 HVORVRHIAB (ES) miz: 225 (MOH). 0 J2 PCI/US2007/066772

2- Met hyl-2-13-(5-(4-trifluoronethyl -phemgyh-turan-2-ylrnethyll-2,3,4,5
-tetrahydro- 1H benzot cl azepi n-7-yl oxy}-propionic acid ethyl ester

A mxture of J1 (80 ng, 0.33 muol), methanesul fonyl chloride (38 ny,
0.33 mmol) and triethylamne (230 M., 1.65 mmol) in CH2C12{2 nlL) was
stirred at roomtenperature for 1.5 h. Cpd 132-(50 ng, 0.165 mmol) in
CH3CN (1 nL) was added and the solution was stirred overni ght under
N2. WO 2007/121432, PCT/ USOO71066772 75 The re | ti %tg m xt ure was
concentrated and pur|f| eth-Dy Q % OAc/ hexane) to
|tesI| 1H NI\/R(300I\/Hz

give 10 ng (12% 2 steps)
é@j 84Hz : 691(d
51 S

€ 3) 57.72 (d. ). & 2 He,
6.54 (dd, J. 8.1, 22'59‘ ”"{Eig? ‘”"'”nggg p‘f;f%'g he‘gﬁﬁg 534 21 (q, J.

J. 8.2 Hzy 1 H),

7.1 Hz, 2 H), 3.79 (s éqp ,‘156(3 6

H, 1.23(t, J. 7.1CneB3 @awrepwsdeiasy samtz prosaiurQ pa-forppd 2e by
replacing A1b with B2 (white solid, 72%): 'H NMR (300 MHz, CDCl) 5 8.05
(d, J= 8.4 Hz, 2 H), 7.69 (d, /= 8.4 Hz, 2 H), 7.55 (s, 1 H), 6.93(d, J=8.2
Hz, 1 H), 6.64 (d, J=2.5 Hz, 1 H), 6.57 (dd, J=8.2, 2.5 Hz, 1 H), 423 (q, J
=7.1 Hz, 2 H), 4.05 (s, 2 H), 2.92 (m, 4 H), 2.80 (m, 4 H), 1.57 (5, 6 H), 1.25
(t, J= 7.1 Hz, 3 H); MS (ES) m/z: 519 (M+H"), B

0 - A .
s) CFa
HOJ>< \©CN 7 ; .
de2

2-Meihyl-2-{3-[3-(4-triflucromethyl-phenyl)- |soth|azot-5-y[methyi] -2,3,4,5-tetr
ahydro-1H-benzo[djazepin-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, CDsOD) §8.21(d, J=
8.1 Hz, 2 H), 8.06 (s, 1 H), 7.80 (d, J=8.2 Hz, 2 H), 7.09 (d, J= 8.2 Hz, 1
M), 6.78 (d, J= 2.5 Hz, 1 H), 6.72 (dd, /= 8.2, 2.5 Hz, 1 H), 4.74{s, 2H),
3.33 (m, 4 H), 3.11 (m, 4 H), 1.54 (s, 6 H); MS (ES) m/z: 491 (M+H).

Example C
O
Ho)k/om N7,®' CFs
] N/j// p
S—N .

Compound 3: {3-[3-(4-Trifluoromethyl-phenyl)-{1,2,4jthiadiazol-5-yim ethyl)-2,3,4,5-tetrahydro-
1H-benzo| dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme C.



Cpd 10

2- Met hyl- 2- (315-(4-trifluoronethyl - phenyO-furan-2-yl nethyg-2, 3,4,5-te
trahydro- 1 H benzo[ cgazepi n-7-yl oxyl -propionic acid Cpd 10 was
prepared using a simlar procedure as for cpd 2. Cpd 2 was obtai ned
as a white solid (65%: 1H NWR (300 MHz, CD30D) 5 7.94-(d, J. 8.1 Hz,
2 H, 7.73(dwometzidstz, 2 H), 7.10- 7.05(m 2 H),J= :}C'Z/U!Sﬁl)‘?!ﬂ&mw,.
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 (g, 6 H; M5 (ES) rn/z: 474
(MtH+) . Exanple K The title conpound was made according to Schenes Kl
and K2. 76 0 :

Scheme C

=—C0,Et

) . FaC
F4C 1,2-dichlerobenzene, 160°C
\Q/ : _ N NaBH,
0, | S—COOEL
0 Y=0 : N-g EtOH
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A2a C1, 92%

CBry, PPhs - Alb

F3C CH2C|2 l::ic\©Y CSgCOa, CH3CN
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N~g OH N-gd Bt
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O
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' N
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Cpd 3, 85%

FC
N
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N~
C1
3-(4-Trifluoromethyl-phenyl){1,2,4}thiadiazote-5-carboxylic acid ethyl 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



Klb, 52% Kla

(4-0xo0-2, 3,4, 5-tetrahydro- 1H benzordi azepi n- 7-yl oxy) -aceti c acid
tett-butyl ester Cpd Kla was prepared according to a-simlar
procedure as for cpd Al b. Cpd Kla was obtained as a white solid (28%
over 2 steps): 1H NWMR (300 MHz, CDCl 2) 57.03 (d, J = 8.4 Hz, 1 H),
6.76 (cid, IO WOURHIY 1y H, 6.67 (d, J= 2.6 Hz, fcwsz"“ﬂ’“?@”’z(brs
1 H, 4.48 (s, 2 H), 379(3, 2 H, 3.589 3.52 (m 2 H, 3.06 (t, J=

6.6 Hz, 2 H, 1.49 (s, 9 H; M5 (ES) mz: 314 (MtNat). Kt b
(2,3,4,5-Tetrahydro- 1H benzo[ c] azepi n-7-yl oxy)-acetic acid terf-butyl
ester Cpd KIb was prepared using a simlar procedure.as for cpd

Al c. Cpd KIb was obtained as a yellow oil (529 : 1H NMWR (300 VHz,

CDCI 3) 88.98 (d, J 68 dd
J. 8. )2 2.6 H(f‘s alyekﬁwsa"dﬁ“ EJ@RI_%OQ-&HZQCég!a) 5]823%% '(7% %H;DZ H)l7 (
H; M5 (ES) i@, =288 HAVRIHY)4.57 (7 J SThens 26D, 1.658, { SOAINE BH); MSaH

(ES) m/z: 303 (M+H").
FiC |
' N
o .

N-g OH
c2 :
[8-{4-Trifluoromethyl-phenyi}-{1,2,4]thiadiazol-5-ylj-methanol

To a solution of C1 (200 mg, 0.662 mmol) in EtOH (10 mL) at room
temperature was added NaBH, {64 mg, 1.7 mmol). After stirringfor2 h,a
few drops of wafer were added to guench 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: 'H NMR (300 MHz, CDCl;) 5 8.40(d, J=
8.1 Hz, 2H), 7.74 (d, J=8.2 Hz, 2 H}, 5.20 (s, 2 H}, 2.65 (br, 1 H); MS{ES}

miz: 261 (M+H*).
FazC .
..
B an

N-g Br
C3
5-Bromomethyl-3-(4-trifucromethyl-phenyl)<[1,2,4thiadiazole

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,
CDCly) §8.40 (d, J=8.1 Hz, 2 H), 7.74 (d, J=8.3 Hz, 2 H), 4.834s, 2 Hy;
MS (ES) m/z: 321 (M-H*).

9]

I Ve
OO~
&—N _
C4

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



Tol uene Oc..CFs HONI -12. HCI 11EtOH - MeO-Thr 0 OH K2a, 94% 0 OH
K2a 4- Hydr oxy-2-oxo-4-(4-trifluoronethyl -phenyl)-but-3- enoic acid
nmet hyl ester To a solution of

1-(4-trifluoronethyl -phenyl)ethanone 42.0 g, 10.6 nmol) and di et hyl
oxylate (1.639, 13.8 mmol) in toluene450 nL) at 0 C was added NaH
portionw se (vR297/B882 ng, 15.9 mmol ). The m xture was PSEUSEMET2 r QOM
tenperature for 1 h and then 60 C for 2 gy After cooling to room
tenperature, H20 was added slowy to quench the reaction. The m xture
was acidified with 1.N HCl and extracted with Et 0OAc. The conbi ned
organi ¢ phases were dried (Na2904), concentrated and purified by

col um chromat ography to give 2.749(94% of K2a as a white solid: 1H

NVR. (300 WO 2007/ 121432PCT/ US2007/ 066772
- Cpd C4 was prepared according to a similar procedure as for cpd

A2e. Cpd C4 was obtained as a white solid (50%): 'H NMR {300 MHz,
CDCls) 5 8.40 (d, J=8.1 Hz, 2 H), 7.73 (d, J= 8.3 Hz, 2 H), 7.02{d, J=8.2

~ Hz,1H),5.72(d, J= 2.6 Hz, 1 H), 6.65 (dd, J=8.2, 2.7 Hz, 1 H), 4.59 (s, 2-
H), 4.27 (9, J= 7.1 Hz, 2 H), 4.11 (s, 2 H), 2.95 — 2.83 (m, 8 H), 1.30 {1, J =
7.1 Hz, 3 H); MS (ES) m/z; 492 (M+H*).

g O
© Cpd3

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

Cpd 3 was prepared according to a similar procedure as forcpd 1.
Cpd 3 was obtained as a white solid (85%): *H NMR {300 MHz, CDz0OD) &
8.48(d, J=7.7Hz, 2H), 7.83 (d, J=6.8 Hz, 2 H), 7.07 (d, J=8.5 Hz, 1 H},
6.79 (s, 1 H), 6.73(d, J=7.1Hz, 1 H), 4.63 {s, 2H), 4.568 (s, 2H), 322 {m, 4
H), 3.07 (m, 4 H); MS (ES) m/z; 464 (M+HY).

Example D

o & \E:‘:O CFs

Cornpound: 2-Methyl-2-{3-[3-(4-trifiucromethyl- phenyl) [1 2,4jthiadiazol-5-yimethyl]-2,3,4,5-
tetrahydro-1H-benzoldlazepin-7-yloxy}-propionic acld -

The title compound was made according to Scheme D.

Scheme D



78 MHz, CDCI3) 68.11 (d, J= 8.3 Hz, 2 H, 7.77-(d, J=8.3 Hz, 2 H),
7.10(s, 2 H, 3.97 (s, 3 H; M5 (ES) mlz: 297 (M+Na+).
5-(4-Tritluoronethyl - phenyl)-isoxazol e-3-carboxylic add ethyl ester
To a solution of K2a (2.7 g, 9.85 mmol) in EtOH (40 nL) was added
hydr oxyl am n n chloride (2.05 g, 29.5 mol ). The

stirred at &Q%ﬁ%g fature for 1 h and then 80C for gﬁmgg“ﬁ%% 2
Aftercooling to roomtenperature, the pr&cipitate was filtered and
washed with EtOH. The white solid was dried under vacuumto give 2.0
g (75% of K2b: 1H NWR (300 MHz, CDCI3) 5 7.94(d, J=8.2 Hz, 2 H),J=
8.3 H, 2 H, 7.03 (s, 1 H), 449(d J=7.1 Hz; 2 H), 145(d J=
7.1 Hz, 3 H; M5 (ES) mz: 286 (MHt). N0 K2c

[ 5-(4- Tri f I uor omet hyl - phenyl ) -i soxazol - 3yl | - met hanol Cpd K2c

was prepared &% ng to a sim| ar proded
was obt ai ned as sol i dé

(d, J=8.2 Hz, 2 H), ?3‘“@ OgCHCNy - 2 H)
2 H; M (ES) miz: 244 ( l\/HrH+) N- 0

D1,76%

2N NaOH

_THE-MeOH _ H°J>< m N /
"‘N

Cpd 4, 94%

CF

2-Methyl-2-{3-{3-(4-trifluoromethyi-phenyl)- [1 2,4}thiadiazol-5-yimethyl]-2,3,4,5- tetrahydro-
1H-benzo[djazepin-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, CDCls) 3
8.39 (d, J=8.2Hz, 2 H), 7.72(d, J= 8.4 Hz, 2 H}, 6.95 (d, /=8.2 Hz, 1 H),
6.66 (d, J=2.5 Hz, 1 H), 6.58 (dd, J=8.1,26 Hz, 1 H), 4.24 {q, J=7.1 Hz,
2 H), 412 (s, 2 H), 2.91 {m, 4 H), 2.88 (m, 4 H), 1.58 (s, 6 H), 1.26 (t, J=7.1
Hz, 3 H); MS (ES) m/z: 520 (M+H").

O
0 N CFs
S—N

Cpd 4
2-Methyl-2-{3-[3-(4-trifluoromethyl-phenyi)-[1,2,4jthiadiazol-5-yIimethyl]-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-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, CD;0D) &
850 (d, J=8.2Hz, 2H), 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{dd, J=8.2, 26 Hz, 1 H), 4.84 (s, 2 H), 3.46



K2d 3- Brononet hyl-5-(4-trifluoromnethyl - pheny9-i soxazol e Cpd K2d
was prepared according to a simlar procedure as for cpd A2d. Cpd
K-2d was obtained as a white solid {98%; 1H NVR{300 MHz, 79 CDCl 3)
67.91 (d,8.3 Hz, 2 H, 7.75 (d, J= 8.3 Hz, 2 H, 6.73 (s, 2 H), 4.49
(s, 2 H; M5 (ES) mz: 306 (MH*). 0 N0 K2e

(315- (4- Tri f MBPHHREPY| - phenyl yi soxazol - 3-yl met hyl | - 2 PETHSBU06K ahy dr
0- 1 H benzo[c]azepin-7-yloxy}-acetic aced tert-butyl ester Cpd
K2e was prepared according to a simlar procedure as forcpd A2e Cpd
K2e was obtained as a white solid (71%: 1H NVR (300 MHz,. CDCl 3)
87.90 (d, J=8.4 Hz, 2 H, 7.72 (d, J—84Hz 2 H, 6.98J=8.2 Hz, 1
H),669(s 1H, 668(d J= 2.6 Hz, 6614dd J-82 2.6

g g G o i ¢ o 1172

{3-[5-(4-Trifluoronethyl - phenyl yi soxazol - 3-yl net hyl ] -2, 3, 4, 5-tetrahyd
ro- 1 H benzoNazepi n-7-yl oxy}-acetic acid

Example E

o]
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s
. N
Compound §: {3-[4-Methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yimethyl-2,3,4,5-

tetrahydre-1H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme E.

Scheme E
FaC CBry, PPhg FsC
i
NJ(_\OH : N\%‘\ Br
E1 £2,96%

Ale - o
le
N
£3, 53%

2N NaOH

0
THF-MeOH HOJ\/OmN ’\}(jb/‘@’c’%
N

Cpd 5, 85%




To a solution of K2e (38.5 ng, 0.076 mml) in CHRA 2 (1 nL) was added
trifluoroacetic acid (0.1 nL). The m xture was stirred at room
tenperature for 15 h, concentrated and purified by col um

chromat ography to give 30 ng (96% of conpound 11 as a white solid:
1H NWVR (300 MHz, CD30D) 68.08 (d, J =8.2 Hz, 2 H, 7.86 (d, J= 8.3

Hz, 2 H, 7. 4Gdnmddén 2 H, 6.85 (d, J f2 5 Hz, 1 H}CTfﬁszzﬁmérﬁ’rzd J=
8.2, 2.6 Hz, 1 1), 4.540, 4 H, 3.5 (m 4 H, 3.18 (m ES)

mz: 447 (Mrl-11. 80 Exanple L 0 N-; ?313 Conpound 12

2- Met hy1-2-13-[5-(4-trifluoronethyl - phenyl) -i soxazol - 3-yl met hyli -2, 3,
4,5- tetrahydro-1H benzo[ ol azepi n-7-yl oxyl - propi onic acid The title
conpound was nade according to Schene L. Schene L N-O Cpd 12, 90%

FsC o
s
r&\%"\a}

E2
5-Bromomethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazale

Cpd E2 was prepared from cpd E1 {Bioorg & Med. Chem. Lett,, 2003,
13 (9); 1517-1521) following a similar procedure as for cpd A2d. Cpd £2 was
obtained as a white solid {96%): 'H NMR (300 MHz, CDCly) §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).

{3-{4-Methyl-2-(4-triﬂuoromethyl—phenyl)-thiazo!-ﬁ—ylmethyl]-2,3.4,5—
tetrahydro-1H-benzo] djazepin-7-yioxy}-acetic acid ethyl ester

Cpd E3 was prepared according to a similar procedure as for cpd
AZe. Cpd E3 was obtained as a white solid {§3%): 'H NMR {300 MHz,
CDCl;} 88.02(d, J=8.2Hz,2H), 7.68(d, J= 8.3Hz, 2H), 7.00(d, J=8.2
Hz, 1 H), .70 (d, J= 2.5 Hz, 1 H), 6.62 (dd, J=8.2, 25 Hz, 1 H), 459 (s, 2
H), 4.2_7" {q, J=7.1 Hz, 2 H), 3.76 (s, 2 H), 2.90 -~ 2.83 {m, 4 H), 2.72 - 2.64
(m, 4 H), 2.42 (s, 3 H), 1.30 (1, J= 7.1 Hz, 3 H); MS (ES} m/z: 505 (M+H").

Hok/OmN ’\ﬁs R/O/CFS

Cpd &

{3-[4- Methyl -2-(4-trifluoromethyl-phenyl}-thiazol-5-ylmethyl}-2,3,4,5- tetrahydro-‘! K-
benzoldjazepin-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, CDCls) 5
8.01(d, J=8.2Hz, 2H),7.68 (d, J=84Hz 2 H), 6.97{d, J=8.3Hz, 1 H),
6.71 (dd, J=8.3,2.5Hz, 1 H), 6:664{d, J=24 Hz, 1 H), 4634{s, 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").



0 L1

2- Met hy1- 2-1345-(4-trifluoronethyl - Phenyo-i soxazol - 3-yl net hyll- 2, 3, 4,
5-tetrahydro- 1H ben20[ d] azepi n-7-yl oxy}-propionic acid ethyl ester
Cpd L1 was prepared followi ng the sane procedure as forood 83. Cpd L1
was obtained as a white solid (68%: 1H NWVR (300 MHz, CDCI3) 7.90 (d,
J= 8.3 Hz, 2¢oddmags/2 (d, J= 8.4 Hz, 2 H), 6.93 td, PéTIUSZ%OT%Gd_%1 1
H) , 671(s 1 H, 6.63(d, .1= 2.5 Hz, 1_H), 655(dd J=8

Hz, 1 H, 4.23 (q, J-71Hz 2 H), :%816‘?| s, 2 H, 2.88 - 286(m 4
H, 2.73- 2270 (m 4 H, 1.57 (s, OH), 1.25 (t, J=7.1 Hz, 3 H); M
(ES) mz: 503 (MrH+). WO 2007/ 121432PCT/ US2007/ 066772 81. CF3 1?1-0
Cpd 12

2- Methyl-2-{3-[5-(4-trifluoronethyl-phenyi)-isoxazol -3-ylnmethyl]-2, 3,
4,5- tetrahydro-1H benzo[ d] azepi n-7-yl oxy) - propi oni ¢ aci d Cpd
12 was prepared foll ow ng the sane Ero.ch re as for cpd 2. Cpd 12 was
btained as a white solid (90%: 1%@#&%—500 |sz CD300) 68.08 (d, J.

0
8.0 Hz, 2 H), 7.86(d, J 8. 7. 16(3 , 7.11(d, J=8.3
Hz,lH),6.80(dJ 5%% 6\ 7 22, 2.6 Hz, 1 H),
4.62 (s, 2 H), 54(m 4 l‘C)I‘ﬁ (s, 6 H; VB (ES)
mz: 475 (M+r111l. Exanpl e M

Compound 6: 2-Msthyl-2-{3-[4-maethyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl]-
2,3.4 5-tetrahydro-1 H-benzo[djazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme F.

Scheme F
B2

\O\,S _ CszC03, CHCN o
s e m A;YO

Fi,7T1%

2N NaOH

CTHEMSOH Ho)‘x \C(:\ ’\/LYO

Cpd 6, 75%

0 .
: N ' :

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

Cpd F1 was prepared using a simiiar procedure as for cpd Bé. Cpd
- F1 was obtained as a white solid (71%); "H NMR (300 MHz, CDCl3) 3 8.02
(d, J=8.2 Hz, 2 H), 7.65 (d, J= 8.3 Hz, 2 H), 6.93d, /=8.2 Hz, 1 H), 6.63
(d, J=2.4 Hz, 1 H), 6.56 (dd, J=8.1, 25 Hz, 1 H), 4.23{q, J=7.1 Hz, 2 H),
3.75 (s, 2 H), 2.85 (m, 4 H), 2:68{m, 4 H),2.47{s, 3H), 1.57 {s, 6 H), 1.25
{t, J= 7.1 Hz, 3 H); MS {ES) m/z: 533 {M+H")



Conmpound 13:

{3-[3-Met hyl1l-5-0-trifluoronethyl-phenyl)-thiophen-211nethyl}2, 3, 4, 5-
t et rahydr o- 1H benzo[ cl azepi n- 7-yl oxybacetic acid The title conpound

was nmade according to Schene M Schemre M 82 M

3- Met hyl - 5-( onet hyl - phenyl ) -t hi ophene- 2- car

Cpd M2 was pr%‘g%)%%éﬂg omcpd ML J. Chem Soc., Perkin Jrr/g%say@%%?z

1866) follow ng the sane procedure as f(ﬁﬁ:pdela Cpd M2 was obt ai ned
as a white crystalline solid (65%: 1H NVR 4300 MHz, CDClS) 10. 05 (s,
1 H, 7.75 (d, J= 8.5 Hz, 2 H), 7.67 (d, J= 8.5 Hz, 2 H), 7.26(s, 1

H, 2.61 (s, 3 H; MS(ES) rn/z: 293 (MtNa). WO

2007/ 121432PCT/ U. S2007/ 066772 83 CF3 M3

[ 3-Met hyl1l-5-(4-trifluoronethyl-pheny9-thi ophen-2- ylj-nmethanol

Cpd M3 was prepared according to the same procedure as for cpd El.

Cod MB was obt ai ned as a V\Blte SO|Id (76°/c) 1H. 300 MHz, CDOI 3)

57.65 (d, J= 8.6 Hz, @ Fs7.14 (s, 1 H),

4.79(s, 2 H), 2.27 (s 3 brsN ES) nlz: 255 (MOH).
Cpd 6

2-Methyl-2-{3-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol- S-ylmethyl]-
2,3,4,5-tetrahydro-1 H-benzo[ dlazepin-7-yioxy}-propionic acid

_ Cpd 6 was prepared using a similar procedure as for cpd 2. Cpd 6
was obtained as a white solid (75%): 'H NMR (300 MHz, CDz0D} & 8.13 (d,
J=8.2Hz,2H),7.80(d, J=83Hz, 2H),7.04 (d, /=8.2 Hz, 1 H), 6.75 (d,
J=24Hz, 1H),6.71(dd, J=8.2, 25Hé 1 H), 4.50 (s, 2H) 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
o ,

)J\/O Fs
HO™ S.. )

Compound 7: {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 Schemes G1 or-G2.

Scheme G1



(%3

(343-Met hyl -5-(4-trifluoronethyl -phenyl)-thiophen-2-yl methyl11-2,3,4,5
-tetrah ydro-1H benzo[ o] azepi n-7-yl oxy}-acetic acid tert-butyl ester
Cpd M4 was prepared followi ng the sane procedure as forcpd J2. Opd w4
was obtained as a white solid (22%: 1H NWR (300 MHz, CDCI3) 5 7.65

(d, J. 8.2 %0%0%14327-58 (d, J=8.4 H, 2 H, 7.11 {§CTI%S2'697/066§7299

(d, J. 8.2 Hz, 1 11), 6.68 (d, J= 2.6 Hz, 1 H), 6.61 (dd, J= 8 2.7
Hz, 1 H, 4.48 (s, 2 H), 3.74 (s, 2 H, % 8 (m 4 H, 269 (m 4 H) ,
2.20 {s, 3 H, 1.48 (s, 9 H; M (ES) mz: 532 (MtH+). Cpd 13
(3-13-Methyl-5-(4-trifluoronethyl-phenyl)-thiophen-2-ylnethyll-2, 3,45
-tetrah ydro-1H benzo[ d] azepi n-7-yl oxy) -acetic acid Cpd 13 was
prepared followi ng the sane procedure as for cpd 11. Cpd 13 was
obtained as a white solid (71%: NvR (300 MHz, CD300) 8 7.79 (d,
J=8.2 Hz, 2 H, 7.67 (d, J= 8.4 2 H, 7.36(s, 114) 698(d J
:9.0Hz,1|—|) 673-670(!—[]))28 , 4.45 (s, 2H) &b (s,- 2 H),
3.17 (m 4 H). \q?2 07/ ;LZJP@@EWAZUSR&W/%@? 2 o8, (m 4 H,
2.29 (s, 3 H: M JTK. ATEMEMA) . |
G1a,99% _
Atb jk, -
NaB(OAc)sH, CH:CI 0 S . ~CFg
Gib, 56%
NaOH
THF-MeOH HOJJ\/O\@G ’\O/@"
Cmpd 7, 90%

CFs3

OHC--°
N\ /)

Gia
5- (4-Tnfiuoromethy! phenyl)-thiophene-2-carbaidehyde

A mixture of 5-bromothiophene-2-carboxyaldehyde (2 g, 10.5 mmol),
4-trifluoromethyl-benzeneboronic acid (2.19 g, 11.5 mmol), Pd(PPhs)s {605
mg, 0.52 mmol) and 2N NazCO; (21 mL, 42 mmoi} in toluene/MeOH (30
.mL/15 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 HzO and the aqueous fayer was extracted with EtOAc. The
combined organic phases were dried (Na»S0Q,), concentrated and purified by
column chromatography to give Gia (2.4 g, 90%) as a white solid: "H NMR
(300 MHz, CDCls) §9.92 (s, 1 H), 778 - 7.77 (m, 3 H)}, 7.70 (d, J=8.4 Hz, 2
H), 7.48 (d, J= 3.9 Hz, 1 H); MS (ES) m/z: 279 (M+Na®).



Exa-nmple N O

Conmpound 14:

2- Met hy1- 2-{343-net hyl -5-(4-trifl uoronethyl - phenyl)-thi ophen-
2-ylmethyl]-2,3,4,5-tetrahydro-1H benzo(i si azepi n-7-yl oxy}- propionic
acid The title conmpound was made according to Scheme N. N

2- Met hy1- 2- (343- net hyl- 5- (4-tdf | uor onet hyl -

pheny1l) -t hi ophen- 2-yl met hy

Il1-2,3,484e W@Qwﬁﬁﬂ?’zll—i- benzo[ d] azepi n-7-yl oxy) - pr opi @pisAFhL7Rt hy!
ester - Cpd

forcpd MA. Cod N| was obtained as a whit¥ solid (17%: 1H NWR (300
MHz, CDCI3) 8 7.65 (d, J=8.2 Hz, 2 H), 7.59(d, J. 8.3 Hz, 2 H),

(
J
7
H)
0

S,

1

8.

1

2
Hz
1

.H)1
, 2.1 Hz,
12|—|)1
.58

(s,

was prepared follow ng the sanme procedure as

3.72 (s, 2 H), 2.86 (m 4 H, 2.70 (m 4 H), 2.20
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{3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid ethyl ester

. A mixture of A1b (100 mg, 0.401 mmol) and G1a (113 mg, 0.442
mmol) in dichloromethane (4 mL) was stirred at room temperature for 1.5 h.
Na(OCAc)sBH (170 mg, 0.803 mmql) was added and the resulting mixture
was then stirred for 17 h. Saturated NaHCO3 was added and the solution
was extracted with CHgCtg. The combined organic phases were dried
(Na2S04), concentrated and purified by column chromatogAraphy to give cpd
G1b (110 mg, 56%) as a white solid: 'H NMR (300 MHz, CDClg) § 7.67 (d, J
=82Hz 2H),7.60(d, J=8.3Hz, 2H),7.23(d, J=3.6 Hz, 1 H), 6.99{(d, J
=82Hz, 1H),689(d, J=36Hz 1H),6.69(d, 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, 4 H),2.71 —2.67 (m, 4 H), 1.29 (, J= 7.1 Hz, 3 H); MS (ES) m/z:
490 (M+H*). '
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Cpd7

{3-[5-(4-Trifluorometh yl-phenyl)—thiophen-2-y!methyl]-2,3,4.'5-tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid )

Cpd 7 was prepared using a similar procedure as for cpd 1. Cpd 7
was obtained as a white solid (80%): 'H NMR (300 MHz, CD;0D) § 7.85 (d,
J=8.2Hz 2H),7.72(d, J=84Hz, 2 H), 7.56{d, J=3.7 Hz, 1 H}, 7.36 {d,
J=38.7Hz 1H),7.10(d, J=8.2 Hz, 1 H), 6.80{d, J=25 Hz, 1 H), 6.76 (dd,
J=8.2,25Hz, 1 H), 4.63 (s, 2 H), 4.58 (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



Cpd 14

2- Met hyl - 2-{313-net hyl -5-(4-trifluoronethyl -phenyl)-thi ophen-2-yl neth
yl]1-2,3,4,5- tetrahydro-1H benzo[ cl azepi n-7-yl oxy}-propionic acid :
Cpd 14 was prepared followi ng the sane procedure as for cpd 2. Cpd 14
was obt ai ned Lfe solid (80%: 1H NVR- (300 Mz, . 84
(d, J= 8.2 Hz“?(?’ﬂ@w{,]!’ﬁn (d, J= 8.3 Hz, 2 I-1), 7.451’?@9@7(3?6,7727.11
(cl, J=8.3 H, 1 H, 6.80 (d, J= 2.5 HP® 1 H), 6.74-(dd, .J= 8.2,
2.6 Hz, 1 H), 4.60 (s, 2 H, 3.29 (m 4 H, 3.13 (m 4 H, 2.35 (s, 3
H, 1.55 (s, 6 H; M5 (ES) mz: 504 (MtH*). Exanple -0 0 HO) L23
Conmpound 15: ' -

{313- Met hy1-4-(4-0111luoronet hyl - phenyl) -t hi ophen-2-yl net hyl ] -2, 3, 4, 5-
t et rahydr o- 1H benzoNazepi n- 7-yl oxy}-acetic acid The title conpound
was nmade according to Schene 0. Schenme 0 86
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7-Methoxy-2,3,4,6-tetrahydro-1H-benzof 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-»(SD mL}.
A1la was prepared according 1o 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 mL) was added and the reaction



01 4-Brono- 3-net hyl -t hi ophene-2-carboxylic acid nethyl ester

To a solution of 3-nethylthiophene-2-carboxylic acid nethyl ester
(2.0 g, 12.8 nmmol ) in CH2A 2 (10 nL) and acetic acid (10 nL) was
added Br2 (0.79 nL, 15.3 nmol). The mi xture was stirred at room
tenperature for-20 h and then partitioned between CH2Cl 2 and H20. The

aqueous | ayer @Y &t acted with CH2Cl2. The conbi ned PSP B Ras es
were washed with saturated sodiumthiosud ate sol ution, dried

(Na2SO™4), concentrated and purified by colum chromat ography to give
1.4 g (4699 of 01 as a white solid: 1H NVR (300 MHz, CD30D) 8 7.41(s,
1 H, 3.88(s, 3 H, 2.52(s, 3 H. 87

3-Met hyl-4-(4-trifluoronethyl-phenyl)-thi ophene- 2-car boxyl ic acid

t hyl t . d. 02 t d
Tet Y oo o mige B ilto A RaPriERpLEd G 1M RS RRRAPTRE CEL ©
(300 MHz, CDCBjte EolRilregidye das 8esﬁed—mthaNHﬂC[ EQVGEXa’d]d the-gixurpvas2 H)
7.40(s, 1 H), Eé?tggt“ soTor) ’h om:f er%tgl% veright. The aqu

(3-(3-Met hyl - uororre eny I ophen- F?5234
5- tetrahydro _SB{UMJEWQ-‘@)W@H@Q@W zﬂ«?’ﬁbﬂ@?ﬂ' aedfiedivith HJY Haé@r‘-{m"cf}/ﬂ ester

To the sol uti qua% eQ@acﬁe'iﬂQtl‘ﬂBOA% Qh@'@&h%mé% :ﬁﬁﬁc Hé%eé‘heréwé’éhe@ C was
added 1.0 M L1Al F14

) %‘ he, m xtu aq/a
al | oned to waMihBpEng. @"P%Sﬂ@?@@#p@?r&ﬁﬂvaée WEF‘?PFH"PQH‘?CHP oénfb 17
tenperature fargdifas é/‘élb@rryew&@ off! W\Nmnqg@tema@b@gyea ROEQ, PDiztart ed

solid was filtered and rin s washed

wi th sat ur at efiznNHIEG6 %ﬂsﬁﬁé’“a%]ﬁé&-g-éo?r él s véaéé{f%@skéﬁr“é@t Zd with
CH2C12. The cepybi ned organi c phases were dried (Na2SO4) and
concentrated to give a crude solid. It was used to carry through a

simlar procedure as for preparing cpd J2 and gave conmpound 03 as a

white solid (19%: 1H NVRug00 CDCl 3) 7: o, J=8.2 Hz, 2 H),
7.47 (d, J=8.2 Hz, 2 H), 7. . DyHg ..1=. 8.2 Hz, 1 H,
6.69 (d, J =2.5 Hz, 1 H), 6.6 J. 84 2 I Hz, 1 H), 4. 484s, 2

H, 3.81 (s, 2 H, 2.90 (m 4 H), 2.78&d«m 4-H), 2.15s, 3 H), 1.46s,

9 |'|) , M5 (ES) [i | k: 53&9&%@1&(4—)nﬂu0r§r&thyi phenyl)-thiophen- 2~ylmethyl]-
2,3,4,5-tefrahydro-1H-benzo[djazepine

To a solution of G2b (2.02 g, 11.4 mmol) and G1a (2.92 g, 11.4 mmdl)
in dichioromethane (50 mL) was added AcOH {0.65 mL, 11.4 mmol}. The
reaction mixture was stirred for 1.5 h. Na(OAc)sBH (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 (NapS04), concentrated and purified by
column chromatography to give G2¢ {2.23 g, 47%) as a yellow solid: 'H .
NMR (300 MHz, CDCls) 8 7.68 {d, J=8.2Hz, 2 H), 7.61 (d, J=85Hz, 2 H),
7.24 (d, J= 3.8 Hz, 1 H), 7.01 (d, J=3.8 Hz, 1 H}, 6.91{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"),

HO s CF3

Gad ,
3-[5-(4-Trifluoromethyl-phenyl}-thiophen-2-yimethyl]-
T 2,3,4,5-tetrahydro-1 A-benzofdjazepin-7-ol



Cpd 15

{343- Met hyl-4-(4-trifluoronethyl - phenyl)-thiophen-2-ylnethyll-2,3,4,5
-tetrahydro-1H b enzoNazepin-7-yl oxyFacetic acid Cpd 15 was
prepared followi ng the sane procedure as for cpdll. Cpd 15 was
obtained as a white solid (50%: 1H NWR (300 VHz CD30D) 8 7.71 (d,

J= 8.3 Hz, 2\&’?920077121532 (d, J= 8.1 Hz, 2 , 1.46-(s, PE&'IUS2§07%ZGT§2d
J.= 8.9 Hz, 2 -'6.67 (m 2 4040(3, 2 B, 4 22
H, 3.01 (m 4H) 284(m 4 H), 221(2 3 H: NS (ES) mz: e’

(MtH+) . Exanple P CF3 Compound 16:

2- Met hy1- 2- {313- net hyl - 4- (4-t df | uor onet hyl - pheny1) 4hi ophen- 2-yl net hyl
]- 23,4,5-tetrahydro-1H benzol dJazepl n-7-yl oxy}-propionic acid The
title conpound was nade according to Schene P. WO

2007/ 121432, PCT/ USR%%&@G;@E‘QB (2521 8, 3780 Aml), IFIBr(48%, 6.0 mL, 53.0 mmol}

3[ ;\/?t2h§1;12-5£13%%a %El@é’rl (1 é‘f 6 E mmo% Eebﬂyé m‘!)j| ngst ek P90 o Y et h
16.5 h. Saturated choa was added till PH ~ 10 and the solution extracted
with EtOAc. The combined organic phases were dried (Na»S0,) and
concentrated to give G2d (1.77 g, 83%) as a biege solid: 'H NMR {400 MHz,
CDCla) 37.66 (d, J=8.4 Hz, 2H), 7.61 (d, J=8.4Hz, 2 H), 7.25 (d, J=3.6
Hz, 1 H), 6.97 (d, J= 3.3 Hz, 1 H), 6.94 (d, J=7.7 Hz, 1 H), .80 —6.57 {m,
2 H), 4.01 (s, 2 H), 2.94 (m, 4 H), 2.82 (m, 4 H); MS (ES) m/z: 404 (M+H").
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Gib
{3-[5-{4-Triflucromethyl-phenyl}-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-
1 H-benzo[ dlazepin-7-yloxy}-acstic acid ethyl ester

To a solution of NaH (60% in mineral oil, 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 refiux for 1 h, the
reaction mixture was cooled, quenched with saturated NH4Cl solution and
partitioned between ether and water. The organic phase was dried
(NazSQ4), 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

HO&CGW

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

The title compound was made according to Scheme H.



et rahydro- 11- 1- benzo[ d] azepi n- 7-yl oxy}-propionic acid ethyl ester

Cpd P1 was prepared follow ng the sane procedure as for cpd J2. Cod
P1 was obtained as a white solid (23%: 1H NMR (300 MHz, CDCI3) 5
7.65 (d, J =82 Hz, 2 H, 7.47 (d, J=8.2 Hz, 2 H, 7.15 (s, 1 H,
6.93d, J=8.2 Hz, 1 H, 6.63 (d, J=2.4 Hz, 1 H), 6.55 gdd, J= 8.1,
2.4 Hz, 1 H) WQ09p2g2 J= 7.1 Hz, 2 H), 3.77 (s, 2 H) PCOURRTOMT24 H),
2.68 (m 4 H, 2.15 (s, 3 H, 1.58 (s, 64H), 1.25 (t, J=7.1 Hz, 3 H);
M5 (ES) mlz: 532 (MtHt). ‘ Cpd 16

2- Met hy1- 243- pnet hyl -4- (4-trifl uoronet hyl - phenyl) -t hi ophen-2-yl net hyl
]1- 2,3, 4, 64etrahydro- 1H benzo[ dJazepi n-7-yl oxy}-propionic acid

Cpd 16 was prepared followi ng the sanme procedure as for cpd 2. Cpd 16
was obtained as a white solid (80%: 1H NWR (300 MHz, CD300) 57.73
(d, J=8.2 H, 2 H, 7.72 - 7.56 (m 3 H, 6.98 (d, J=8.2 Hz, 1 H,
6.73 - 6.68 (m 2 H), 4.47 (s, 2 Hschen#H- 3.12 (m 4 H, 2.95 -
2.89 (m 4 H, 224 (s, 3 H, 1.57 (s, 6 H; M5 (ES) mz: 504 (MtH+).
Exanple Q HO'11.,"0 Conmpound 17: .

{342- (4-Trifl uoronet hy=pheny -t hi azob-4-y| methyl]-2,3,4,5-tetrahydr
o- 1/ -t henzoMamepj-fi

j xyI - sameddept aclid The tiftle corg)ou ‘made
| Q 90 S- cgﬁzbz OFEtEt N 3
2-(4-Trifluoronet hgt - phenyl —thtazet e- 4- car | it ac ethyl ester

according to Schense
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2-Methyl-2{3-{5-(4-trilluoromethyl-phenyl}-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-
1 H-benzo|djazepin-7-yloxy}-prapionic acid ethyl ester

Cpd H1 was prepared according 1o a similar procedure as for<pd G2.
Cpd H1 was obtained as a white solid (80%): 'H NMR {300 MHz, CDClg) 3
7.67 (d, J=8.4 Hz, 2 H), 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= 2.5 Hz, 1 H), 6.55 (dd, J=8.2,26 Hz, 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*).
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T

Cpd8

2—Methyl-2-{3-[5-(4-trif|uoromethy[-phenyl)-thiophen—2—ylmethyi]-2,3,4;5-'
tetrahydro-1 H-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, CD;0D) &



To a stirred solution of 4-trifluoronethylthi obenzam de (2.05 g, 10
mmol) in acetone (10 nL) was added et hyl bronopyruvate (1.95 g, 10
nmmol ) in acetone (10 nL) dropw se. The m xture was stirred under
reflux for 3 h. After cooling to roomtenperature, the solution was
concentrat ed ied by colum chronat ography to gi .

(63% of codv@l% H%‘%mute solid: IFI NWVR (300 MHz, GP?HSG%"@“BGZ% (s,
1 H, 8.14(d, J=8.4 Hz, 2 H, 7.72(d, ,%= 8.4 Hz, 2 H), 4.46(q,
J=7.1 Hz,21.44(t, J =7.1 Hz, 3 H; M (ES) mz: 302 (MrH+). WO
20071121432PC1/ US2007/ 066772 91 Cpd 02 was prepared foll ow ng
the sane procedure as for cpd El." Cpd 02 was obtained as a white
solid (51%: 1H NI\/R(300 MHz, CDCI3) 5 8.07 (d, J =8.1 Hz, 2 F-1)

7.70 (d, J= 8. 6 H .
LI0(% 37 Sl s A B A o B e 0 29§Z*E§ ol
prepared fol | GWdg. #h@ Klnd |';Br Bdé&ﬁjﬂe %% Heot Hy §B0Add/ = &pdizch
obt ai ned as a Oki 9 M—go A 4 %7(d
o ey %’%@8 FE |82d2@53%/§H)34'6é‘{§&(—1§%021 0 GPQ& )155 gs

0 Q4 MS (ES) mfz 490 (M+H)
{3 [2-(4-Trifluoronethyl-phenyl)-thiazol-4-ylnethyl]-2,3,4;
54etrahydro- 1H benzo[ ol azepi n-7-yl oxy}-acebc acid ethyl ester
Cpd 04 was prepared follow ng the s-gﬁ%ﬁ%ﬁgcedure as for cpd A2e.Cpd
04 was obtained as a whited@solid (54%: 1H NWR -ow MHz, CDCI3) 8.05

(d, J= 8.2 Hz, 2 H), 7.9{@,&@,0: _ WQQ 1 H, 6.99 (d,

Compound 9: {3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethyll-2,3,4,5- tetrahydro
1H-henzoldjazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme |

Scheme |
Alb
NaB(OAclH
o CF3 3 o o CF
OHC CHCl, EO y

W W/

.

12, 40%
NaOH
THF-MeOH "o o
R\ /
Crmpd 9, 71%

0

{35-(4-Triflucromethyl-phenyl)-furan-2-yimethyl]-2,3,4,5-tetrahydro-
1H-benzoldlazepin-7-yloxy}-acetic acid ethyl ester



8.2 H, 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 H, 4.26 (q, J=7.1 Hz, 2 H, 3.91 (s, 2 H, 2.94 -
2.88 (m 4 H, 2.79 - 2.7 (m 4 H, 1.29 (t, J=7.1 Hz, 3 H); M (ES)
mz: 491 (M-H+), Cpd 17

(312-(4-Triflyo | - phenyl) -t hiazol -4-yl methyl]-2 - ahydr
0-1 Hb enzo{o %@’@%‘f‘@? -yl oxy} -acetic acid Cpgéyﬁsz\?uﬂﬁso%ﬁ '

prepared foll owing the sane procedure ag3for cpd A2e. Cpd 17 was
obtained as a white solid (80%: 1H NWR .(300 MHz, CO3013) 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 4H,; M5 (ES) ink: 463 (M11l. Exanple R Conpound 18:
(314- Met hy1-2- (41rif] yoranet hyl -.phenyas: IPE-TAY ]2 , b-tet
rahydro- 1H benzo Jgggﬁsﬁfepa&d({%ﬂga/adgéglég&g‘c‘lg%’e}f{he@%ﬁllf'eeﬁt%ﬁopsgund
was made accongita)y 2t 8e-Stdid nengra sBulheprecRura/gd fogcpd G2. Cpd 12 was

20071121432PCTJ L3297/, Q8RE LiaTF0R): '+ NRR (88 ¥rz, coc) 87.724d, J =

8.2 Hz, 2 H), 7.60 (d, J=8.5 Hz, 2 H}, 6.98 (d, J=8.2 Hz, 1 H}, 668 (m, 2
H), 6.60 (dd, J=8.2, 2.6 Hz, 1 H), 6.30 (d, J=3.3 Hz, 1 H), 456 (s, 2 H),
4.26 (q, J=7.1 Hz, 2 H), 3.79 (s, 2 H), 2.92 - 2.87 (m, 4 H), 2.73 - 2,67 (m,
4 H), 1.28 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 474 (M+H").

o]

O = CF
o m” Yol

Cpd 9

[3-[5-(4-Triflucromethyl-phenyl)-thiophen-2-yimethylj-2,3,4,5-tetrahydro-
1H-benzodlazepin-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, CD,0D) 8
7.89(d, J=8.2Hz, 2 H), 7.69 (d, J=8.3 Hz, 2H),6.88 - 6.94(m, 2 H), 6.75
-6.68 (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
Q CF3
Ho’u>< N O~
. W/
Compound 10: 2-Methyl-2-{3-[5-(4-trifluoromethyl-phenyl)-furan-2-yimethyl]-
2,3,4,5-tetrahydro-1H-benzo{dlazepin-7-yloxy}-propionic acid

The titte compound was made according to Scheme J.

Scheme J



0 NaOH CF3 THF- MeOH R5, 44% 0 F3C H N3Lo< 0 R1
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[5-{4-Trifluoromethyl-phenyi)-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, CDCls) &
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}), 1.754{t, J=6.0 Hz, 1 H);
MS (ES) m/z: 225 (M-OH).
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2-Methyl-2-{3-[5-{4-trifluoromethyl-phenyl)-furan-2-yimethyl}-2,3.4,5-tetrahydra-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 uL, 1.65 mmol) in CHzCl>{2 mL) was
stirred at room temperature for 1.5 h. Cpd B2{50 mg, 0.165 mmol) in
CHLCN (1 mL) was added and the solution was stirred overnight under Np.



2-(4-Trifluoronethyl-benzoyl am no)-propionic acid tert-butyl aster

To a solution of 2-am nopropionic acid tert-butyl ester hydrochloride
(2.189, 12 mmol) and triethyl amne .(3.03 9,30 mmol) in-CH2C1260 nlL)
at 0 C was added 4-trifluoronethyl benzoyl chloride (1.48 nL, 10 ’
mol ). The mi xture was stirred at roomtenperature for 24 h and then
washed with kMaD0071@32007/ 121432PCT/ US2007/ 066772 94 PciNudGizoastk H20.
After drying over Na2SO4, the solution 3%3 concentrated and purified
by col unm chromat.ography to give 3.0,2495% of Rl as a white solid:
1H NWVR (300 MHz, CDCI3) 87.92 (d, J=8.2 Hz, 2 H), 7.70-(d, J=8.5 Hz,
2 H, 6.83 (brs, 1 H, 465 (m 1H, 1.51 (s, 12 H; M5.(ES) mz:
316 (MH ). F3C OH R2 2-(4-Trifluoronethyl-benzoyl amno)-propionic
acid Cpd R2 was prepared followi ng the sane procedure as for
cpd 11. Cpd 9Znhavesubibg ainn@d was candentrated aod patified bydsymn1H NVR (300

6 81 (d gee sipgradargy TOaRmERanef fdve foudd %, 2o A £, 0
0 Ra 4- Met hy 1wBitd delidr TH NumeY (00@MEy) CPOENS/T.72 Gk d2d@. 2HS -2 ), BE&RYd, J ¢ aci d
methyl ester o )iz oH),6.91(d, J= 8.2 Hz, 1 H), 6.69 (d, J=3.3 Hz, 1 H), 6.61(d, J

= 2.3Hz, 1H), 6.54 (dd, J=8.1,2.2 Hz, 1 H), 6.30 (d, J = 3.2 Hz, 1 H), 421 -

(q, J= 7.1 Hz, 2 H), 3.79 (s, 2 H), 2.87 (m, 4 H), 2.71 (m, 4 H), 1.56 (s, 6 H),

1.23 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 502 (M+H").
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Cpd 10

2-Methyl—2—{3-[5'-(4-trifluurnmethylfphenyl)-furan-2-y1methyl]-2,3,4;5-tetrahydro-' i
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, CD;0D) 3 7.94 {d,
J=8.1Hz,2H), 7.73(d, J= 8.2 Hz 2 H), 7.10-7.05 {m, 2 H), 6.874d, 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, € H); I_VIS {ES) m/z: 474

(M+HY).
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Compound 11: {3-[5-(4-Triflucromethyl-phenyl)-isoxazol-3-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo[d]azepin-7-yloxy}-acetic acid

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

Scheme K1



To a solution of R2 (1.95 g, 7.47 mml) in toluene (30 mmol) and
CH2A 2 (7.5 nm.) was added oxalyl chloride (6.52 nmL, 74.7 mol ). The
m xture was stirred at roomtenperature for 24 h and concentrat ed.
To the above crude internediate at 0 C was added Et3N (1.53 nL, 11.2
mmol) followed by MeOH (56 nlL). The m xture was stirred at room

t enper at ure MR2097{143%oncentrated and purified by col #RHUS2007066772
chromat ography to give 1.06 g (50% of B% as a white solid: 1H NWR
(300 MHz, CDCI3) 68.24 (d, J =8.2 Hz, 2 H, 7.74 (d, J=8.3 Hz, 2
Hy, 3.96<s, 3 H), 2.56<s, 31-1); Ms (ES) mz: 286 (MtW. 95 F3C-c\
fBr R4 5-Brononet hyl-4-nethyl-2-(4-trifluoronethyl- phenyl)-oxaw e
Cpd R3 was reduced to give a crude al cohol internediate follow ng the
same procedure as in the preparation of corrpourBj El. Cpd R4 was

prepared follow ng the saneopraocedur s for c d. Cpd ;4 was
obtai ned as a V\hi“ge@ ' 619" BB 130%@/257’ . 14(d, J=
8.6 Hz, 2 H), 7.71 ( = gV B2 H), 4.60 (s, 2 s 3 H.

0 R5 Br . Wdn o,

(314- Met hy1- 2- (4-tri f Per omet hy 2 1) oxazol ey -2, 3, 4, 5t
et rahydr o- 1H benz i n[ d3azepi n- 79§£1%G§<§}/‘3 etic acid ethyl ester

Cpd IRS was prepared follow ng the sane procedure as for opd A2e. Cpd
R5 was obtained as a white solid (434%: 1H NVR (300 MHz, CDCI3) 8
8.12 (d, J=8.4 Hz, 2 H),_7.69 (d 8.5 H, 6.99 (d, J= 8.2 Hz,
1 H, 6.69 (d, J= 2.6 Hzé'isﬂ%),f'%ﬁ%%/(d@ma, 2,6 Hz, 1 H), 4.57
(s, 2 H, 4.26 (q, J=7.1 Hz, 2 H), 3.77 , H, 2.92 - 2.87 (m 4
H, 2.72 -2.68 (m 4 H, 2.23 (s, 3 H KI5 (t, J=7.1 Hz, 3 H); M
(ES) mz: 489 (M+rH*).

0 0
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(4-O%0-2,3,4,5-tetrahydro-1H-benzeo[dlazepin-7-yloxy}-acetic
acid terf-butyl ester

Cpd Kla 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, CDClz) 8 7.03 (d, J=8.4 Hz, 1 H}, 8.76 (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), 3.68 -
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
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(2,3,4,5-Tetrahydro-1H-benzo[dlazepin-7-yloxy}-acetic acid
tertbutyl ester

Cpd K1b was prepared using a similar procedure as for cpd Alc. Cpd
K1b was obtained as a yellow oil (52%): "H NMR {300 MHz, CDCl;) 56.98
(d, J= 8.3 Hz, 1 H), 668 {d, J=2.6 Hz, 1 H), 6:63{dd, J=8.2, 2.6 Hz, 1 H),
4.48 (s, 2 H), 2.93 ~2.84 {m, 8 H), 1.49s, 9 H); MS (ES) m/z: 278 (M+H").



Cpd 18

{344- Met hyl-2- (4-trifluoronethyl-phenyl)-oxazol -5-yl nethyl-2,3,4,5-te
trahydro- 1 H benzoicrjazepin-7-yloxyl-acetic acid 96 Cpd 18
was prepared followi ng the same procedure as for cpd A2e. Opd 18 vvas
obtained as a white solid (50%: 1H NVR(300 MHz, CDBOD% _fz

8.1 Hz, 2 H)W°72°%7112’(48F J= 8.3 Hz, 2 H), 6.98(d, J=18.68 F@“““ﬂ’“%’

6.70- 6.67 (m 2 H), 4.42 (s, 2H), 4.1777s, 2 H,- 3.05 - 2.95 (m 4
H, 2.90 - 2.80 (m 4 H, 2.27 (s, 3 H; M5 (ES) rn/z: 461 (MtHt).
Example S O Conpound 19:

2- Met hy1- 21314- et hy1- 2- (44ri t| uor onet hyl phenyO- oxazol - 5-yl net hy11-

2, 3,4, 54etrahydr o- 1H benzo[ oj azepi n- 7-yl oxyl -propionic acid The title
conmpound was made according to Sch%e%é@hema S

. CF, HONH..HCI
CF; (COMe)s , NaH o (Y7 e
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4-Hydroxy-2-0x0-4-(4-tr§ﬁ$romethyl-pheny[)—but-s-
enoic acid methyl ester
To a solution of 1-(4-trifluoromethyl-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 mmol). The mixture was
stirred at room temperature for 1 h and then 60 °C for 2 h. After cooling to
room temperature, H>O was added slowly to quench the reaction. The
mixture was acidified with 1 N HCI and extracted with £tOAc¢. The combined
organic phases were dried (Na;S0,), concentrated and purified by column
chromatography to give 2.74 g {94%) of K2a as a white solid: H NMR (300



NaOH THF- MeOH H Opcl 19, 61% S1
2- Met hy1-213-[ 4-net hyl-2-(4-trifl uoronethyl - Phenyh- oxazol - 5-yl net hyl j
-2,3,4,54etrahydro- | H benzo[d] azepi n-7-yl oxy)-propionic acid ethyl

ester Cpd Si was prepared followi ng the sane procedure as for
cpd 83. Cpd Si was obtained as a white solid (90/0):11-1NVR (300 MHz,
CDC13) 3 WO 2007121432 PCT/US2007/066772

' 78

MHz, CDCls) §8.11 (d, J= 8.3 Hz, 2 H), 7.774d, J = 8.3 Hz, 2 H), 7.10{s, 2
H), 3.97 (s, 3 H); MS (ES) m/z: 297 (M+Na*). '
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EtQ \ A
N-O
K2b
5-(4-Trifluoromethyl-phenyl)-isoxazole-3-carboxylic
acid ethyl ester

To a solution of K2a (2.7 g, 9.85 mmol} in E10H {40 mL) was added
hydroxylamine hydrogen chioride {2.05 g, 29.5 mmol). The mixture was
stirred at room temperature for 1 h and tﬁen 80 °C for 2 h. Aftercooling to-
room temperature, the precipitate was filtered and washed with EtOH. The
white solid was dried under vacuum to give 2.0 g {75%) of K2b: 'H NMR
(300 MHz, CDCl3) 6 7.94 (d, J=8.2Hz, 2 H), 7.764d, J=8.3 Hz, 2 H}, 7.03
(s, 1 H), 449 (d, J=7.1 Hz, 2 H), 1.45 (d, J= 7.1 Hz, 3 H); MS (ES) m/z:

286 (M+H).
Fs
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KZc
-[8-(4-Triflvoromethyl-phenyl)-isoxazol-3-yl]-methanol

_ Cpd K2¢ was prepared according to a similar procedure as forcpd
C2. Cpd K2¢ was obtained as a white solid (98%): "H NMR {300 MHz,
CDCl3) 8 7.90{d, J=8.2Hz, 2H),7.73(d, J=8.5 Hz, 2H), 6.707s, 1 H),
4.84 (s, 2 H); MS (ES) m/z: 244 (M+H").

F3
Br \\ .

N-O
Kad
3-Bromomethyl-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%); TH NMR {300 MHz,



WD 2007/ 121432PCT/ US2007/ 066772 97 8.12 (d, J= 8.3 Hz, 2 H), 7.68 (d,
J=8.4 H, 2 H, 6.92 (d, J=8.2 Hz, 1 H, 6.62 (d, J =2.5 Hz, 1 H,
6.54 (dd, JL- 8.1, 2.5 Hz, 1 H, 4.22 (q, J=7.1 H, 2 H, 3.76 (s, 2
H, 2.90 - 2.82 (m 4 H, 2.70 - 2.63 (m 4 11), 2.23(s, 3 H, 1.56
(s, 6 H, 1.23 (t, J=7.1 Hz, 3 H; M5 (ES) mz: 517 (MtH+). O Cpd
19 WO 2007/121432 " PCT/US2007/066772

2- Met hyl- 2-{314- net hyl - 2- (4-t hf uorometg I -phenyO0- oxazol - 5-yl net hyl ] -
2,3,4,5-tetrahydro-1H benz o[ dj azepi n-7- %I oxy}-propionic acid

Cpd 19 was prepared followi ng the sane procedure as forcpd 2. Cpd 19
was obtained as a white solid (61%: 1H NVR (300 MHz, CD30D) 38.24
(d, J= 8.3 Hz, 2 H, 7.85 (d, J=8.4 Hz, 2 H, 7.12 (d, J=8.2 Hz, 1
H, 6.80 (d, J= 2.5 H, 1 H), 6.73 (dd, J=8.2, 2.5 Hz, 1 H), 4.64
(s, 2 H, 3 8@D|€\3/ié}7’6751(((ﬂn.1—28|3|)-lz @Hﬁ?ﬂd%émm@zhﬁ)ﬂe%&2m, 3 H),
1.54 (s, b?n% q(_‘_ ii l e 20 Conpound 20:
{311- (4- Trlfl’ﬂfré? tHhyMSRehip{2) 34 Wﬂ zol - 4- yI met hy11-

2,3,4,;5-tetrahydro- 1H benzoNazepi n- 7-yloxfracetic acid
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e .
(3-[5-(4-Trifluorometnhyl-phenyl)-isoxazol-3-ylmethyl]-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid fer-butyl ester

Cpd K2e was prepared according to a similar procedure as forcpd
A2e. Cpd K2e was obtained as a white solid (71%}): 'H NMR (300 MHz,.
CDCls) §7.90 (d, J=8.4 Hz, 2 H), 7.72 (d, /= 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, 4H),
1.48 (s, 8 H); MS (ES) m/z: 503 (M+H").
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Cmpd 11

{3-{5- (&Tnf(uoromethyl phenyl}-isoxazol-3-yimethylj-2,3,4,5-tetrahydro-
1H-benzo|djazepin-7-yloxy}-acetic acid

To a solution of K2e (38.5 mg, 0.076 mmol} in CHCl; (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) §8.08 (d, J=8.2 Hz, 2 H), 7.86 (d, J= 8.3 Hz, 2 H), 7.17 - 7.13{m,
2 H), 6.85 (d, J=25 Hz, 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*).



The title conmpound was nmade according to Scheme T. WO

20071121432PCT1U520071066772 98 Schenme T 0 - AD'- F3CNHNH2 F3C OOEt OH

T2,53% 0 Ti
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 Compound 12: 2-Methyl-2-{3-[5-(4-trifluoromethyl-phenyl}-isoxazol-3-yimethyl}-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yloxy}-propionic acid

The title compound was made according to Scheme L.

Scheme L
B2 ]

Br ' Cs,CO e} CF
. CFa 1l & d ] 3
N-O ' N-0

Ked : L1, 68%
NaOH
THF-MeOH )1>< CF3
@ 3
{
N-O
Cpd 12, 90%

0
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. N-O

2 -Methyl-2-{3-{5-(4-triflucromethyl- phenyi)-:soxazal -3-yimethyi]-2,3.4,5-tetrahydro-1 4+ benzo[
dlazepin-7-yloxy}-propionic acid ethyt ester

Cpd L1 was prepared following the same procedure as fbrwcpd B3.
Cpd L1 was obtained as a white solid (68%): TH NMR (300 MHz, CDClg) §
7.90(d, J=8.3Hz, 2H),7.72(d, J=8.4 Hz, 2 H), .93 (d, J=8.2 Hz, 1 H),
6.71 (s, 1 H), 6.63(d, J= 2.5 Hz, 1 H), .55 (dd, /= 8.1, 26 Hz, 1 H}, 4.23
(g, J=7.1Hz, 2 H), 3.81 (s, 2H}), 2.88 - 2.86 {m, 4 H), 2.73 — 2.70{m, 4 H),
1.67 (s, 8 H), 1.25 (t, /= 7.1 Hz, 3 H); MS{ES} m/z: 503 (M+H").



NaBHACE3r 4, PPh3 THF- Et OH F30NCH2C 2 T3, 83% MO

T4, 85% Cpd 20, 50% T20

1-(4-Trifl uoronet hyl - phenyl)-1H pyrazol e-4-carboxylic acid o _
ettiyhester To a solution of Ti (864 nmy, 6 mvol, J. Org. Chem,
1982, 47, 2217- 2218) in EtOH (6 nL) at 0 C was added

(4-trifl uorons:eyiiplsenyl ) hydrazine (1.06 g, 6 nmol) | RCEUSHD7(080727L) .
The mixture was stirred atroom tenperatuye for 2 days and then washed
with H0, 1 N NC! and H20. After drying over Na2SO4, the solution was
concentrated and purified by, colum chronmatography to give 3.0 g
(95% of R1 as a white solid: 1H.NWR (300 MHz, CDCI3) 88.47 (s, 1 H),
8.13 (s, 1 H, 7.86 (d, J =8.6 Hz, 2 H, 7.75(d, J=8.6 Hz, 2 H),
4.36(q, J=7.1 Hz, 2 H, 1636(t,-J:7.1 Hz, 3 H.

o CFj

N-O
Cpd 12 .

2-Methyl-2-{3-{5-(4-trifluoromethyi-phenyl)-isoxazol-3-yimethyl]-2,3,4,5
tetrahydro-1H-benzofdjazepin-7-yloxy}-propionic acid

Cpd 12 was prepared following the same procedure as fo_r cpd 2. Cpd
12 was obtained as a white solid (90%): 'H NMR (300 MH?, CD;;OD) 5 8.08
(d, J=8.0Hz, 2 H),7.86 (d, J=8.4Hz, 2H), 7.16 (s, 1 H), 7.11 {d, J=8.3
Hz, 1 H), 6.80 (d,'J= 2.5Hz, 1H),6.73(dd, /=8.2,2.6Hz, 1 H), 462(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"),

' , Example M
o .
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Compound 13; {3-[3-Methyl-5-(4-trifluoromethyl-phenyl)-thiophen-2-yimethyl}-2,3,4,5-
tetrahydro-1 H-benzo[djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme M.

Scheme M
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-(4-Trifluoronethyl -phenyl)-1H pyrazol - 4-yl ket hanol Cpd 13 was
prepared follow ng the sane procedure as in the preparation of K2c.
Cpd 13 was obtained as a white solid (83%: 1H NVMR (300 MHz, CDCI 3)
37.99 (s, 1 H, 7.81 (d, J=8.8 Hz, 2 H, 7.75 (s, 1 H, 7.71 (d, J=
8.8 Hz, 2 H) whwbmnbds2z J= 54 Hz, 2 H), 1.66(t, J=5.5 Hecristhisd¥R ( ES)
rn/z: 243 (MtH+). T4 5

4- Br onomet hy1- 1- (44ri f 1 uor onet hyl - phenyl% - 1H pyrazol e Cpd 14
was prepared followi ng the same procedure as for cpd A2d. Cpd 14 was
obtained as a white solid (85%: 1H NWR -(300 MHz, CDCI3) 5 7.95 (s,
1 H, 715 - 7.60 (m 5 H), 4.43 (s, 2 H. O
(3-(1-(4-Trifluoronethyl-phenyl)-1H pyrazol -3-yl nmethyl)-2,3,4,5-tetra
hydr o- 1H benzo( d] azepi n-7-yl oxy}-acetic P&(ﬁ’bh)d ert- butyI ester

o Na,COs(aq) o
S ar MeOH!ToI
H O\ \ )/

M1, 50% M2, 65%

LiAHg F, (DMSCLEtN
— 10" { J

(2) K1b, CH5CN
M3, 76%

tBuO \©\/j ,),_),@’ CHgCla

. M4, 22%

Ho \QSW

de 13.71%

OS. Fa
H N

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

Cpd M2 was prepared from cpd M1 {J. Chem. Soc., Petkin 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) 6
10.05 (s, 1 H), 7.75 (d, J= 8.5 Hz, 2 H}, 7.67 (d, J= 8.5 Hz, 2 H), 7.26 s, 1
H), 2.61 (s, 8 H); MS {ES) m/z: 293 (M+Na*).



Cpd 15 was prepared follow ng the sane procedure as for cpd 83. Cpd
T5 was obtained as a white solid (44%: 1H NWR (300 MHz, CDCI3) 5
8.04 (s, 1 H, 7.82 (d, J=8.6 Hz, 2 H), 7.72-767(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, 4.47,(s, 2 H, 3.72(s, 2 H, 2.93(m 4 H, 2.73(m 4
H, 1.48 (s, v 72 ES) mz: 502 (M+H*). 100 Cnpd p20US2007/066772
{3-0-(4-Trifluoronethyl -phenyl)-1 83 ' ‘

H pyrazol - 3-yi et hyl | - 2, 3, 45-t et r ahydr o- :
1H benzo[ cl i azepi n-7-yl oxy}-acetic acid Cpd 20 was prepared
follow ng the same procedure as in the preparation of cpd 11. Cpd 20
was obtained as a white solid (50%:1H NVR (300 WMHz, CD300) 68. 59 (s,
1H, 802 (d, J=85H, 2 H, 7:.93 (m 1 H, 783(dJ .6 Hze, 2
H, 7.14 (d, J= 8.3 Hz, 1H) 6.83 (el, 6FHz, 1 H), 677(dd J=
8.3, 2.6 Hz, 1 H), 464(5 2 H), ) H, 3.84- 3.78-(m 2 H),
3.25 - 2.99 (m 6 H); M (ES) mHo 4 f(M H4). Example U 0 HO X. -14
Compound 21: 2-Methyl-2-(3-[1

-(4-trifluoronethyl - pheny0 r I d o o
2,3,4,5-tetrahydro- 1H benzo%ﬁ%lesg%ﬁm;}%ﬁé E’n%)rtc')a |hec')1n2| c acid The

t|tIe conpound was_nmde according to Scherre U. Schenme U WO
2007/ 121432PCT1 usXeriyve aves p@pared according to the same procedure as for ¢pd

E1. Cpd M3 was obtained as a white solid (76%): 'H NMR (300 MHz, CDCly)
87.65 (d, J=8.6 Hz, 2 H), 7.60 (d, J=8.5 Hz, 2 H), 7.14 (5, 1 H), 4.784s, 2
H), 2.27 (s, 3 H}, 1.68 (brs, 1 H); MS (ES) m/z: 255 (M-OH).

t-BuOJJ\/ ° PN o
NTR '

{3-[3-Methyl-s-(4-triﬂuoromethyl-phen:,:;tthiophen~2-ylmethyi]-2,3,4.5-tetréh
ydro-1H-benzofdlazepin-7-yloxy}-acetic acid teri-butyl ester
Cpd M4 was p_repared.following the same procedure as forcpd J2.
Cpd M4 was obtained és a white solid (22%): "H NMR {300 MHz, CDClz) &
7.65(d, J=82Hz 2 Hj, 7.58(d, J=8.4Hz 2H),7.11{s, 1 H),6.89(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), 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 {5, 9
H); MS (ES) m/z: 532 (M+H?). |

O

J_o CFy

Cpd 13

{3-[3-Methy!-5-(4-trifluoromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrah
ydro-1H-benzofdlazepin-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, CDsOD) &
7.79(d, J=8.2 Hz, 2 H), 7.67 (d, J= 8.4 Hz, 2 H), 7.36 (s, 1 H), 6.984d, 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),



101 O Ul

24Met hy1- 2-1341- (4-trifluoronet hyl - phenyO- 1H- pyrazol - 3-yl net hy11- 2, 3,
4,5-tetrahydro-1H be nzo[ d] azepi n-7-yl oxy}-propionic acid ethyl
Cpd Ul was prepared followi ng the sane procedure as for cpd B3. Cod
Ul was obtained as a white solid (45%: 1H NWR (300 MHz, CDCl 3)
8.44 (s, 1 Hwoz6ema014d, J= 8.6 Hz, 2 H), 7.75 - 7.68 fovuseddoss. 95

Hz. 1 H, 4.23(q, J =7.1 Hz, 2 H), 3.

(d, J= 8.2 Hz, 1 H), 6.65 (d, . 1=2.6 Hz
9
2.96 (m 4 H, 1=

502 ( MrH+) .

1
1.58(s, 6 H), 125 (t, .7(i Hz, 3 H):.M (ES) m

Cmpd 21

ester

8

Z.

sl H, 6.59 (dd, J= 8.2, 2.6
2H) 3.10 (m 4 H),

2- Met hyl -2-{3-[1-(4-trifluoronethyl -phenyl)-1H pyrazol - 3-yl nethyl ] -2,
3,4,5- tetrahydro-1H benzol dj azepi n-7-yl oxy}-prop| onic acid
21 was prepar @B4f(ol, kdhi 280 (shd HaMS (B ovedtibdMal’ or cpd 2. Cpd 21 was
obtai.ned as a white solid (61%: 1H NVR (300 MHz, CD300) 8 8.54
l-1), 7.99 (d, J=8.6 Hz, 2 H), 7.87 (s, 1 H), 7.81-(d, .1=8.7 Hz,
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) ,skmkei§s, 6 H; M5 (ES) m z:
(MtH*). Exanple V O

H, 6.93 (d,

0 o

Compound 14: 2-Methyl-2-{3-[3-methyl-5-{4-trifluoromethyl- phenyl)—thlophen
2-yimethyl]-2,3,4,5-tetrahydro-1 H-benzo{dlazepin-7-yloxy}-propionic acid

The titie compound was made acéording to Scheme N. -

Scheme N
‘ ' o, (1) MsC, EtN
HO \
v T ome. CHON
N1, 17%
NaOH
THF-MeOH
—_— MO m
Cpd 14, 80%

0 _ . '
0 =\__CF.
E:OJ>< S gy
Nt

2-Methyl-2-{3-[3-methyl-5-(4-trifluoromethyl-phenyl)-thiophen-2-yimethy-2,3,4,5-te
trahydro-1 H-benzo[djazepin-7-yloxy}-propicnic acid ethy! ester

Cpd N1 was prepared foliowing the same procedure as forcpd M4.
Cpd N1 was.obtained as a white solid (17%). 'H NMR {300 MHz, CDCly) 3
7.65(d, J=8.2 Hz, 2 H), 7.59 (d, J= 8.3 Hz, 2 H), 7.10(s, 1 H), 6.92{d, J=
8.2 Hz, 1 H), 6.62 (d, J= 2.6 Hz, 1 H), 6.55{dd, J=8.2, 2.7 Hz, 1 H), 4.22

Cpd

(s,

474

2

1



HO- Conmpound 22:
(342{5-(4-Trifluoromethyl -phenyl)-thi ophen-2111-et hyl)-
2,3,4,5-tetrahydro- 1H benzo[ o] azepi n-7-yl oxy) - acetic aC|d The title
corrpound was nade according to Schene V. WO
2007/ 121432PCT/ US2007/ 066772 102 Schene V -Eta-1UD-Br V1
(5- Brono-t hl eyeevZrayel) - acetic acid ethyl ester PET/ %24 718663720T
2-t hi ophene acetate (1.380 g, 8.107 mmol 3 CHCl 3(40 nL) and HOQAc (40
m.) was cooled in.ice bath. N-bronbsucciham de (1.472 g, 8.269 mmol)
was added. The resulting m xture was stinted at r.t. for 18 h and
then poured into water (100 nlL). The | ayers were separated and the
aqueous phase was extracted with chloroform{2 x 30 nL). The conbi ned
organic |l ayers were washed with water, brine, dried{Na2SO4) and,

(g, J=7.1Hz, 2H),3.72 (s, 2 H), zae(m 4 H), 2.70 (m, 4 H), 2.20 (s, 3H)

1.58 (s, 6 H), 1.25 (t, J= 7.1 Hz, 3 H); MS {ES) m/z: 532 {M+H?)..

. . O . . ' -
O CF5
HOJ>< | = NNS > ‘
_ \_

Cpd 14
2-Methyl-2-{3-[3- melhyl 5-(4-trifluoromethyl-phenyi)-thiophen-2-ylmethyi]-2 3 4,5-
tetrahydro-1H-henzoldlazepin-7-ylaxy}-propionic acid

Cpd 14 was prepared following the same procedure as for ¢pd 2. Cpd
14 was obtained as a white solid (80%); 'H NMR-{300 MHz, CD;0D) & 7_;84
(d, J=8.2Hz, 2H),7.71 (d, J=83Hz,2H),7.45(s, 1 H), 711 {d, J=8.3
Hz, 1 H), 6.80 {d, J= 2.5 Hz, 1 H), 6.74{dd, J=8.2, 2.6 Hz, 1 H), 460 (s, 2
H), 3.29 (m, 4 H), 3.13{(m, 4 H), 235(5,3H), 1.55 (s, 6 H); MS(ES) mfz
504 (M+H"). :

: Example O '
0
CFs
M o
. . s
Compound 15: {3-[3-Methyl-4-(4-trifluoromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5-
tetrahydro-1H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according o Scheme O.

Scheme O



WO 2007/ 121432PCT/ US2007/ 066772 103 concentrated. The residue was
purified by colum chromatography eluting with Et OAc/ Hexane to give
cpd V1 as yellowoil (1.89J g, 64%: 1H NWVR (300 MHz, CDCl 3) 36.89
(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 H, 2 H, 1.30 (t, J=7.1 Hz, 3 H. V2

[ 5- (4-Tri f | ueyegoigtbb2 phenyl ) hi ophen- 2- ylFaceti c aci dpet/oyhosder
Cpd V2 (430 ng, 649 was prepared using simlar procedure as for
cpd G1. 1H NWMR (300 MHz, CDCI3) 5 7.59- ‘7%8(m 4 , 7.24 (d, J= 3.7
Hz, 1 H, 6.94 (d, J =3,6 Hz, 1 H), 4.18-4.25 (q, J— 7.1 Hz, 2 H,
3.84 fs, 2 H, 1.28-1.32 (t, J=7.1 H, -3 H. SV3\ HO

245- (4-Tri fl uor onet hyl - phenyl ) -t hi ophen- 2- y1Fet hanol To a THF
(5 nm.) solution of V2 (423 ny, 1.347 mmol) was added a THF sol ution
of LAH (1.0 M- 1.62 nmol) at 0 C. After sthdPPhshg f or in, the

m xture was quenzhed withBaqueous NE4CL aﬁdﬂﬁpﬂ@%

The organic extr wer@Acc@dhelent re%E dMedEho ST Que ified by
col um: chr omat89r a eluting wt tQ Hexane to giv

yell ow solid (276 ‘ny, 75% tH NVR (300 Mz, CDCl 3) %?

H, 725 (d, J= 3.6 Hz, 1 H), 688(d°*jﬁ%36Hz H?Z 92(t

CFSJ 6.2
Hz, 2 H), 3. 10(t1)|_m]|-‘h, fHFZ Hz

[5(4 Trifluoro R 1) thl' hen-2-y11- acet Ide ga mxture
of V3 (194 ny, gﬁ% ta %nt@bgj@z/

3) Kib
A 03 19%
TFA O
. : CFs
CHCl g O N\ )
N )/
S
Cpd 15, 80% :
O
. S
MeQ' R/
Br
O1

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

To a solution of S-methylthiophené—2-carboxylic acid methyl ester
(2.0 g, 12.8 mmol) in CH,Cl, (10 mL) and acetic acid (10 mL) was added Bre
(0.79 mL, 15.3 rﬁmol)._ The mixture was stirred at room temperature for20 h
and then partitioned between CH:Cl; and H:0. The aqueous layer was
extracted with CHzClz. The combined organic phases were washed with
saturated sodium thiosulfate solution, dried (Nas50s), concentrated and
purified by column chromatography to give 1.4 g {46%) of O1 as a white
solid: *H NMR (300 MHz, CD30D) & 7.41 {s, 1 H), 3.88 (s, 3 H),2524s, 3
H).



104 was added Dess-Martin reagent (333 ng, 0.784 mmol). The m xture
was stirred for 30 mn and then washed with a m xture ofi agueous
NaHCO3 and aqueous Na2S203, followed by brine. After drying over
Na2SO4, the mi xture was concentrated and the resulting residue
purified by omat ogr aphy el uting with EtOAc/hexane to give
cpd V4 as yeI %l"b@‘&?‘% (82 ny, 35%: 1H NMR (300 MHz, YEBEFSY 7’%@79

(t, J= 1.9 Hz, 7.60- 7.68 (m 4 H)§77.29 (d, J-36Hz

6.94 (d, J36Hz 1H) 3.92 (d, J. 1.2 Hz, 2 H. W

7- Met hoxy-3-(245-(4 trifluoronethyl -phenyl)-thiophen-2-yl ket hyl)-2, 3,
4,5-tetrahy dro-114-benzo[d Jazepi ne Cpd V5 (40 ng, 36% was
prepared according to the sane procedure as for cpd GQc. 1H NWVR (300

MHz, DMBO d6) 57.71-7.82 (m 4 H), =3.6 Hz, 1 H, 7.02 (d, J. 8.1
Hz, 1 H), 6.96 (d, J. 3.6 Hz,- 1 H), 6)7]8 1=2.5 Hz, 1 H),
6.62-6.66 (dd. J= 2.5, 8.1 Hz, 1 Hyeo’3.§0#s, 3 H), 2.98 (m 2 H),
2.83 (m 4 H), 2.74 (m 2 H), 2.64 (m A N M (ES) mz: 432.1

(MeHY) . V7
(3-(215-(4-Trifluoromethyl -phenyl)-thiophe %;11 ethyl)-2,3,4,5-tetr
ahydro- 1H benzoi djazepin-7 -yl oxy)-aceghc act® ethyl . ester . Cpd

V7 (13 ng, 729% was prepare Felomm pocedure as for
cpd G1L b. 1H NWR (300 MHz %&@gﬁg&,ggfﬁ%ﬁ?}g’% "WE}h% 7 22- (d J.

3.6Hz,1H) 7.03(d, J. 7.5

6.72(5, 1 H, 6.6 R%@Zw&xs pﬂepawdé@iog\%’tg the %me grroggpugfegq_fc}(gpd G:!l— 7.1
Hz, 2 H), 2. 7203d%12\§é§0b1§né‘@as dwhife 4diid (95%)7 HLNKIR, (360 MHz, 6BCLES) M z:
504.0 (MHH) - 5 21 (0, J=8.2Hz, 2 H), 7.65 (d, J= 8.2 Hz, 2 H), 7.40 (5, 1 H) 39015 3

H), 2.51 (s, 3 H).

e m AW

{3[3-Methyl-4-(4-trifluoromethyi-phenyl) -lh|ophen-2 yimethyl]-2,3,4 5-tetrahydro-1H
-benzo[dlazepin-7-yloxy}-acelic acid ter-butyl ester

To the solution of O2 (590 mg, 2.0 mmol) in THF (10 mL) at 0 °C was
added 1.0 M LiAlH4 (2.16 mL, 2.16 mmol) in THF. The mixture was allowed
to warm up o room temperature and stirred at room temperature for 1 h.
Water was slowly added and the precipitated solid was filtered and rinsed
with CH.Cl,. The filtrate was washed with saturated NH.CI and the aqueoUé
solution was back extracted with CH.Cl,. The combined organic phases ._
were dried (Nax50,) and concentrated o give a crude solid. It was used to
carry through a simitar procedure as for preparing cpd J2 and gave
compound O3 as & white solid (19%): *H NMR {300 MHz, CDCls) 3.7.65 {d,
J=82Hz 2H), 747 (d, /=82 Hz, 2 H), 7.16 (5, 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, 24 Hz, 1 H), 4.48(s, 2 H},
3.81(s, 2 H), 2.90 (m, 4 H), 2.73 (m, 4 H), 2.15(s, 3 H), 1.48.(s, 9 H); MS
(ES) m/z: 532 (M+H").



WO 2007/ 121432PCT/ US2007/ 066772 165 HO cpd 22
(3-(245-(4-Trifluoronethyl - phenyl) -t hi ophen-2-yl)-ethyl)-2,3,4,5-tet
rahydr o- 114- benzo[ cMazepi n-7 -yl oxy)-acetic acid Cpd 22 (6nyg,
60% was prepared according to the sanme procedure as for cpd 7. 1H
NVR (400 MHz, DMSO-c15) 87.83 (d, J= 8.3 Hz, 2 H), 7.75 (d, J= 8.5
Hz, 2 H, 7.6 f{dy2033.6 Hz, 1 H, 7.11 (ci, J= 8. 3 HeTwL0td)ose72. 04
(d, J= 3.5 H, 1 H, 6.81 (d, J=1.9 Hz,ggl H), 6.68-6.71 (cid, J=
2.5, 8.1 Hz, 1 H, 4.64 (s, 2 H, 3.03-3.20 (br, 12 1A); M (ES) m z:
476 (MrH+), 474 (M Fr). Exanpl e W Conpound 23:

(3-(4-(4-Trifluoromat hyl - phenyl) -t hi ophen-2-ylnethyl]-2,3,4,5-tetrahy
dro- 1H benzo[ d] azepi n-7-yl oxybacetic acid The title conpound was

made accordi ng to Schene Wo 106 Scheme W

. CFy
MO~
S /

i Cpd 18
{3 -[3-Methyl-d-(4-trifluoromethyl-phenyl)-thiophen-2-yimethyl}-2.3.4,5-tetrahydro-1H-b
enzoldazepin-7-yloxy}-acetic acid

. Cpd 15 was prepared following the same procedure as for cpdi1.
Cpd 15 was obtained as a white solid (50%): 'H NMR (300 MHz, CDz0D) &
7.71(d, J=83Hz 2 H), 7.57 (d, J=8.1 Hz, 2 H}, 7.464s, 1 H), 6.97 (d, J=
8.9Hz 1 H),B672-6.67(m, 2 H); 4.40 (s, 2 H), 4.22 (s, 2 H), 3.01 (m, 4 H),
2.84 (m, 4 H), 2.21'(s, 3 H); MS (ES) m/z: 476 {(M+H").

Example P

HO&\CG.\(‘:}/@

Compound 16: 2-Methyt-2-{3-[3-methyl-4- -(4 triﬂuoromethyl~phenyi)-thlophen 2-yimethyl]-
2,3,4,5-letrahydro-1H-benzo[dlazepin-7- yloxy} propionic acid

The titte compound was made according to Scheme P.

Scheme P
s (1) MsCl, Et;N 2
o e e T “97’@
{2) B2

P, 23%
03
— CF3

NaOH - 9 o CFq
_maen 1o <, @C"‘ <
5

-Cpd 16, 80%



(-10) 213CF3 Pd(99h3)4, Na2CO3(a9) ONC--("--13rMeOH Tol r-r-Nr-CF3Al e
NaB( 0Ac) 3N, 0112012 Wi, 90% W2, 45% 0110

WL 4-(4-Trifluoronethyl - phenyl) 4hi ophene- 2- car bal dehyde Cod WL was
prepared followi ng the sane procedure as for cpd 01 Cpd W was
obtained as a white solid (90%: 1H NWR (300 MHz, CDCI3) 5 10.00 (s,

1 H, 8.07 (swozhorlhs-92 (s, 1 H), 7.71 (s, 4 H. O pcr/uszc0066772
&89

o o CFs
Eto)J>< \(I\DCN,\(/&/@ -
5
P .
2-Methyl-2-{3-{3-methyi-4-{4-trifluoromethyl-phenyl)-thiophen-2-ylmethy}-2,3,4,5-¢
etrahydro-1H-benzo[djazepin-7-yloxy}-propionic acid ethy! ester
Cpd P1 was prepared following the same procedure as for cpd J2.
Cpd P1 was obtained as a white solid (23%): 'H NMR (300 MHz, CDCls)-&
7.65(d, J=8.2Hz, 2H), 747 (d, J=8.2Hz, 2 H), 7.15 (s, 1 H), 6.93d, J=
8.2Hz, 1H),663(d, J=24Hz 1H),655(dd, J= 8.1,.2.4 Hz, 1 H), 4.24
(g, J=7.1Hz,2H),3.77 (5,2 H), 286 (m, 4 H), 268 {m, 4 H), 2.15 {s, 3 H),
1.58 (s, 8 H), 1.25 (t, J=7.1 Hz, 3 H); MS (ES) m/z: 532 (M+H").

Ho&mw

Cpd 16
2-Methyl-2-{3-[3-methyl-4-(4- tnfluoromethyl-phenyi}~th|ophen-2-ylmethyl]-
2,3,4,5-tetrahydro-1H-benzoldjazepin-7-yloxyl-propionic acid

Cpd 16 was prepared following the same procedure as for cpd 2. Cpd
16 was obtained as a white solid (80%): 'H NMR {300 MHz, CD50D) 8 7.73
{d, J—82Hz,2H),7?2—756(m 3 H),6.98(d, J=82Hz 1H),6.73-
6.68 (m, 2 H), 4.47 (s, 2 H), 3.30 - 3.12 (m, 4 H), 2.95 - 2.88 (m, 4H),2.24
(s, 3 H), 1.57 (s, 6 H); MS (ES) m/z: 504 (M+H").

Example
0

OO

Compound 17: {3-[2-(4-Trifluoromethyl-phenyf}-thiazol-4-yimethyl}-2,3,4,5-tetrahydro-
1 H-benzo[djazepin-7-vloxy}-acetic acid '

“The title compound was made according to Scheme Q.-



Cpd 23, 91% W

(314-(4-Trifluoromnethyl-phenyl)-thi ophen-2-yl nmethyll-2, 3, 4, 5-tetrahyd
ro-1H - benzo[ Szepi n- 7-yl oxybacetic acid ethyl ester Cpd W2 was
prepared foll owing the sane procedure as for cpd 02. Cpd W2 was
obtained as a white solid (45% 1H NI\/R (300 WMHz, CDC13) 5 7.66 (d,
J= 8.8 Hz, 2vwd207A26622 (d, J 8.7 Hz, 7.43 (s Bchipsoviadfare, 1
H, 6.99 (d, J=8.2 Hz, 1 H), 669(d éUZGHz H), 6.624dd,"
J=8.2, 2.6 Hz, 1 H), 4.58 (s, 2 H, (g, J= 7.1 Hz, 2 H), 3.87(s,
2 H, 2.92 - 2.84 (m 4 H, 2.73 - 265 (m 4H, J=7.1 H, 3 H; M
(ES) rn/z: 490 WD 2007/121432PCVM52007/066772 197 (M+tH). 0 Cpd 23
{314-(4-Trifluoronethyl - phenyl)-thi ophen- 2-yl met hyl ] - 2,3, 4, 5-t et r ahyd
ro-1H benzobl azepi n- 7-yl oxy}-acetic acid Cpd 23 was prepared
foll owi ng the same procedure as forSchpoieAle. Opd 23 was obtained as a
white solid (91%: 1H NWR (300 M—lé, CD30D) 57.88 (s, 1 H, 7.83 (d,

J=8.1 Hz, 2 H), 7.70- 7.65 (m , 2(d, J= 8.9 H, 1 H, 6.72 -
6.68 (m 2 H), 4.46 (s, 2H)Br4 2%':3‘2 3. 15- SOSEH]_I4I—I)
2.89 -2.75 (m 49 (ES) mA 462 (Mgl & o iAH,
NH Acetone :}—-/( THF
2 s-7 omt '
5 Q1, 63%

Alc

PPhs, CBr, FaC
FsC 3, U574  EtN, CHiCN

Q2. 51% Q3, 89%
NaOH
EO )/O THF-MeOH
‘ CC ~
Q4, 54%
0
N N 7/@,0?
N
10@ e
Cod 17, 80%
FsC
s/ Tomt
Qi

2-(4-Trifluoromethyl-phenyl)-thiazole-4-carboxylic acid ethyl
ester

To a stirred solution of 4-triffuoromethylthiobenzamide {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, CDCl,) 6 8.23 (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}, 1.444t, J=7.1 Hz, 3 H);
MS {ES) m/z: 302 (M+H*).



Exanpl e X Conpound 24:

(3-12-(4-Trifluoronet hyl - phenyl) 4hi azol -fryl net hyl ] -
2,3,4,5-tetrahydro-114- benzo[ cl azepin-7-ylox y}-acetic acid The title
conmpound was made according to Scheme X. 108 Schene X X
2-(4-Trifluo -phenyl ) -t hi azol e- 5- car bal dehyde Xt ure
of 2-brono- 55’?6;%3%1%{4%3an0| e (525 mg, 2.73 mml ), (4- PCT{USZO@/O%%(Z '
trifluoronethyl)phenyl boronic acid (519 $y, 2.73 mmol),

tetraki s(tri phenyl phosphi ne) pal | adi urn(0){95 ng, 0.082 mml) and 2 N
aqueous Na2C3 (5.5 nmL, 10.94 mml) were refluxed in dioxane. (8 ml)
for 20 h. It was cooled and partitioned between Et0Ac and water.
After separating |ayers, the organic phase was washed with water and
brine. It was dried over Na2804 and concentrated under reduced
pressure. The crude product was purified by colum chronmat ography

eluting with Et0Ac/ Hexane. The ti F4 ound was obtained in yellow
solids (145 ng, 21%. WD 2007/12143 UR2007/ 066772 109
S\*?‘—\OH
Q2

[2-(4-Trifluoromethyl-phenyl)-thiazol-4-yij-methanol

Cpd Q2 was prepared following the same procedure as for cpd £1.
Cpd Q2 was obtained as a white solid (51%): 'H NMR {300 MHz,\CDGIs) 3
8.07 (d, J=8.1 Hz, 2H), 7.70 (d, J= 8.2 Hz, 2 H), 7.27 {s, 1 H), 4.86 (d, J=
6.0 Hz, 2 H), 2.21 {t, J= 6.0 Hz, 1 H); MS (ES) m/z: 260 (M+H™).

FsC
_ ©Y“
8]—\ Br
Q3

4-Bromomethyl-2-(4-trifl uoromethyl-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, CDCly) &
8.07(d, J=8.1Hz, 2H), 7.70 (d, J=8.2 Hz, 2 H), 7.381s, 1 H), 464 (s, 2
H).

O

EtO/U\/O\QCN /\1@ z/@/é‘zﬁ

Q4
{3-[2-(4-Trifluoromethyl-phenyl)-thiazol-4-yimethyl]-2,3,4,5-tetrahydro-1 -

benzo[dlazepin-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, CDCl;) 3
8.05(d, J=8.2Hz,2H),7.68(d, J=83Hz, 2H), 7.254s, 1 H),6.92(d, J=



X2

7- Met hoxy-3-[2-(4-trifluoronethyl-phenyl)-thiazol -5-ylmethyl]-2,3,4,5
-tetrahydro- 1H benzol ci azepi ne Cpd X1 (139 ng, 0.541 mml) and
cpd Ala (96 ng, 0.541 mmmol) were nixed with dichloroethane (2 nL) and
gl acial acetic acid (0,031 nL, 0.541 mmvl) was added. After the
resul ting m womenease stirred at r.t. for 3 h, Na(OAcy8Bbs20Wd@ 71D,
0.811 mmol ) was added and the m xture stirred for another 21 h.
It was then basified with 2N ag. NaOH and extracted with Et0Ac. The
organi c extracts were concentrated under reduced pressure.
Purification by colum chromatography gave cpd X2 as a white solid
(168 nmy, 74% . 1H NVWR (300 MHz, CDCI3) 88.04 (d, J=8.2 Hz, 2 H),

7:69 (d, J =84 H, 2 H, 7.67 (s, 1 H, 7.00 (d; LI=7.8 Hz, 1 H),
6.66 -6.63 (rrszz-lzl,—l)l,H)BGSw(t(s! 26 Hg, 1 8), p:p1((dd, J3- &, 2. Hag! K‘lhﬁﬁﬁ H) ,

>2<387 (m 4 H)s Moy (ESY (7 #12, 4 M3 (s, 2 H), 2.94- 2.88 (m, 4 H), 2.79 -

312- (4- Tri f | ud7d kst AY)- iy 7.4 hiza3 b)i-MS (Eer/mAS) {M+E74 5-t et rahydro
- 1H benzof d7azepin-7-ol - A mxture of cpd X2 (145 ng, O0.347
mml ), HBr-(48% 0.8 nL, 6.94 mmol ), flBud4NBr (12 ng, 0 035 nmol ) and
HOAc- (0.4 L) were stirred 100 C for 18 h. Aft m Xt ure was
cooled, it was diluted w #h ‘ Pasi.| TNe s’aturated ag.
K2CO3 and extracted wi th -EtOAc. ormc\ s were dried with
Na2SO4 and concentrated under redu ed pT essur €. The resi due was
purified by columm chromat ography e

di chl or onet hane/ acet dHe- ("(T_E@Wﬂ“e?’ﬂp th'?g@*ﬁ%e"’éém 4W'T%§'BI1Hd (100
(d, .1=8.0 Hz,

my, 71%. 1H NMR (300 MHz, cD3dB) Hz, 7.77 (d,
J=8.4 H, 2 H, 7.75 (s, 1 H), 88 1 654(d
J=2.4 Hz, 1 WD 2Wﬂf2fia@32ﬁ@wqm%mtb1&@?m2 proggdyle asdorspdAgg. .

8.0, 2.5 Hz, ‘ ; s
(ES) niz: 40 Ségﬂ? w%s %étaﬁ%d ad ahite 3oRX809): 'A NUIR (3008AHE, BDOD):

{342-(4-Trifl& 5@7&&%@?%%}#%7)3%(& L7 feBRNZ 230888 & ekt ¢ ahydr
0- 1H-benzo[ d] §3¢Ri 1),%8.71 OBYB{MC2H),&.aCisp2 &, lyd3 €2 B, 3:14 (m, 4 H),

2.84 (m, 4 H); MS (ES) m/z: 463 (M+H").

Compound 18: {3-[4-Methyl-2-(4-irifluoromethyl-phenyl)-oxazol-5-yimethyl}-2,3, 4 5-{elrahydro-
1 H-benzo|djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme R.

Scheme R



Cpd X3 (101 ng, 0.250 mmol) was dissolved in THF (3.0 nL). NaH (60%
30 ng, 0.749 mvol) was added and foll owed by ethyl bronpacetate
(0.033 nL, 0.297 mml). The m xture was refluxed for 1 h. After
cooling, it was treated with saturated ag. NH4ClL and partitioned

bet ween water and Et20. The organic | ayers were washed with brine and
concentr at ed womerizrsgrduced pressure. The resul ting rescUuUR0vAS6T72
purified by colum chromatography elutin |_%\va,ith Et OAc/ Hexane to give
Cpd X4 as colorless oil (60 ng, 50% MR (300 MHz, CDCI3) 88.04
(d, J=8.2 Hz, 2 H), 7.69 (d, J= 8.5 Hz, 7.67 (s, 1 H), 7.00(d,
.1=8.2 Hz, 1 H, 6.694d, 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, 3.89 (s, 2 H, 2.87 (m
4 H, 2268 (m 4 H, 1.27.(t, J= 7.1 Hz, 3 H,; M5 (ES) mz: 491
(MtH+) . 0 HO Cpd 24

{342- (4-Trifl uoromet hyl - phhi b‘?‘éPlFé ylLmet hy11- 2, 3, 4CBCORH ahydr
0- 114- benzo[ 4a% -7-yl oxyl -a et| c acid HA xt ur e eHCopd X4
(50 ngy, 0.102 mrm\gra;HE(OE@\l eH)Cand net h( olfe) Was tréated
wi th 2N aqueous Na 0.080 i, 0.1I53 ol ). t|rr|ngfor 4 h,
the mixture was acidified with IN MCI and extrﬂdﬁgd with
di chl oronet hane. The organi c extracts were dried over Na2804 and
concentrat ed ynder reduced pressure to give cpd 24 111
30% . 1H NWR (3 0) &S(mnmguenb;crac:@sfgdz 04(s, 1
H, 7.82 (d, J= ho PPHés
H), 6.76 (dd, J -8.5, 2 , 12>ﬁ5s'*' éﬂs%*r(s 461 SOZH)
3.37 (m 4 H, 310(rrh24H) M5 (ES) niz: 463(M411 ample Y
1. L|A|H4, THF EtaN, CHaCN
2. PPhg, CBry, CHaClo Br -
R4, 61%
NaOH
RS, 44%
0
O O
_ N’\j‘/
N
Cpd 18, 50%

FoC
an 1L
> |
[ \H\O

8]

2-(4-Trifluoromethyl-benzoylamino)-propionic acld
teri-butyl ester
To a solution of 2-aminopropionic acid tert-butyl ester hydrochloride
(2.18 g, 12 mmol} and triethyl amine {3.03 g, 30 mmol) in CHCl2 {60 mi) at
0 °C was added 4-triflusromethylbenzoyl chloride (1.48 mlL, 10 mmol). The
mixture was stirred at room temperature for 24 h and then washed with H20,



Compound 25:

{5- Met hyl - 345- (4-trifluoronet hyl - phenyl) -t hi ophen-2-yirnethyll -
2,3,4,5-tetrahydro- 1H benzo[ d] aze pin-7-yloxy)-acetic acid The title
conpound was made according to Schenmes Y1 and Y2. Via

2- ( 3- Met hoxy- phenyl ) - propi oni ¢ aci d ( 3- net hoxy) phenyl acetic
acid (4.164 gia2hoiagaol ) was refluxed in DOH in preseoeesizossriz
catal ytic anmount of conc. H2504. The mi T e was 112 concentrated in
vacua, diluted with Et0Ac, washed with saturated aqueous NaHCO3 and
brine. It was dried over Na2SO4 and Agrlcentrated to give colorless
oil (4.69 g, 97%. The above oil (1.060 g, 5.466 nmol) was

di ssolved in THE-(20 nL) and cooled to -70 C. It was treated with a
THF solution of LiN(TM5)2(1M 6.56 nlL). After stirring at -70C for 30
nmn, Mel was ddded! amtiHiheAftss sityiirtgiavgr Na 80U tiee swhgios tias cenkehate@ h and

t hen guenched t ut ed
w th water cimgij%] P%@tbgcf%hﬁ?' C%%“%X@ W‘%Neg af? trﬂ;@t é\@ié/vewﬂgédr ed
over Na2SO4 arsdhd:élﬁ(mﬂﬂfa@owz,ﬁD%t&Zgﬁ(ﬁdgH/&ErFmﬁUD 7. 7000468, 92%) .
The above 011 g/?t%—ﬁ, THF
(6 nL). 2N aqu 0us l\gﬁ-ﬂ)@w‘{ dded: ’%’mﬁ%ggg\)\}gm |rr&1&é1fsa(§]’p4 h
and then acidiH).ed with 6N HOtill PH = 1. Extraction with

di chl oronet hane and subsequent concentration in vacuo gave cod Via as
yellow oil (869 ng, 100% . 1H NI\/R(4OOM—|2 CDCI3) 8 7.29 - 7.22 (m
1 H, 6.91 (d, J= 7.7 Hz, 1 H)F (s,ywldgd, 6.81 (d, J76Hzl

H, 3.80(5 3 H, 3.71 (q, it 7.2 1“%%.50(& J= 7.2 Hz, 3 H);
M5 (ES) mz: 181 (MrH). H Ove Ove O Yilb |} H
N- (2, 2- Di net hoxy- et hyl ) - 2- ( 3- met hoxy- pﬂenyl) pr opi onam de Cpd

Via (822 ng, 4.567 mmol) or.onet hane (20 ni).
Oxal yl chloride (0.60 ni, g@%@@r%yﬂegﬁaarﬁm&f}m% NS DVE wer e added.

The mi xture was stirred at r.t. for 15 h and then concentrated in
vacua. The resul tiGRjI k32 Wﬂ%prﬁE@BQMOWQTW precedurg a& far epdot1.

triethyl am ne JWRHe)solid gmﬁfe?”ﬁmlr\t?ﬁ’(éwni/lml ne (480

b
ny, 4567rnm)€ i ch ororrethane and theresultln(t:;h)mxture

was stirred aﬁ’gﬁ(@-J#ﬁﬁ"!FBﬂT’) 71?3%1% =8t 712 DG 1 b el n Herb )2 and

wat er. The or ganiis, 1 flyerea\@ss di7izady, GN§2604) and concentrated in
vacua. The crude was puri f| ed by col urm chronat ography el uting with

Et OAc/ Hexane to give cpd ' (I b as-colorless oil

O e

4-Methyl-2-{4- tnﬂuoromelhyl—phenyl) -oxazole-5-carboxyl
ic acid methyl ester

To a solution of A2 (1.95 g, 7.47 mmol) in toluene {30 mmot) and
CHzCl; (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 £1:N {1.63 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=8.2 Hz, 2 H), 7.74 (d, J= 8.3 Hz, 2 H), 3.96 {s, 3 H), 25648, 3 H); MS
(ES) mfz: 286 (M+H*).



WD 2007/ 121432, PCT/ US2007/ 066772 113 (1.015 g, 83%: 1H NMVR (300 Mz,

cbcl3) 8 7.30 - 7221 (m 1 H, 6.90- 6.79 (m 3 H, 554 (brs, 1 H,
4.28 (t, J =54 Hz, 1 H), 3.81 (s, 3 H, J=7.1 H, 1 H, 3.38 - 3.29
(m 8 H, 1.51 (d,7.2 Hz, 3 H). 111c

8- Met hoxy- 1- net hyl- 1, 3- di hydr o- benzo[ cl azepi n- 2- one A m xture

of cpd Ylb (3;:(8235;/19143214. 495 mol ) in conc HCI (20 nmlLecaoskodHodyarz( 20
m.) was stirred at roomtenperature for It was then poured onto
ice (66 g). The precipitates were colleg ed by filtration and dried
under vacuumat 70 Cto give .cpd Ylc (1.464 g, 50%9 as a yellow
solid: 1H NWMR (300 MHz, DWVsO-do) 89.53 (d, J =3.6 Hz, 1 H), 7.23 (d,

J=8.5 H, 1 H), 6.88 (dd, J. 8.5, 2.5 H, 1 H, 6.76 (d, J. 2.3 Hz,
1H, 6.32 (d, J-9.0 Hz, 1 H, 6.20 (dd, ../. 9.0, 4.7 Hz, 1 H),
3.77(s, 3 H,  -3.15(m 1 H, J=7.0 Hz, 3 H). Yi d

8- Met hoxy- 1- net hyl1-1, 3, 4, 5-t et rahydr o- benzo[ cl azepi n- 2- one Cpd
Ylc (1.44 g, 7.085 mml) was m xed vmth Et OAc (30 nmL) and IVIeOH (30
m.). Pd/C (10% 75 ng, 0.071 rrm)l) d. The m xture was shaken
under H2 at nosphere (45 psi) f 6¢C g er giltration through

celite, the solution was concentrated to gi Ve cpd 'rid (1.449, 100%

as a white solid: 1H NWR (300 MHz 2 org, (brs, 1 H, 7.06
(d, J=8.3 Hz, 1 H), 6.75 (Yyomynetg “°T ,668(d, J=2.4

Hz. 1 H), 4.22(q, J = 13.8, 6.8 373-.64(m4H),3.18

- 3.10 2 2.91 -2.84 1.33 (d, J= 6. w3 H)
(ES) m gm ZOGH% M ppplﬂg was redt(Jced to gll\_fir)-z a crude a!c(ohol lntermed?aty?ollowmgi)

the same procedure as in the preparation of compound E1, Cpd R4 was
prepared following the same procedure as for cpd A2d. Cpd R4 was
obtained as a white solid (61%): 'H NMR (300 MHz, CDCIa) 58.144d, 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).

R5

{3-{4-Methyl-2-{4-trifluoromethyl-phenyl)-oxazol-5-yimethyl}-2,3,4,5-tetrahydro-1H-benz
o[djazepin-7-yloxy}-acetic acid ethyl ester

Cpd R5 was prepared following the same procedure as for ¢pd A2e.
Cpd RS was obtained as a white solid (44%): TH NMR (300 MHz, CDCl3) &
8.12 (d, J=8.4 Hz, 2 H), 7.69 (d, J=8.5Hz, 2 H), 6.92 (d, J=8.2 Hz, 1 H},
6.69 (d, J= 2.6 Hz, 1 H), 8.61 (dd, J=8.2, 2.6 Hz, 1 H), 457 (5,2 H), 4.26
(g, J=7.1Hz, 2 H), 3.77 (s, 2 H), 2.92 - 2.87 {m, 4 H), 2.72 - 2.68 {m, 4 H),
2,23 (s, 3 H), 1.29 (t, J= 7.1 Hz, 3 H); MS {ES) m/z: 489 (M+H").

Cpd 18

[3-[4-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-5-yimsthyl}-2,3,4,5-tetrahydro-
1H-benzo]djazepin-7-yloxy}-acstic acid



114 Yle s-Metboxy-1-nethyl-2, 3,4, 5-tetrahydro- 1H benzol ci azep i ne
To a solution of cpd Yid (286 ng, 1.393 mmol) in THF (7 nL) was added
13H3-THF (1M 4.18 mmol ) at 0 C. The m xture was stirred at refl ux
for 4 h and then cooled. MeOH <2 nmlL) was added to quench excessive
BH3 at 0 C and the m xture was stirred at roomtenperature for

anot her 30 nmwa2odfit@s2 concentration, the residue was takeseowpsorizt h 6N
HCl and stirred at 100 C for 1 h. The ture was extracted with Et20
and the organic |ayer was discarded: The remaining aqueous phase was
basified with 5N NaOH and then extracted with EtOAc. The organic
extracts were dried over Na2SO4 and concentrated in vacua to give cpd
Yle (191 ng, 72% as colorless oil:.1H NVR (300 MHz, CDCl13) 87.00 (d,
J=8.2 H, 1 H), 6.74(d, J-= 2:6 Hz, 1 H, 6.63 (dd, J. 8.2, 2.7 Hz,
1 H, 3.79 (s, 3 Kpd B W Re@bed folloviingdhe s2me 4rgoddyre s far3pd A24., 6 Hz, 1

S here 2 WePat8 Wes D ea R aRutih spREty B0 SEW&?“’BE%%RE e

70C EtO 8.19 (d, J=8.1 Hz, 2 H), 7.81 (d, J=8.3 Hz, 2 H), 6.98 {d, J= 8.0 Hz, 1 H),
 6.70- 6.67 (m, 2 H), 442 (s, 2 H), 4.17 (s, 2 H), 3.06 — 2.95 (m, 4 H), 2.80 -
2.80 (m, 4 H), 2.27 (s, 3 H); MS (ES) m/z: 461 (M+H").

Examgle S

HO)J>< m Aﬁy@’

Compound 19: 2-Methyl-2-{3-[4-methyl-2-(4-triftucromethyl-phenyl)-oxazol-5-yimethyl}-
. 2,3,4,5-tetrahydro-1 H-benzo[o]azepm-?-yloxy}-proplomc acid

The titls compound was made according to Scheme 8.

Scheme S

N EtaN CHACN Eto& m 7/©/c
Fac—©_<,01<,3r 1\5_

RS 81, 90%

NaQH

o
THF-MeOH HOJ><O %,O’c
S )

Cpd 19, 61%

Q. : ‘
0 ‘ Fa
OO
] N

2-Methyl-2-{3-[4-methyl-2-{4-trifluoromsthyl- phenyl)-oxazo[-s-ylmethyl] -2,3,4,5-tetrahydro-
1H- benzo[d]azepln 7-yloxy}-propionic acid ethyi ester

Cpd S1 was prepared following the same procedure as for cpd 83.
Cpd S1 was obtained as a white solid {80%): TH NMR {300 MHz, CDCls) 8



Y2c, 58% Cpd- 25, 100% Y2a

8- Met hoxy- 1- met hy1-345-(4-trifluoronethyl -phenyl)-thi ophen-2-yl met hyl
3-2, 3,4, 54a trahydro- 1H benzoMazapi ne A mxture of cpd Vie
(84.6 ng, 0.443 mmol), cpd Gla (113 ny, 0.443 mol ), dichl oroet hane
(2 nL) and HOAG (0.025 m., 0.443 mmol) was stirred at room

tenperat ure MEF2007/RUSNa(0Ac) 3BH (141 ng, 0: 664 mmol ) REFURIHEHT72The
m xture was continued stirring for anothgr 20 h. After it was
basified with 5N NaOH, the m xture was extracted with Et0Ac. The
organi c extracts were dried (Na2SO4) and concentrated. The residue
was purified by colum chromatography to give cpd Y2a (154 ny, 81%
as a yell ow oiI 1H NI\/R (300 MHz, CDCl3) 67.67 (d, J =8.1 Hz, 2 H),
7:60 (d, J=8.

H. 6. 28 1@,{9 i ,ebs e 258, %88 (djf—é’e%HHFééH)}sE%ng%EQ% W 5

HZ, 1 H),
2.0 bz, 11, 63203 (daskd1H) 65 Rl 001,26 a1 M), b2 cﬁszmzpez(mz
3 H: M ES)%%/:E%Z%%A_)%%&F%TH“‘ %ﬁé% 2'3)30" 2?4557 7), !

1.56 (s, 6 H), 1.23 (t, J= 7.1 Hz, 3 H); MS (ES) miz: 517 (M+H"),

9]
o o CFs
OO
N

Cpd 19

2-Methyi-2-{3-[4-methyl-2-(4 trlfluoromethyl -phenyl)-oxazol-5-yimethyl]-2,3,4 5-tetrahydro—1 Hbenz
o[d]azepln -7-yloxy}-propionic acid

Cpd 19 was prepared following the same procedure as forcpd 2. de
19 was obtained as a white solid {61%); *H NMR {300 MHz, CDSOD) 58.24
(d, J=8.3 Hz, 2H), 7.85 (d, J= 8.4 Hz, 2 H), 7.12 {d, /= 8.2 Hz, 1 H}), 6.80
(d, J=25 Hz, 1 H), 673(dd’J-82 2.5 Hz, 1 H), 464 (s, 2 H), 3.85 - 3.75
{m, 2 H), 3.25 - 3.02 (m, 6 H), 234(5,3H}, 1.54 (s, 6 H); MS(ES)m/z 489
(M+H™). ' :

Example 20
O

Do

Compound 20: {3-[1-(4-Trifluoromethyl-phenyl}-1 A-pyrazol-4-yimethyl]-
2,3,4,5-tetrahydro-1H-benzof{dlazepin-7-ylioxy}-acetic acid

The title compound was made according to Scheme T.



Y2b

5- Met hyl - 345- (4-trifl uoronet hyl - phenyO-t hi ophen-2-yl net hy11-2, 3, 4, 5-t
etrahyd ro-1H benzo[ d5azepi n-7- ol A m xture of cpd Y2a (150 ny,
0.348 nmml ), HBr.(48% 0.5 nlL), HOAc (0.5 nL) and fl Bu4NBr (22 ng,
0.070 nmml) was stirred at 100 C for 17 h. After it was cooled to
room t enper atwwr ®erkhs: m xture was basified with 5N Na@drasdoresdrract ed
with EtOAc. The organic extracts were ed wWith water, brine, dried
(Na2SO4) and concentrated. The resulting residue was purlfied by

col utm_ chr omat ography to give cpd Y2b (98 ng, 67% as brown oil:

Y2c

{5- Met hy1-345- (4-trifluoronmet hyl - phenyl )-thi ophen-2-yl methylj-2,3,4,5
-tetrahydro- 1H benzo[ d] azepin-7-yloxy}-acetic acid ethyl ester

To a mixture of cpd Y2b (89 ny, 0.2%8hem®¥) in THE (1.5 nL) was added
NaH (60% 43 ng, 1. O?Orrrml) and et hyl bronoacetate (0.047 ni, 0.426

mol ) subsequently. ter it was stirred aj_yrefylux for 50 nm the
@ tiHNHe F@@enc ed with aqueous
Lpartitiongd be f=wat er and Et 20.

m xture was cool ed tlo Poomra
NH4CL. The resul tf ture w

The layers were separ@ted andthe—ergani c phesguwas dried ( Na2SO4)
and concentrated. THe resulting residue vvas purified by colum
chromat ography to gé%le cpd Y2c (62 ny, 5 NS a yell o olid: 1H NWR
(300 MHz, ClDCL3) 67;9_@% %37 'gg/@% . )8 Hz, 2
H, 7.24 (d, J. 3T&FP" 3&( H, 6.89 (m 1
Hy, 6.78(d, J= 2.4 Hz, , @ &8 (dd, J 8 2 2.64%EF% 1 H), 4.58
(s, 2 H, 4.27 (q, JKTJZHZ 20H) 3.83 Xs , 3.19 -3.05 (m 1

H),301 267(m4 éO &2 Hz, 3 H),
1.30(t, J= @'F'Pc 04 2007/ 121432

PCT1U520071066772 117
TFA

CHZCl ,lk,o\CC Fa

Cpd 20, 50%

0

1- (4-Tr|fiuoromethyl 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-trifluoromethylphenyl)hydrazine
{1.06 g, 6 mmol) in EtOH (30 mL). The mixiure was stirred at room
temperature for 2 days and then washed with HoO, 1 N HCl and HzO. After
drying over Na;S0,, the solution was concenirated and purified by-column
chromatography to give 3.0 g (95%) of R1 as a white solid: TH NMR {300
MHz, CDCls) 8 8.47 (s, 1 H), 8.13 (s, 1 H), 7.86 {d, J =88 Hz, 2 H}, 7.75(d,
J=86Hz 2 H), 4.36 (g, J=7.1Hz, 2 H), 1.36(t, /J=7.1 Hz, 3 H).

TS 44%




Cpd 25

{5- Met hy1- 30- (4-trifluoronethyl-phenyl)-thi ophen-2-yl nmethyl1l-2, 3, 4, 5-
t et rahydr o- 1H benzoNaze pin-7-yl oxy}-acetic acid A m xture of
cpd Y2c¢ (56 ng, 0.111 mol), THF (0.5 nm), MeOH <0.5 nL) and NaCH
(2N, 0.11 m., 0.22 mml) was stirred at roomtenperature for 6 h. The

sol uti on was vagioshribised with 1IN HCl and extracted- -w t hpcTus2007/066772

di chl oronet hane. The organic extracts & dried and concentrated to
give cpd 25 (57 ng, 100% as a pale pinK'solid: 1H NVR (300 MHz,
CD300) 8 7.86 (d, J =8.2 Hz, 2 H, 7.72 (d, J=8.3 Hz, 2 H), 7.57
(d, J= 3.7 H, 1 H, 7,38(d, J=3.8 Hz, 1 H), 7.15(d, J=8.3 Hz, 1 H),
6.89<d, J-2.5 Hz, 1 H, 6.77 (dd, J=8.3, 2.6 Hz, 1 H), 4.67 - 4.65
(m 4H, 3.76 - 3.41 (m 4 H), 325(m1|—l),317-3.00(m2|—|),
1.46 (d, J= 7.2 Hz, 3 H); I\/S(Ec? (MtH+) . Exanple Z
Conmpound 26:

{5-Met hyl-3.15-(4-trifluoronethyl- phen I) I ran 2-ylmethyll-2,3,4,5-t

etrabydro- 1H- benzordjazepin-7- cetic acjd The title conpound
was rréde accordi ng toJ SEH M’”‘z"’x‘aml'l%é“y“1’?‘?%"652""4 y'] methanol v

Cpd T3 was prepared following the same procedure as in the
preparation of K2c. Cpd T3 was obtained as a white solid .(83%): M NMR
{300 MHz, CDCIa)S?QQ (s, 1H),7.81(d, J=8.8Hz 2H),7.75 (s, 1 H),
7.71(d, J=8.8 Hz, 2 H), 4.70 (d, J= 5.4 Hz, 2 H), 1 66(t J=55Hz, 1 H);
MS (ES) m/z: 243 (M+H"),

Br

4-Bromomethyl-1-{4-trif uoromethyl-phenyl)-1H-pyrazole

Cpd T4 was prepared following the same procedure as for cpd A2d.
Cpd T4 was obtained 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}.

O

Mo CFa
A e
: =N

T5

{3[1-(4 Trifluoromethyl-phenyl}-1H-pyrazol-3-ylmethy]-2,3,4,5-tetrahydro-1 H- benzo[
djazepm-?-yloxy}-acetlc acid teri-butyl.ester

Cpd T5 was prepared followmg the same procedure as for cpd B3.
Cpd T5 was obtained as a white solid (44%): 'H NMR {300 MHz, CDCls) )
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 1{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™). '



CF3 z1

8- Met hoxy- 1-nmet hy1-3-(5-(4-trifluoronethyl - phenyl) 4uran-2-yl net hyl) -
2,3,4,5-tetrahydro- 1H benzort zepi ne A mxture of cpd Yle (89
ng, 0.466 mol), cpd 11 (112 ny, 0.466 mol ), dichl oroethane (2 ni)
and HOAc (0.027 nmL, 0.466 mmvl) was stirred at roomtenperature for
16 h. Na(OAcydlidbineiks8 ng, 0: 699 mol ) was added. The pressthiriongrz

m xture was continued stirring for anotq66 24 h, basil led with 2N
NaOH and extracted with EtOAc. The-organic extracts were dried
(Na2SO»4) and concentrated. The residue was purified by colum

chromat ography to give cpd Z1 (153 ng, 79%: 1FINMR (300 MHz, CDC13)
8 7.72 (d, J= 8.1 H, 2 H), 7.60 (d,8.5 Hz, 2 H, 6.98 (d, 3= 8.1 Hz,
1H, 6.72(d, J=2.5 Hz, 1 H), 6.68.d, J =3.3 Hz, 1 H), 6.821dd, J=

8.2, 2.611z, -119 1 H), 6.29 (d, J. 3.1 Hz, 1 H, 3.77 (s, 5 H, 3.11
- 3.16 (m 1H, 2.78 - 2 0 ; 2.40-5@«(%2H), 1.35 (d,
J= 7.2 Hz, 3j1): Ms (ES)"z7 4] Nry.\g’r\,N

5- Met hyl - 315- (4-trifl uoronethyl -p et f ur amN2-yl met hy1J-
2,3,4,5-tetrahydro- 1H benzo[ ol azepi ng 450y

{3-[1-(4-Trifluoromethyl-phenyl}-1H-pyrazol-3-ylrmethyl]-2,3,4,5-tetrahydro-
1 H-benzo[dlazepin-7-yloxy}-acetic acid

- Cpd 20 was prepared following the same procedure as in the
preparation of cpd 11. C'pd 20 was obtained as a white salid (50%): '"H NMR -
(300 MHz, CD30D) 58,59 (s, 1 H), 8.02 (d, J= 8.5 Hz, 2 H), 7.93 (m, 1 H),
7.83 (d, J=8.6 Hz, 2 H), 7.14 (d, J= 8.3 Hz, 1 H), 6:83(d, J= 28 Hz, T H),
6.77 (dd, J=8.3, 2.6 Hz, 1 H), 4.64 (s, 2 H), 4.42 (s, 2 H), 3.84 - 3.78{m, 2
H), 3.25 — 2.99 (m, 6 H); MS (ES) m/z: 446 (M+H").

Example U
o .
o CF,
=N
Compound 21: 2-Methyi-2-{3-[1-(4-triflucromethyl-phenyf)-1H-pyrazol-3-yimethyi}-

2,3,4,5-tetrahydro-1 H-benzo{ dlazepin-7-yloxy}-prapionic acid

The title compound was made according to Scheme U.

Scheme U
N )-cF
o o BI'\/L/ T4 N o
EtOJ>< CCNH ;0 &o ’O,CFS
EtyN, CHiCN  ©F mrq’\{\p N
B2 =

N, 45%

O
NaQH o CFy
eOH He mrv”‘*//\ N
THF-M \:'&

cmpd2t, 61%




A mxture of cpd Z1 (140 ng, 0.337 mml), HOAc (1 nlL) and HBr (48% 1
m.) was stirred at 80C for 17 h. Upon cooling, the m xture was
diluted with Et0OAc and basified wth saturated aqueous K2CO3 till pH.
9. It was then extracted with Et0Ac. The organic extracts were dried
(Na2SO4) and concentrated to provide cpd Z2 (137 rrg, 10099 as brown
oil: 1H NVR (8o@ommeias2 CDCl 3) 87.71 (d, J= 8.2 Hz, 2 HpCTEsB@O6A2 J=
8.3 Hz, 2 H, 6.90 (d, J=8.0 Hz, 1 H), 468 (d, J. 3.3 Hz, ‘1 H, -
6.65 (d, J = 2.5 H, 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; M (ES) miz: 402.(MrH+), 400
(MH+). 0 Et0)-cO0 73

{5-Methyl-3-[5-(4-trifluoromethyl-phenyl puran-2-yl net hyl] -2, 3,4, 5-tet
rahydro- 1H benzo[dJazepi n-7-yloxy}-acetic acid ethyl ester To
a solution of cpd Z2 (108 gg, 0.269 mml) in TFIF (1.5 nL) was added

NaH (95% 14 ng, 0.539 mMmo brom)ac cr0. 045 ni, 0. 403
mmol ). After it was sti Ffd »@4& it was
guenched wi th aqueous NI -Lel and~ext sk h Et 20. The organic
extracts were dried, concentrated and fhe residue was purified |
bycol umm chro £ preTaap ﬁenm;m 3o 858 230 BrotaifolibEe ( 300
MHz, CDCl 3) %&g{ @t}w(f#? ﬁlzo{ daze (ai?-yl spr lorlﬂ)acgzmﬁ {td raﬂj’al- 2 H,
6.98(d, J=8.2 Hz, -33Hz

d
1 bf),, 6.56 - éépdf%hwaépFﬁpg@déo'ﬁymgihﬁﬁam%@%e(@fe 38%‘:9“] BYg (s,
L)D’ 243{233 - 24%% aam was obtadnddZas a?whﬂe,sdﬂd “54)s'H BRMHEK302MFZ, E€DCL)S E {n ?—
,2.35 2 Ll Bl henlo b Brilap. iy o8 g o Jel (1 -
15- Met hy 1- 315Hg4+ H),istd5udy daetaiyz, -1pne®$$)ddf UESE, Z-Q/anﬁtHﬂy#p:%m 3 4,5-te
trahydro-1 Hbenzal ¢l gzeRliNe 1y, 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®).

0 _ . -
o] CFz
: _N

Cmpd 21

2-Methyl-2-{3-[1-(4-trifilucromethyl-phenyl)-1H- pyrazo]-3-ylmethyl]—2 3,4,5-
tetrahydro-1H-benzofdjazepin-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) 6 8.54
(s, 1H),7.99(d, J=8.6Hz, 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), 3.30 - 3.10 (m,
4 H), 2.81 (m, 4 H}, 1.57 (s, 6 H); MS (ES) m/z: 474 {M+H*). ' '

Example V

O
P e :
i /7—< %Cﬂ
Compound 22: (3-{2-{5-(4-Trifluoromethyl-phenyl)-thiophen-2-yi}-ethyl}-

2,3 ,4,5-tetrahydro-1H-benzo{dlazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme V.



-7-yloxy)-acetic acid
mol )
The m xture was stirred at r

To a solution of cpd Z3 (60 ng, O0.123

in THF (0.5 nm.) and MeOH (0.5 nL) was added NaOH (2N, 0.12 nL).

oomtenperature for 2 h and then

acidified with aqueous tartaric acid to pH 3-4. The m xture was
extracted with Et OAc and the organic extracts were concentrated after

dryi ng over
NVR (300 MHz, CDCl3) 57.61 -

6.75 (s, 3 H, 6.66 - 6.69 (
4.27- 4.44 (m 2 H), 3.32 -
Hz, 3 H,; M (ES) mz: 460 (

-(5-(4-Tiifluoronethyl
0_
according to Schene AA

NBS

M Ui J\Q‘Br +C\OB(OH)
2

V2, 64%

i
oA )en

NaPBA21482 gi ve opd 26( 60 ng,

10099 as a WECTESHeWEET2 1H
7.71.(m 44gp, 6.911d, J=8.2 Hz, 1 H),
dd, J=2.3, 8.2 Hz, 1 H), 4.62(s, 2 H),
3.58 (m 4 H, 2.60 -2.76(m 3 H),J =6.9
M-H+) . Exanple AA . Conpound -27: (3-{1

- phenyl) -t hl ophen- 2-yl1Fet hyl } -2, 3, 45-tetrati ydr
1H benzo[ dJazepi n- 7-yl oxy) -acetic acid The title conpound was nade
121 Scheme AA

Scheme V .
Pd{PPh),, NasCOj
Tol, £1OH, 80 °C

Vi, 84%

V3, 75%

G2b, DCE, HOAc
Na(OAckBH e

V4, 35%
V5, 36%
HBr, HOAC  HO koi'
S

100°C mw W Br

NaH, THF
o V6, 60%
B

S.
O\CGN’\/U_@_CFB NaOH, MeOH, THF

V7, 72%
8]
0
cpd 22, 60%
EtO S
Vi

(5-Bromao-thiophen-2-yl)-acetic acid ethyl

ester

A mixture of 2-thiophene acetate (1.380 g, 8.107 mmol), CHCIl; {40
mL) and HOAc (40 mL) was cooled in ice bath. N-bromosuccinamide {1.472
g, 8.269 mmo!) was added. The resulting mixture was stirred at r.t. for 18 h
and then poured into water (100 mL). The layers were separated and the
agueous phase was exiracted with chloroform {2 x 30 mL). The combined
organic layers were washed with water, brine, dried {NaS0.) and



CF3 AA2, 37% HBr, HOAc 13ud4NBr, 100 QC AA3, 75%
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concentrated. The residue was purified by column chromatography eluting
with EtOAc/Hexane to give cpd V1 as yellow oil (1.301 g, 64%): 'H NMR
(300 MHz, CDClg) § 6.89 (d, /= 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=7.1 Hz, 3 H).

EtOCFa

: V2
[5-(4-Trifluoromethyl-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, CDCls) § 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 (q, J= 7.1 Hz, 2 H), 3.84 (s, 2
H), 1.28-1.32 (8, J= 7.1 Hz, 3 H).

V3
2-[5-{4-Trifluoromethyl-phenyl)-thiophen-2-yl}-ethanol

To a THF (5 mL} solution of V2 (423 mg, 1.347 mmol} was added a
THF solution of LAH (1.0 M, 1.62 mmol) at 0 °C. After stirring for 30 min, the
mixture was quenched with aqueous NH,Cl and then sxtracted with Etz0.
The organic extracts were concentrated and the residue purified by column
ch‘romatography eluting with EtQOAc/Hexane to give cpd V3 as yellow solid
(276 mg, 75%): 'H NMR (300 MHz, CDClg) § 7.59-7.67 (m, 4 H), 7.25 (d, J=
3.6Hz, 1 H),6.88(d, J=3.6 Hz, 1 H),3.92(t, /J=6.2Hz, 2H), 3.10{, J=
6.2 Hz, 2 H).

o~ /s\ ' Fa

V4
[5-(4-Triflucromethyl-phenyl)-thiophen-2-yl}-acetaldehyde

To a mixture of V3 {194 mg, 0.713 mmol) in CH:Cl, (7 mL) at 0 °C



1) NaOH (2N) THF, MeOH 2) 1IN HCl Cnpd 27,98% 0 AM

145- (4-Tri fl uor onet hyl - pheny1l) -t hi ophen- 2- yg- et hanone Cpd AAL
was prepared followng a simlar procedure as foropd X1. Cod AM was
obtained (3.84 g, 84% as a pale yellow solid: AA2 7- Methoxy-3 -(1
-(5-(44rif luoronmethyl-p henyl)-thiop hen-2-yll-ethyl}-2,3,4;

54et r ahydr o- wlp dob71bARZO[ d) azepi ne To a m xture of cpdeERbsAEBes71¥0,
3.288 mml ), cpd AAl (888 ny, 104 '

was added Dess-Martin reagent (333 mg, 0.784 mmol). The mixture was
stirred for 30 min and then washed with a mixture af.agueous NaHCO; and
aqueous NagS,03, followed by brine. After drying over NazS0y, the mixture
was concentrated and the resulting residue purified by column
chromatography eluting with EtOAc/hexane to give cpd V4 as yellow solid
(82 mg, 35%): 'H NMR (300 MHz, CDCl3) 5 9.78 (i, J= 1.9 Hz, 1 H), 7.60-
7.68 (m, 4 H),7.28(d, J=8.6 Hz, 1 H),6.94 (d, J=36 Hz, 1 H), 3.92(d, J=

1.2 Hz, 2 H).
MeQ -
S
\©\/DN \ 7 Fs

Vs
7-Methoxy-3-{2-[5-(4-triflucromethyl-phenyl)-thiophen-2-yi]-ethyl}-2,3,4,5-tetrahy
dro-1H-henzo[d

) Jazepine
Cpd V5 (40 mg, 36%) was prepared according to the same procedure
as for cpd G2c. M NMR (300 MHz, DMSO-d;) 8 7.71-7.82{m, 4 H), 7.49(d,
J=36Hz 1 H),7.02(d, J=8.1 Hz, 1 H), 6.96 (d, J=3.6 Hz, 1 H), 6.71 (d,
J=25 Hz, 1 H), 6.62-6.66 (dd, J= 2.5, 8.1 Hz, 1 H), 3.70+s, 3 H), 2.98 (m,
2H), 2.83{m, 4 H}, 2.74 (m, 2 H), 2.64 (m, 4 H); MS (ES) m/z: 432.1

(M+H").

O
S g, NN
N N/

V7 _
(3-{2-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yl]-ethyl}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7
-yloxy)-acetic acid ethyl ester

Cpd V7 (13 mg, 72%) was prepared according 1o the same procedure
as for cpd Gib. "H NMR (300 MHz, CDCl3) § 7.58-7:66 {m, 4 H), 7.224{d, J =
36Hz 1H),7.03{d, J=75 Hz, 1 H), 6.881d, J= 3.7 Hz, 1 H), 6.72s, 1
H), 6.67 {br, 1 H), 4.60 (s, 2 H), 4.24-4.31 (q, 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").



WO 2007/ 121432PCT1US20071066772 122 3.288 mmol) and di chl or oet hane 30
m.) was added triethylamne (1.37 nL, 9.864 mol) and T1Cl4 (1Min
di chl oronet hane, 1.6941L, 1:644 mol). The resulting m xture was
stirred at roomtenperature for 16 h. A solution of NaBH3CN (310 ny,
4.932 mol ) in MeOH (2 nL) was added and stirring was continued for
anot her 5.5 wobbmznsxture was then basified wth 2N BaBbkaordes772
extracted wwth Et 0OAc. The organic extragps were dried and
concentrated. The. residue was purified by columm chromat ography to
give cpd AA2 (487 ng, 349 as a reddish slurry: 1H NWR -(300 MHz,
CDCI3) 8 7.67 (d, J=8.9 Hz, 2 H, 7.59 (d, J=8.3 Hz, 2 H,J= 3.6
Hz, 1 H, 6.99 (d, J=8.0 Hz, 1 H, 6.84 (d, J=3.6 Hz, 1 H);6.66 -
6.61(m 2 H, 4.15 (q, J=7.4 Hz, 1 H), 3.77 (s, 3 H, 2.89 (m 4 H),
2.70 (m 4 H), 1.41 (d, J=6.7 Hz, 3 H; M5 (ES) nmlz: 432 (MrH+).

AA3

3-{1-15-(4-Trifluoronethyl -phenyl)-thiophen-2-yll-ethyl)-2,3,4,5-tetr
ahydro- 1H benzo(c4azepi ﬁ?-ol Cpd AA3 was prepared according
to a simlar procedurengs d /56\3 g\ obt ai ned (249 ny,

53% as a foamsolid: 1H NWR 4
H, 7.59(d, J= 8.5 Hz, 2 H), 7. t ez 37 HZ,T1 H), 6.94 (d, J=
7.9 Hz, 1 H), 6.84(d, J= 3.5 Hz, 1 H, 6.59 - 6.54 (m 2 H), 4.49

(brs, 1 H), 2.86 (nﬁs-{&[w;TrifQ:pmmegwmphmymiopmem&ylwyw}é!ﬁﬂssj@t Hz, 3 H);

MB (ES) miz: 418 (M#H). 0 | NCRehydrpH-benzolclazepin-7
-yloxy)-acetic acid

B J= 8.3 Hz, 2

Cpd 22 (6mg, 60%) was prepared according to the same procedure
asforecpd 7. 'H NMR (400 MHz, DMSO-ds) § 7.83 (d, /= 8.3 Hz, 2H), 7.75
(d, J=85Hz 2H),7.56 (d, J=3.6 Hz, 1 H), 7.1t (d, /=8.3 Hz, 1 H), 7.04
(¢, J=3.5Hz, 1H),6.81(d, J=19Hz, 1 H), 6.68-6.71{dd, J: 25,8.1 Hz,
1 H), 4.64 (s, 2 H), 3.03-3.20 {br, 12 H); MS (ES) m/z: 476 (M+H"), 474 (M-
HY).

Example W
0

HOLOC(}:“'@/OCFS
L 4

Compound 23: {3-[4-(4-Trifluoromethyl-phenyl)-thiophen-2-ylmethyl]-2,3,4 S-tetrahydro-1H-
benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme W.



(3-{1-[5-(4-Trifluoronethyl -phenyh-4hi ophen-2-yl]-ethyl)-2,3,4,5-tetr
ahydro- 1H benzo[ d} azepi n-7-yl oxy)-acetic acid ethyl ester d
AA4 was prepared according to a simlar procedure as for cpd Y2c. Cpd
AA4 was obtained (222 nmg, 74% as brown oil: 1H NVR 4300 MHz, CDC13)
67.67 (d, J= 8.2 Hz, 2 H), 7.594d, J= 8.3 Hz, 2 H), 7.23(d, J =3.6
WO 2007/ 12143aP@r82007/ 066772 123 Hz, 1 H), 6.99 (dpciusos@obiz72 1

H, 6.84 (d, J=3.5 Hz, 1 H), 6.69d, J=24Hz, 1 H), 6.61 (dd, J= 8.2,

2.6 Hz, 1 H, 4.57 (s, 2 H, 4.26 (q, J=7.1 Hz, 2 H), 4.12 (q, Jrz
7.1 Hz, 1 H, 2.8 (m 4 H, 2.69 (m 4 H, 1.41 (d, J= 6.7 Hz, 3 H),
1.29 (t, J=7.2 Hz, 3 H); M5 (ES) mz: 504 (ivi+11+1 0 Cpd 27 (341
-[5-(4-Trifluoronmethyl-p hen yl)-th iophen '
-2-ylJ-ethyl}-2, 3,4,5-tetrahydro- 1H benzo[ o] azepi n-7-yl oxy)-acatic
acid Cpd 27 was prepared acc@cemgWo a similar procedure as
for cpd 25. Cpd 27 was obtaiped (220 ng) in 100%yield: 1H NMR (300
MHz, CDCl3) 5 7.62 (s, (HD)FE) s(m 1 H), 7.17 (d, J=3.5 Hz, 1 H),

6.90 (d, J= 8.2 Hz, 1 ) % J= 8.1, #z, L), 6.61 (d, J=
22 Hz, 1 H), @ewﬁ‘?ﬁg‘g‘ﬁ@g SOH@@»@éC - ROl ML) 1. 92
(d, J= 6.9 Hz, 3 476 (dHH). Op wer e
separated by chiral HPLC. Condition used: W&&f%im o 5 cm A 302 nm
flow 1l m/mn; eluentg:. 70% of (Heptane + 1(|’_4)TF£§23 nd 30% of ((MeOH
+ EtOH) 13/1 + O. 1%ET<?§\>/°, chd : =y 48RP = 1, MeOH);
For cpd 27b: a = (+) 57.7 - 1M we 3). Exanple BB Cpd 28

Conmpound 28: Wa. 45%
(3-{115-(4-Tritl uoronephyl phenyO- FdP%n- 2- ylFet hyl }-2, 3,4, 5-tetrahydro

J\/o CFa
S

Cpd 23, 91%

e Fa
OHC- 7 p '/
S
W1 A
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) 5 10.00 (s, 1 H), 8.07 (s, 1 H), 7.82 (s, 1 H), 7.71{s, 4 H).

0 -
o =N\, CF
Eto’u\/ mN 2N\ r° |
s |
w2

[8-[4-(4-Trifluoromethyl-phenyi)-thiophen-2-yimethyl}-2,3,4,5-tetrahydro-1H
-benzo[djazepin-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, CDCl3) 3
7.66 (d, J=8.8 Hz, 2 H), 7.62 (d, /=8.7 Hz, 2 H), 7.43 (s, 1 H), 72015, 1
H), 6.99 (d, J=8.2 Hz, 1 H), 6.69{d, /=26 Hz, 1 H), 6.62«(dd, J=8.2, 2.6
Hz, 1 H), 4.58 {s, 2H), 4.26 (g, J=7.1 Hz, 2 H), 3.87{s, 2 H), 2.92 - 2.84
(m, 4 H), 2.73 - 265 (m, 4 H), 1.294, J=7.1 Hz, 3 H); MS (ES) m/z: 490



1H benzo[ cCazepi n-7-yl oxy) -aceti c acid; conpound with methane The
title conpound was nade according to Schene BB. 124 BB1, 35-60%0

NaH, THF CF3 NaOH, (2N) CF3 893, 68% 0 Cpd 28, 90%
WO 2007/121432 PCT/US2007/066772
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{M+H7).

0
. F

HOJJ\/O | = N,\@,«O’c ’

- s /
Cpd 23

" {3-[4-{4-Trifluoromethyl-phenyl}-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-14-
benzo[dlazepin-7-yloxy}-acetic acid

Cpd 23 was prepared following the same procedure as for cpd A2e.
Cpd 23 was obtained as a white solid {(91%}): 'H NMR (300 MHz, CD30D) &
7.88(s, 1 H),7.83(d, J=8.1Hz, 2H), 7.70—-7.65(m, 3H),6.96 {d, /=8.9
Hz, 1 H), 6,72 ~ 6.68 (m, 2 H), 4.46 (s, 2 H), 4.42 (s, 2 H), 3.15-3.08{m, 4
H), 2.89 — 2.75 (m, 4 H); MS (ES) m/z: 462 (M+H").

Example X

0
A _o

Compound 24: {3-[2-{4-Triflucromethyl-phenyi)-thiazol-6-yimethyl]-
2,3,4,5-tetrahydro-1H-benzo[ djazepin-7-ylox
y}-acetic acid

The title compound was made according to Scheme X.



13131

7- Met hoxy-3-(1-[5-(4-trifluoronethyl-phenyl)-furan-2-yl)-etbyl}-2, 3,4
, 54et r ahydr o- 1H benzo[ d] az opi ne To a m xture of cpd 11 (750
ng, 3.124 mol), cpd-&b (553 ng, 3.124 mmol) and di chl oroet hane (10
m.) was added triethyl orthoformate (0.52 ni, 3.124 mmol). After
stirring at rapwienperature for 16 h, the resulti ng BRSO & 00D
treated with MeMgBr (1.4 Min Tol uene aﬁg THF, 4.5 nmL, 6.25 mmol)
with slow addition. The m xture was gque Bied with aqueous NHACI after
stirring for another 10 mm and then partitioned between Et0Ac and
water. The organic | ayers were separated, dried and-concentrated. The
crude product was purified by colum chronmat ography to provide cpd
BB1 (646 ng, 50% as yellow oil: 1H NWMR (300 MHz, CDCI3) 5 7.68 (d,
J=8.2 Hz, 2 H, 7.58 (d, J= 8.4 st.;ﬁénﬂ)x 6.97 (d, J=8.1 Hz, 1
H),6.59-6:66.(m 3 H), 6.2 (s 1 H, 4.02-4.04 (m 1 H, 3.74 (s, 3
H, 2.78-2.87 (m 6 H, 2. 58 (m 2H) 1.49%(d, J = 6.6 Hz, 3
H), M5 (ES) mz: 416 (M‘I‘l- TLLEQ' BB2 5 G2, HOAc, DCE
3-{115- (4- Tri f IFifa thypcmvegmymccmmn@w H \RuhoBi

t et rahydro- 1/ 4- d] az epib¥are/+001C d was —prepared
according to a si mTafYkocedureas for cpd X»2%o0d 682 was obt ai ned
(157 mg) in 54%y|eld 1H NIVR (300 MHz, CDCl 3) 67.68 (d J= 8.4 Hz, 2
H, 7.58 (d, J=8 6.91 (cl, J79Hz 1 ,666(d J=

3.3 Hz, 1H),,6> Me 623(d 1409
(m 1H, 2. 78- 2“(?“%}@7 ﬁ: jH)EN/T\’\é-D = e
Hz, 3 H; M5 (ES) rnlz : OHB’»”OBBS

(3-0-(5-(4-Trifl uororret’ﬁyﬁ phenyh f uPaNe200/G- et hy| P31, 4, 5-t et r ahydr

0- 1/ 3benzo[ d] azepi n- 7-31 oxy) - acetéc acid ethyl ester Cpd B83
was prepared accor g Ba SI al_@rogcedure as forcpd Z3. Cpd 8B3
was obt ai ned (546 aH.gHe i Ght br\@:}v VHz,

CDCl 3) 67.68 (d, J= 8.3 Hz, 7.59 = 8. , 6. 96(d, J
=8.2Hz,1H) 660-667(m2H) 656)@5&9(m1 ,621(51
H), 4.55 (s, 28(CI,oJ—72Hz 4.00 - 4.11 (m 1
H, 2.76- 2. 87(m 6”%1"?5‘3 -

147- 50(d J=6.8
Hz, 3 H, 1.23- 128—§—n1—-3—|-l) @2 h CFCpd DD3
racemat es were separat®f by chiral HPL NAD 00g, flow rate 80
m/mn, A 220 nm eluent: CH3CN. One enammen%BB3a shows opti cal

rotation a = (+) 7.9 (c = 1, 100 nm MeOH); The other enanti oner B63b
shows optical rotation a = (-) 3.8 (c = 1,0100 nm MeOH) .

2-(4-Trifluoromethyl-phenyl)-thiazole-5-carbaldehyde

A mixture of 2-bromo-5-formyithioazole (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 NazCOj3 (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;S0, and concentrated under reduced pressure. The
crude product was purified by column chromatography €luting with
EtOAc/Hexane. The title compound was obtained in yellow solids (145 mg,
21%).



126 Cpd 28

(3-{119-(4-Trifluoronethyl - phenyl)-furan-2-yi kethyl)-2, 3,4,5-tetrahyd
ro- 1H benzol aj azepi n-7-y1l oxy)-acetic acid; conpound wth nethane
Cpd 28 was prepared according to a simlar procedure as for cpd 26.
Cod 28 was obt ai ned g30 ng) in quantitative yield: 1H NWR %300 VHz
DVS0) 57.82 (MP20922853 Hz, 2 H), 7.74 (d, J= 8.5 Hz, ZPCHPSWG706G72(d, J
=3.3 Hz, 1 H, 6.96 (d, J = 8.2 Hz, 1 H1p96.65 (d, J =2.6 Hz, 1 H),
6.55-6.57(m 1 H), 6.41 (d, J=3.3 Hz, 1H), 4.56 (s, 2 H, 4:.07 (m 1
H, 2.69 - 2.79.(m 8 H, 1.41 (d, J=7.0 Hz, 3 H); I\/S(ES) mz: 460
(MrH+) . Cpd 28a: a = (+) 19.2 (c = 0.4, NEOH) Cpd 28b: a = (-) 25.4
(c = 0.4, MeOH). Exanple CC HO.1(--0 O Conmpound 29:
(3-11-[244-Trifluoronethyl - pheny9-thi azol -5-yl1J-ethyl)-2, 3,4, 51ettahy
dro- 1H benzo[ c4azepi n-7-yl caokacetic acid The title conpound was

made accordi ng to Schene @o\@tﬁjheme CC
CFy

7-Methoxy-3-[2-(4 tnﬂuoromethyl-pheny!) -thiazol-5-yimethyl]-2,3,4, 5- ~tetrahydro-
1H-benzo[dlazepine

Cpd X1 {139 mg, 0.541 mmol) and cpd Ala {96 mg, 0.541 mmol}
were mixed with dichloroethane (2 mL) and glacial acetic acid (0.031 mL,
0.541 mmol) was added. After the resulting mixture was stirred at r.t. for 3 h,
Na(OAc)sBH (172 mg, 0.811 mmol) was added and the mixture was stirred
for another 21 h. It was then basified with 2N ag. NaOH and extracted with
EtOAc. The organic extracts were concentrated under reduced pressure.
Purification by column chromatography gave cpd X2 as a white solid {168 -
mg, 74%). 'H NMR (300 MHz, CDCl,) § 8.04 {d, J= 8.2 Hz, 2 H), 7.69(d, J
=8.4Hz 2H),7.67 (s, 1 H), 7.00(d, J=7.8 Hg, 1 H), 6.66 — 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). '

HO.
N 8 CF.
| 7
N
3-{2-{4-Trifluoromethyl-phenyl)-thiazol-5-yimethyl]-2,3,4,5-tetrahydro-1 H-benzd{ dlazepin-7-ol

A mixture of cpd X2 (145 mg, 0.347 mmol), HBr{48%, 0.8 mL, 6.94
mmol), "BugNBr (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. KzCOj3 and extracted with £tOAc. The organic
extracts were dried with NaS0, 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 8.11(d, J=8.4 Hz,2H), 7.771d, J=
8.4Hz, 2H),7.75(s, 1H), 6.88(d, J=8.0 Hz, 1 H), 6:54{d, J=2.4 Hz, 1



F3CI OH CCl 142-(4-Trifluoronethyl -phenyl)-thiazol -5-ylFet hanol

To a solution of cpd X1 (445 ng, 1.73 mmol ) in THF(5 nL) was added
MeMBr (1.4 M 1.48 nL, 2.078 nmmmol) at 0 C. After stirring at 0C for
2 h, the mxture was quenched with aqueous NHACI and extracted with
Et OAc. The organic extracts were dried and concentrated. The fesidue
was puri fi ed ¥320873R4# chr omat ogr aphy to gi ve cpd 0CLZSDVYS2Agp66772 -
in-65%leld: 1H NVR (300 MHz, CDCI3) S 814044d, J = 8.1 Hz, 2 H),
7.164s, 1 H, 7.70(d, Jr 8.2 Hz, 2H), 5.20-5.27 (q, J= 6.3 Hz, 1 H),
1.67 (d, J= 6.4 Hz, 3 H; M5 (ES) mz: 274 (MtH+). WO 2007/ 121432

, PCT/ US2007/ 066772 128 cc2

1-[2-(4-Trifl ueronet hyl - phenyl)-thiazol -5-y1] - et hanone

G ohl or onet hatd. £89 Fhey o 28 He1dd, SE5borbit 2 B 2% p 4 M. | "

was filtered thg ®BE)mMEeeAdst(@+BIMd concentrated to give cpd CCZ (295 ng,
99% as-a white solid: 1H NWR (300 MHz, CDCI3) 38.38 (s, 1 H, 8.12
(d, J. 8.2 Hz, 2 H, 7.74(d, J. 8.2 Hz, 2H), 2.64(s, 3 H; M (ES)
rnfz: 272 (MtFr). CF3 CCB 0
-5113-ethyl -2, 3,4,
) epared accordlng

7- Met hoxy-3-{142-(4-tri f,l»u i aze
S-tetrahydro-1H benzof al azepin X
to a simlar procedure as for cpd Cpd -3 obt ai ned (130 ng,

279% as yellow slurry: 1H NWVR (300 M—sz4CDCI 3) 58.03 (d, J. 8.2 Hz, 2
H, 7.68(d, J. 8{24Ffuordistiy)}pheng)-Bibzd-8yimaihip,3.46:19@hydind; 1 Hdenzgldlgeepiz, 1
H, 6.62-6.65 (m 2 H), 4.21<rfy7-yoxyjpcetigacipptiplestery )y = 2 85.2 90 (m 4

l(_i)l\/i+Fr2) 70-2.76 (M dpdks (fb14fy, 0B50MmE) Wad Hissohlel in M (FPMmUIINGH 433
{60%, 30 mg, 0.749 mmol) was added and followed by ethyl bromoacetate”
(0.033 mL., 0.297 mmol). The mixture was refiuxed for 1 h. After cooling, it
was treated with saturated aq. NH4C! and partitioned between water and
Et:0. The organic layers were WaShed with brine and coricentrated urder
reduced pressure. The resuiting residue was purified by column
chromatography eluting with EtOAc/Hexane to give Cpd X4 as colorless oil
(60 mg, 50%). 'H NMR (300 MHz, CDCly) § 8.04 (d, J=8.2 Hz, 2 H), 7:69
(d, J=8.5 Hz, 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 (s, 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/[K/O

Cpd 24
{3-[2-(4-Frifluoromethyl-phenyl)-thiazol-5-yimethyi}-2,3,4,5-tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid

A mixture of cpd X4 (50 mg, 0.102 mmol) in THF<{0.3 mL) and
methanot! (0.3 mL) was treated with 2N aqueous NaOH-{0.080 mL, 0.153
mmol). After stirring for 4 h, the mixture was acidified with 1N HCl and
extracted with dichloromethane. The organic extracts were dried over
Na,S0,4 and concentrated under reduced pressure to give-cpd 24 (14 mg,



004

3-{1-[2-(4-Trifluoromethyl - phenyO-thiazol -5-A-et hy0-2, 3, 4, 5-tetrahydr
0- 1H benzt | azepi n- 7- ol Cpd CC4 was prepared according to a
simlar procedure as for cpd Y2b. Cpd CC4 was obtained (38 ng) in 95%
yield: 1H NVR- (300 MHz, CDCI3) 38.03 (d, J. 8.2 Hz, 2 H), 7.68(d,
J.8.3 Hz, 2 Wozdhiliss, 1 H, 6.94 (d, J.7.9 Hz, 1 Hpcr/BsbbnssrB- 59
(m 2 H, 4.16 - 4.22 (m 1 H, 2.84(m 31 , 2.64 -2.68 (m 4 H,
1.44 (d, J. 6.6 Hz, 3H); M5 (ES) nlz: (Mtl-r), 417 (MH . 129
CF3 CC5

-(112-(4-Trifluoronet hyl -phenyl)-thiazol -5-yi ketbyl }-2,3,4,5-tetrah
ro- 1H benzo[ ol azepi n-7- yloxy)-acetic acid ethyl ester Cpd
CC5 was prepared according to a simlar procedure as for cpd Y2c. Cpd

CC5 was obt ai rsgek)( FBNUR) (30MMARCHIOD) & 8. eHdNVR 8(338£) 2Whiz8.0£3CH 3Y), 68. 03

Zg) ‘Eul 58 W e T3l . ikt oo 20,00

8 1
2 Hz, , 48.572.6 $iz, PHKM,6745,121H), 4.63Qs, (2m|) 3.3Fm, £2HRG. 1@mm 4Hy) , 2. 69

(
J
8.

4 H). AP BH, 123 1.31 3 ES) mz:
(55(M+H+) Hﬁ‘ﬂéﬂf%"a%d@é“z“ v (m 38 W (B mz
(

r

34112- (4-Trifl uoronet hyl - phenyl)-thlazol -5-yli-etbyl}-2, 3, 454etrahyd
0- 1H benzoMazepi n- 7- Example Y

Compound 25: {5-Methyl-3-[5-(4-trifluoromethyl-phenyl)-thiophen-2-ylimethyil-
2.3,4,5-tetrahydro-1H-benzo|dlaze
pin-7-yloxy}-acetic acid

\</-\

The title compound was made according to Schemes Y1 and Y2.

Scheme Y1

(1) EtOH, H,S80,, 70 °C
(2) LiN(TMS),, THF, Mel

(1) CICOCOC!
MeOmOH (3) NaOH (2N) Meo©)w/01-i {2) HoNCH;CH{OM®),
o 0O

Yia, 90%

OMe : O
Hp, 10%Pd-C
MeO. N con. HCl, AcOH  MeO.
\)\ B s I NH ———m-
o N

Y1b, 98% Yic, 50%

O

e Cotro M0

NH

Y1id, 100% Yie, 72%
MeO CH
0

Yia
2-(3-Methoxy-phenyl)-propionic acid

(3-methoxy)phenylacetic acid (4.164 g,-25.06 mmol) was refluxed in
EtOH in presence of catalytic amount of cone. HzS04. The mixiure was



yl oxy)-acetic acid Cpd 29 was prepared according to a simlar
procedure as for cpd 27. Cpd 29 was obtained OS ng, 95% as a white
solid: 1H NWR1300 MHz, CDClI3) 88.03 (d, J=8.2 Hz, 2 H), 7.75 (s, 1
H, 7:68 (d, J= 82 Hz, 2 H), 6.90(d, J= 8.1 Hz, 1H),'6.72(m 1H
6.604s, 1 H), 5.15m 1H) 4:61 (s, 2 H, 300(m 8 H, 1.90 (d, J
6.6 Hz, 3H); WworolhaPusa z: 477(MrW . Exanple CD O Coupostact ez
(341-[5-(4-Trifluoronethyl -phenyl) - th|o n-2-y13-propyl}-2,3,4,5-tet
rahydro- tH benzo[4azepi n-7-yl oxy) - acet' aci d The title corrpound was
made according to Schene DD. Schene DD 130

3411544-Tri fl uor onet hyl - pheny1) -t hi ophen-211) - propy1}-2, 3, 4, 5-t et r ahy
dro-| H benzol ol azepi n-7 -ol Cpd DD1 was prepared follow ng a
simlar procedure as for cpd BBl. Crude cpd DD1 was subjected to the

sanme react i oncegyRdliraic@m asub,diuipd eRREIDAE, epshadavihrsdtucgtdd BipRouas

ggt gitsnsdegles?nﬁg'zﬂcgﬁ’(?”?%%ﬁebr‘&’% e%‘%e’ﬁ?% %"Oﬁ@é"%"ﬁt"'ﬁc 9'%8 0 Hz, 1

H, 6.80 (d, dolofess dil{4.69g+97%)6.49-6.56 (m 2 H), 3.83.(t, J. 7.7 Hz,

(i o )12983(r2n 5 iy eiable g e Y8 i gpepp S e D )

83- :
Vi-H.

WO 2ewqua®wmusmm¢amwma THF soiutlon of LiN(TMS), (1M,
6.56 mL). After stirring at —70 °C for 30 min, Mel was added and the

resulting mixture was stirred for 3 h and then quenched with saturated
aqueous NH,CL The mixture was diluted with water and extracted with
EtOAc. The organic extracts were dried over Na;SO. and concentrated in
vacuo to give red oil (1.046 g, 92%)

~ The above oil (1.00 g, 4.807 mmol) was mixed with MeOH B8 mL} and
THF {6 mL). 2N aqueous NaOH was added. The mixiure was stirred for 4 h
and then .acidified with 8N HCI till PH = 1. Extraction with dichloromethane
and .subsequent concentration in vacuo gave cpd Y1a as yeliow oil {869 mg,
100%). 'H NMR (400 MHz, CDCl;) §7.29 ~7.22 (m, 1 H), 6.81 (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), 3.714{q, J=
7.2 Hz, 1 H), 1.50 (d, J=7.2 Hz, 3 H); MS{ES} miz: 181 (M+H").

H OMe
MeOO/J\rN\)\OMe
I |

' - ¥1b _
N-(2,2-Dimethoxy-ethyl)-2-(3-methoxy-pheny()-propionamide

Cpd Y1a (822 mg, 4.567 mmol) was mixed with dichloromethane {20
mL). Oxaly! 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
(NazS0Q4) and concentrated in vacuo. The crude was purified by column
chromatography eluting with EtOAc/Hexane to give cpd Y1b as coloriess oil



131 003 (341 -[5-(4 -Trifluoronethyl-p henyl)4hi oph
en-2-yli-propyl}-2, 3, 4,5-tetrahydro-11benzoNazepi n- 7-yl oxy)-acetic
acid ethyl ester Cpd DD3 was prepared followi ng the sane
procedure as for cpd Z3. Cpd DD3 was obtained (50 nmg) in 73%yield:1H
NVR (300 MHz, CDCI3) 5 7.56 - 7.64 (m 41-1), 7.21 (d, J=3.6 Hz, 1
H, 6.96 (d, woz’bﬁq/181422 Hz, 1 H, 6.80 (d, J=3. 6 HZ 1 i Tu 620 e d7eh,
J=2.5 Hz, 1 H, 656-660dd, J:2.6,1§3 4.55 (s, 2°H),
4.21-4.28 (q, it 7.1 Hz, 2 H, 3.83 (m 258 287(m H,
1.81-2.11 (m 2 H), 1.23- 1.30(q, J=7.0Hz 3H) 1.01 (t, J=7.3 Hz,
3 H; M5 (ES) mz: 518 (MtH+). 0 HOL.- CF3 Cpd 30 :
(34115-(4-Tri fl uoromet hyl - phenyO4hi ophen- 211] - pr opy0- 2, 3, 4, 5-tetrahyd
ro- 1H benzo[o]azepin- 7-yloxy)-acetio acid. ‘Cpd 30 was prepared
accordi ng to e 55q Be)s ‘eoeda (s0aHE @Dt 3¢.30GpT 2 8 (mwial), 61810 ned (17

") 16 (m 1 ! RS . 81 5 G e 2 4 b BEal 6 Y ey 6570

(s, 1 H, 4.63=74 A6, (), 3B8H)3.29{r B H)s1.562 (d)/=268,3HB. 85 (m 4 H),
2.64.- 2.75 (m 4 H, 1.90- 2.69 (m 2 H), 0.95 (t, J=6.8 Hz, 3. H);
M5 (ES) mz: 490 (M+H+). Exanple EE Conpound 31:

(315-(2, 4-Di chl or o- phenyO-t hi ophﬁnc-) 2-yl net lwyi j - 2,3, 435-t et rahydr o-
e
NH .

Yic
8-Methoxy-1-methyl-1,3-dihydro-benzo[djazepin-2-cne

A mixture of cpd Y1b (3.875 g, 14.495 mmol} in conc. HCI (20 _mL)
and HOAc (20 mL) was stirred at room temperature for 17 h. it was then '
poured cnto ice (66 g). The precipitates were collected by filtration and dried
under vacuum at 70 °C to give cpd Y1c (1.464 g, 50%) as a yellow solid: H
NMR (300 MHz, DMSO-dg) & 9.53‘(d, J=36Hz,1H),723(d, J=85Hz, 1
H), 6.88 (dd, J=8.5, 2.5 Hz, 1 H), 6.76 (d, J= 2.3 Hz, 1 H), 6.32 (¢, J=9.0
Hz, 1 H), 6.20 (dd, J=9.0, 4.7 Hz, 1 H}, 3.77 (s, 3H), 3.16 (m, 1 H) 143'(d

J=7.0Hz, 3 H).
0
MeQ
"NH

Yid
8-Methoxy-1-methyl-1,3,4,5-tetrahydro-benzo[dlazepin-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 Ha atmosphere (45 psi) for 17 h. After filtration through
celite, the solution waé concentrated to give cpd Y1d (1.44 g, 100%) as a
white solid: 'H NMR (300 MHz, DMSO-d) & 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=24 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), 2.81 - 2.84
(m, 1 H), 1.33 (d, J= 6.9 Hz, 3 H); MS (ES) m/z: 206 (M+H")."



1H benzo[ c4azepi n-7-yl oxy}-acetic acid 132 The title conpound was
made according to Schene EE. Schene EE

345- (2, 4- Di chl or o- phenyl) -t hi ophen- 2-yl net hyl ] - 7- met hoxy
-2,3,4,5-tetrahydro- 1H benzo[ dj azepi ne To a mixture of cpd &b
(0.15 g, 0.85 m*rDII) 5- (di chl or ophenyl) -t hi ophene- 2- car bal dehyde
(0.20 g, O. 78"%%?()2143’01420 2 (15 mt..) and. HOAc (0.05 r’FET’UEZ"WG%I)
at room tenperature was added Na(OAc)3BH140.26 g, 1.17 nmmol). The
m xture was stirred for 2 days and additional Na(OAc)3Bl1-1<0.13 g,
0.59 Mol ) was added. After the m xture was continued stirring
overnight, it was basified with agueous NaHCO3 and extracted with
CH2Cl 2. The organic extracts were dried (MySO4) and concentrat ed.
The-crude product was purified by colum_ chronat ography to give
cpd-EE2(0.25 g, 78%: 1H WD 2007 1432 CT/ USZOO?/ 066772 133 NWR
(300 MHz, CDCI3) 67.39 (m 2 H), 6.924d, 1H, J=7.9

z), 6.85 (m L H, 660 (m 2 H, 3 ”*i H, 3.7(A(s, 3 H. 2.85
(m 4 H, 2.67 (m 4 H; M5 (ES) mz: 43,;3 420 (M 1). EE3CI

3-[5-(2, 4- Di chl or o- phenyietibyi 1amnore 2xaybinmiduyilHeeiodiadp 5- t et r ahydr o
-1H be nzo[ d] azepi n-7-ol ine :

To a solution of cpd Y1d (286 myg, 1.393 mmol) in THF (7 mL) was
added BHs-THF (1M, 4.18 mmol) at ¢ °C. The mixture was stirred at refiux
for 4 h and then cooled. MeOH {2 mL) was added to quench excessive BHs
at 0 °C and the mixture was stirred at room temperature for another 30 min.
After concentration, the residue was taken up with 6N HCI and stirred at 100
°C for 1 h. The mixture was extracted with £t,O and the organic layer was f
discarded. The remaining aqueous phase was basified with 5N NaOH and
then extracted with EtOAc. The organic extracts were dried over NazS0,
and concentrét'ed in vacuoto give cpd Y1e (191 mg, 72%) as-colorless oil:
"H NMR (300 MHz, CDCl3) 8§ 7.00 (d, J=8.2 Hz, 1 H), 8.74{d, J=26 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, 1 H), 2.04 (brs, 1 H}, 1.334d, J=7.2 Hz, 3 H); MS (ES)
m/z: 192 (M+H*).

Scheme Y2



Cpd EE3 was prepared according to the sane procedure as for cpd X3.
Cpd EE3 was obtained (0.22 g, 91% as a brown solid: 1H NWVR (300 MHz,
cb-C3) 67.35 (m 2 H, 7.15 (m 2 H), 6.83 (m 2 H, 6.50(m 2 H,
3.81 (s, 2 H, 2280 (m 4H, 2.64 (m 4 H; M (ES) nlz: 404, 406

( MrHH+) . EE4C
{3-[5- (2, 4- DVhi0¥1aL4pheny 1) - t hi ophen- 2- yl met hy1] - 2, 3, 2CHUS2897/0647%2dr 0
- 1H benzo[ c4azepi n-7-yl oxy) -acetic acid qghyl ester Cpd EE4 was

prepared according to the same procedure as forcpd X4. Cpd EE4 was

obtained (0.179, 65% as pale oil: 11-1 NVR(300 MHz, CDCI3) 87.39 (s,
1H, 7.38 (d, J=11 Hz, 1 H), 7.16 (m 2 H), 6.91 (d, Jr-8.2 Hz, 1
H, 6.81 (d, J=3.6 Hz, 1 H), 6.61 (d, J= 2.7 Hz H, 6.54 (dd, J=
8.2, 2.7 Hz, 1 H), 4.51 (s, 2 H, 4.19 (q, Hz), 3.80 (s, 2H),

1
1
2,83m 4 H, 2.63 (m4 H,; 1. 2&4t, 1701 H; M ( ggz:"
490, 492 (KEWwMeoQ HQ G de;a(égﬂ@l,HOAc Me NI}/@/ ®
{345-(2, 4-Di chl or | met rahydr o- 1H
- benzoNazepi n- 7- yIe cetl c acid A solution o d EE4 (0. 15g, 0.31
mml) in TI-1F (2 nmyye and nethanol (2 nL) was treaa{)éd wi th 1N aqueous
NaOH (0.60 niL, 0.60 mm#sigs® WO 2007/121432 PCT/ US2007/ 066772

BuyNBr, 100 °C
KoC05 {aq) work- up /\@/O

Y2b, 51-67%%

EtO
. \ /

Y2¢, 58%

NaOH HO)I\/O Y | s CF3
THF-MeOH N/ :

Cpd 25, 100%

OO

Y2a
8-Methoxy-1 -methyl-S-[S—(4-tnfluorumethy[-phenw)-m10phan-2-ylmethy|}-2.3,4,5-te
trahydro-1H-benzofdlazepine

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 baéified with
5N NaOH, the mixiture was extracted with £tOAc. The organic extraths were
dried {Na,SQ4) and concentrated. The residue was purified by column
chromatography to give cpd Y2a (154 mg, 81%) as a yellow oil: H NMR
(300 MHz, CDCls) 8 7.67 {d, J=8.1 Hz, 2 H}), 7.60 (d, J=8.5 Hz, 2 H), 7.28
(d, J=3.6Hz, 1 H),6.99(d, J=8.2 Hz, 1H),6.88{(m,1H),673(d,J=25
Hz, 1 H), 6.64 (dd, J=8.2, 2.6 Hz, 1 H}, 3.83 (d, J=4.7 Hz, 2 H), 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™").




134 After stirring for 1 h, the mxture was concentrated to dryness.
The residue was dissolved in H20, washed with Et20 twi ce and then
acidified wwth 1IN HCl. The precipitates were collected and dried to
give cpd 31(0.13 g, 93%. 1H NWR (300 MHz, DVMsO-c/6) 87.73 (d, J=2.1
Hz, 1 H, 7:65 (d, J= 8.5 Hz, 1 H, 7.47 (dd, J=8.3, 2.2 Hz, 1 H),
7. 34(d J= 3w dgyadizH) ,J = 6.5 Hz, 1 H), 7.00 (d, J=p8rBstizosstrzH) .
6.70 (d, J= 2.5 Hz, 1 H), 6.61 (dd, J =,83, 2.6 Hz, 1 H, 4.59(s, 2
H, 3.95 (s, 2 H, 2285 (m 4 H, 2.68(m 4 H; M (ES) mz: 462, 464
(M+1-11. Exanmple FF 0 OCF3 Conpound 32:
(345- (4-Tri f1 uor onet hoxy- phenyl ) - t hi ophen 2-yl met hy11-
2,3,4,5- tetrahydro 1H benzo[ c] azepi n-7-yl oxyl -acetic acid The title
corrpound was nade according to.Schene FF. 135 FF2
7- Met hoxy- 345--(4-trifl uoromet hoxy- phenyl) -t hi ophen- 2-yl net hyl j
-2, 3,4, 5-tetrahydro- 1H benzo[ dj azepi ne de FF2 was prepared
accordl ng to the sane procgg]ur > EEZN. G FF2 was obtai ned
(0.24 g, 719% as a solid: N 3} 87.51 (d, J=8.8 Hz, 2
H, 7.16 (m 2 H), 7.05 (d, J=<8 ), 6.92 (d, J—36Hzl
H, 6.81 (s, 1 H, 6.56 (m 2 H, 379&5 2 H, 3.70(s, 3 H, 2.83
(in, 4 H, 2.63 (rA-Mehy-5-(NBluériitthylghenyl)-thBdhe %H)?thyl]2345tetrahyd
ro-1H-benzo[dlazepin-7-
A mixture of cpd Y2a (150 mg, 0.348 mmol), HBr{48%, 0.5 mL),

HOAc (0.5 mL} and "BugNBr (22 mg, 0.070 mmol) was stirred at 100 °C for

17 h. After it was cooled to room temperature, the mixture was basified with

5N NaOH and extracted with EtOAc. The organic extracts were washed with

water, brine, dried (NaxSO4) and concentrated. The resulting residue was

purified by column chromatography to give ¢pd Y2b {98 mg, 67%) as brown

o)
Eto’u\/ 0 8 CF
NS

Y2e
{5-Metiwi-3-[5-(4-trifluoromethyl-phenylj-thiophen-2-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo{dlazepin-7-yloxy}-acetic acid ethyl ester

To a mixture of cpd Y2b (89 mg, 0.213 mmol) in THF {1.5 mL) was
added NaH (80%, 43 mg, 1.07 mmol) and ethy! bromoacetate (0.047 mL,
0.426 mmol) subsequently. After it was stirred at reflux for 50 min, the
mixture was cooled to room temperatdre and quenched with aqueous NH4CL.
The resulting mixture was partitioned between water and Et;0. The layers

oil:

were separated and the organic phase was dried (NasS04) and
concentrated. The resulting residue was purified by column chromatography
10 give cpd Y2c (62 mg, 58%) as a yellow solid: 'H NMR (300 MHz, CDCls) &
7.67 (d, J=8.2 Hz, 2 H), 7.60 (d, J= 8.6 Hz, 2 H), 7.24 (d, J= 3.6 Hz, 1 H),
6.98 (d, J=8.3Hz, 1 H), 6.89 (m, 1 H), 6.78{d, J=2.4 Hz, 1 H),6.59 (dd, J
=8.2,2.6 Hz, 1 H), 4.58 (s, 2 H), 4.27 (q, /= 7.2 Hz, 2 H), 3.83 (s, 2 H), 3.19
~3.05 (m, 1 H), 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").
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3-15-(4-Trifl uoronet hoxy-phenyl)-thi ophen-2-ylnethyl]-2,3,4,5
-tetrahydro-11-1-benzo[ c] azepi n-7- ol Cpd FF3 was prepared
according to the sarne procedure as for cpd EE3. Cpd FF3 was obt ai ned
(0.17 g, 74%_ as white foam 1H NI\/R(300 VHz, CDCI3) 87.51 (d, J= 8.8
Hz, 2 H), %’&“7’13143’8 1 Hz, 2 14), 7.05 {cl, J = 3.6 EFUSAVHET2G g7
(d, J= 7.8 Hz, 1 H, 6.80 (d J= 3.3 Hz,ﬁ':[ H), 6. 50(m 2 H, 3.79 (s,
2 H), 2.80(m 4 H, 2263 (m 4 H; M5 (ES) mz: 420 (MtW. FF4
(345-(4-Trifl uoronet hoxy-phenyl)-thiophen-2-ylnmethylj-2,3,4,5-tetra

- hydro-11- 1- benzo[ dJazepi n-7-yl o) ryl -acetic acid ethyl ester

Cpd FF4 was prepared according to the sane procedure as for opd EE4.
Cpd FF4 was obtained (0.15 g, 75% as pale oil: 1H NVR(300 MHz,
CDCl 3) 57.51 (d, J= 8.8 Hz, 2 H) 7.11 (d, J=8.0 Hz, 2 H), 7.04 (d,
J=3.6 Hz, 1 H 691(dJ H, 6.78 (d J36Hz,lH),

6.61 (d, J=2.7 Hz, ,ﬂM,( N 2, 247 OF-B 4.50 (s, 2
H, 4.17 (q, J=7.1 Hz) 7 (s, \ ;&’@r{& , 2.62 (m 4 H,
1.21 (t, J=7.1 Hz); MB (ES) nlz: H) . - -

Cpd 25

{5-Methyl-3-[5-(4-triflucromethyl-phenyl)-thiophen-2-yimethyl]-2,3,4,5- tetrahydro-iH benzo[djaze
pin-7-yloxy}-acetic acid

A mixture of cpd Y2¢ (56 mg, 0.111 mmol), THF (0.6 mL), MeOH {0.5
mL) and NaOH (2N, .11 mL, 0.22 mmol) was stirred at room temperature
for 6 h. The solution was acidified with 1N HCI and extracted with
dichloromethane. The organic extracts were dried and concentrated to give
cpd 25 (57 mg, 100%) as a pale pink_ solid: *H NMR (300 MHz, CDaoiD).iS. .
7.86(d, J=8.2Hz, 2H), 7.72 (d, J=8.3 Hz, 2 H), 7.57 (d, J= 3.7 Hz, 1 H),
7.38(d, J=3.8Hz, 1H), 7.15 (d, J=8.3 Hz, 1 H), 6.89(d, J=2.5 Hz, 1 H),
6.77 (dd, J=8.3, 2.6 Hz, 1 H), 4.67 — 4.65 (m, 4 H), 3.76 — 3.41 (m, 4 H),
3.25 (m, 1 H), 3.17 - 3.00 (m, 2 H), 1.46 (d, J="7.2 Hz, 3 H); MS (ES) m/z:
476 (M+H*). '

Example Z

CFa
HO ,\(_7/@’

Compound 26: {5-Methyl-3-[5-(4-trif uoromethyl-phenyl) furan—E-yImethyI]-2 3,4,5-tetrahydro-
1 H-benzo|djazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme Z.

Scheme 2



HO cpd 32

(315-(4-Trifluoromet hoxy-phenyl)-thiophen-2-ylnethyll-2,3,4,5
-tetrahydro- 1H benzo[ d] azepi n- 7-yl oxyl -acetic acid Cpd 32 was
prepared according to the sanme procedure as for cpd 31. Cpd 32 was
obtained (0.08g, 80% as a white solid: 1H NVR (300 VMHz, DVMSO d6)
87.74 (d, J=%ohrwbimas® H), 7.39m 3 H), 6.98 {d, J= 2. Bchivsodioeitd
2007/ 121432PCT/ US2007/ 066772 137 H), 6. 9:|”§d, J=8.1 Hz, 1 H), 6.57
(s, 1 H, 6.49 (d,8.1 Hz, 1 H), 4.02 (s, H, 3.82 (s, 2 H, 2.77
(m 4H, 2260 (m 4 H; MFS) ink: 478 (M-H+). Example GG The title
conpound was nade according to Scheme GG Schene GG GA#, 54% 0 Ci

It
MeQ Na(OAc);BH, HoAe  MeO o, [ )y
NH - N \

Yie ~ Zt, 80%
HBr (48%) .
HOAc, 80 °C HO. o = Fg
< X A i/
KoCO;5 (ag) work-up N \ /
22, 56%
Q 0
8 L
s~ M o o PNCF
NeH, THF, 20°C N \
3, 50%

NaOH

- Q
THF-MeOH )k/o - o CFs
" : NTR

Cpd 26, 100%

MeO /\C-)?/_@'Cﬁ
N
Z1

8-Methoxy-1-methyl-3-]5-(4-trifluoromethyl-phenyl)-furan-2-yimethyl}-
2,3,4,5-tetrahydro-1H-benzo|djazepine

A mixture of cpd Y1e (89- mg, 0.466 mmol}, cpd 11 (112 myg,-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 wese dried
(NazS0,) and concentrated. The residue was purified by column
chromatography to give cpd Z1 (153 mg, 79%): 'H NMR (300 MHz, CDClz) 8
7.72(d, J=8.1 Hz, 2 H), 7.60 (d, /=85 Hz,2 H), 6.98 (d, /=81 Hz, 1 H),
6.72{d, J=2.5 Hz, 1 H), 6.68{d, J= 3.3 Hz, 1 H), 662+{dd, J= 8.2, 2.6 Hz,



Cpd 33, 70% 138 G

345- (2, 4-Di chl or o- phenyl ) -furan-2-yl net hyl] - 7- net hoxy-2, 3,4, 5
-tetrahydro-11-1- benzordJazepi ne To a m xture of cpd 132b
(0.17g, 0.96 mmol ), 5-(2, 4-dichlorophenyl)- furan-2- carbaldehyde
(0.209, 0.83 nnDL&% CH2dl 2 (15 nlL) and HOAc (0.05 ni, O0.87 %

r oom t enper af{f} 'W&¥**added Na( 0Ac)38H (0.30 g, 1.37 m‘FﬁTﬂjszoﬁfﬂfGé t he
m xture was stirred overnight it was badi$ied with aqueous NaHCO3 and
extracted with CH2C12. The organic extracts were dried (My304) and
concentra-ted. The crude product was purified by colum

chr omat ography to gi ve cpd 0& (0.299, 88%: 1H NMR (300 MHz, CDCl 3)
87.69 (d, J= 8 7.35 (d, J= 2.1 Hz), 7.19n (m 1H), 6.97

(d, J= 3. 4 Hz, 9 ) 6(d
35,4t wb”%zs? Jlﬁ?ﬁz: b3 7 S SR g e L8

4H); M5 (ES) finz 4 HA G240 4084 (nME-H+))135@:BI 72Hz 3H); MS (ES) m/z: 416

345- (2, 4- Di chl @rﬁ wphenyl) -furan-2-yl nethyli-2,3,4,5-tetrahydro
-1H-benzo[dja H?ol A m xture of 062(0 28 g, 0.70 mmol),
48% HBr (0. 80 n1_ 7.07 mol ) and n-Bu4NBr (30 ng, 0.09 mmol) in HOAc
(0.8 m) was heated at 100C under, N2 for 18 h. After cooled to room
tenperature, the reaction gd.XtA WaS tr%ate M-t0F; aqueous K2CO3 till
. ect gg—y@shedl With water and dried to
give cpd GG3 (0.27 g, 100% ' /g id: 1H NWR (300 MHz,
DMS0-56) 5 9.30' (s, 1H), 7.91 (d, J=28.-6 Hz, 1 H), 7.77 (d,2.1 Hz, 1

|'|)1 7.60 (dd, J= 8.1, %—ﬂelﬂﬁzs [SQAthorozzetr%D;(hﬁhyl)-ﬂnanQy&aiﬁﬁ} 1 E') 6. 97(d
J=8.1 H, 1 H) 6.88(d, J=2.843tetbydo-HtenBldpldpr;7-ad = 2.3 Hz, 1H),

§ i v (B9 m AT dadho festatldopdtin.faid v 34 (m
, PCT/ US2007/ 064B74,2 mil@9wvas stirred at 80 °C for 17 h. Upon cooling, the mixture was
diluted with EtOAc and basified with saturated aqueous KaCOj till pH 9. It
was then extracted with EtOAc¢. The organic extracts were dried (NazS04)
and concentrated to provide cpd Z2 (137 mg, 100%) as brown oil: "H NMR
(300 MHz, CDClz) 8 7.71 {d, J=8.2 Hz, 2 H), 7.88 (d, J= 8.3 Hz, 2 H}, 6.90
(d, J=8.0 Hz, 1 H), 6.68 (d, J= 3.3 Hz, 1 H), 6:65 {d, J=2.5 Hz, 1 H), 653 -
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").

)ok/
) “CF3
Et0 0O

{5-Methyl-3-[5-(4-trifluoromethyl-phenyf)furan-2-yimethyl}-2,3,4,5-4etrahydro-
1 H-benzo[dlazepin-7-yloxy}-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 {0.045 mL,
0.403 mmol). After it was stirred at room temperature for 4 h, it was
quenched with aqueous NH4CI and extracted with £i50. The organic extracts
were dried, concentrated and the residue was purified by-column
chromatography to provide cpd Z3 65 mg, 50%): 'H NMR (300 MHz, CDCl,)




od a A

{3-15-(2, 4-Di chl oro- phenyl yfuran-2-yl nmethyl]-2,3,4,5-tetrahydro -1
H benzol c4azepi n- 7-yl oxyl -acetic acid ethyl ester Cpd Q04 was
prepared according to the same procedure as for cpd X4. Cpd GHA was
obtained (65 ng, 54% as pale oil: 1H NWR 4300 MHz, CDCl 3) 67.69 (d,
J. 8.6 Hz, 1W920072838 (d, 1=2.1 Hz, 1 H), 724 (m 1H) PCHUSPOI(086772] .
=3.4 Hz, 1 H, 6.91 (d, J= 8.2 Hz, 1 H)je®.65 (d, J. 5.01 Hz), 6.57
(dd, J. 8.2, 2.70 Hz, 1 H, 6.29 (d, J. 3.3 Hz, 1H), 4.50 (s, 2H),
4,190, J. 7.1 Hz, 2H), 3.77 (s, 2 H, 2.85 (m 4 H, 2.68 (m 4 H);
M5 (ES) mt 474, 476 (M1-H+). 0 HOA.,,0 O cpd 33 .
(3-(5-(2, 4-Di chi oro- pheny1l) 4ur an- 2- yI rrethyl) 2,3,4,5- tetrahydro

-1H-b dj 7-yl oxyl ti f
(50 5. 0. 10 HeA 4-AA N AR, {50 oy & Her 2k BRI SR Hchicous

NaCH (? 3? (T—j[H Q':('j P dTUD|2)6T ﬂé\fﬂﬁ)r s8Bid,Jgater. fﬂ),,fs,sﬂ—hsemdc& Uee vas
concentrate (6] r ere e ol Vv

acidified wtR&7R2HeE 1H, %3%%1 @&?ﬁé”@& %t ( 27\ Cllfrpr gtcl't')o gi ve
-cpd 33 (32 rrme?@%m QHBNI‘SRS((EQG HyHz38 DABOB HE T 383d (bd;mr& 9 Hz, 1

56 1, 10, e e e b iy BBy ) 1 e

(s, 2 H), 3320 2H), 2.80 (m 8 H; M (ES) rn/z: 446 448(M+H*).
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' Cpd 26
{5-Methyl-3-{5- (4~tnﬁuoromethyl-phenyl) -furan-2-yimethyl]-2,3,4,5- tetrahydro 1!—!—benzo{aﬂazep|n
-7-yloxy}-acetic acid .

To a solution of cpd Z3 (60 mg, 0.123 mmol) in THF (0.5 mL) and
MeOH (0.5 ml.) §vas added NaOH (2N, 0.12 mL). Thé mixture was stirred at
room temperature for 2 h and then acidified with agqueous tartaric acid to pH
3-4. The mixture was extracted with EtOAc and the organic extracts were
concentrated after drying over Na;SQ, to give cpd 26 {60 mg, 100%) as a
white powder: "H NMR (300 MHz, CDCl) 8 7.61 - 7.71{m, 4 H), 6.914d, J=
8.2 Hz, 1 H), .75 (s, 3 H), 6.66 - 6.69 (dd, J=2.3, 8.2 Hz, 1 H), 4.621s, 2
H), 4.27 - 4.44 (m, 2 H), 3.32— 3.58 (m, 4 H), 260 —2.76 {m, 3 H), 1.32{d, J
= 6.9 Hz, 3 H); MS (ES) m/z: 460 (M+H").

Example AA
O

Ho’u\’ O\CCNWCFa

Compound 27: (3-{1-[5-(4-Triflucromethyl-phenyi)-thiophen-2-yll-ethyl}-2,3,4 5-tetrahydro-
1H-benzo[dlazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme AA.



0O HO11l..,0

Conmpound 34:

{3-[5-(4-Trifluoronmethoxy-phenyl)-furan-2-yl nethya-2, 3, 4, 6-tetrahydro

- 1H benzo|[ cl azepi n- 7-yl oxyl

according to
7- Met hoxy- 3-
tr ahydro-11-

-acetic acid The title conpound was nade

Schenme HH. 00E3 HH2
544tr|fluororrethoxy phenyO-furan-2-yl nmet hyll 5-te
OYEHIENR aupi ne WO 2007/ 121432 , PCT/ u526'6¥¥ ‘fi”141

121

Scheme AA
P - G2b

Dioxane, 100 °C
B(OH)2 AAl, B4%

OO

AAZ, 37% HBr, HOAc
Bu,NEr, 100 °C

o
0
/\o)J\/Bf
NaH, THF m W

) Br s EiyN, TiCly
FacO  PA(PPhy), NaCO3 (2N) FC Y necheMgboe
NWFS

AA3, 75%

AA4, 84%
1) NaOH (2N) Q
THF, MeOH Hdk/o\@i)u s -
—_—————— . 3
2) 1N HC! L/
‘ Crapd 27, 98%
0
s
.FaC~ A\

AA1
1 -[5-(4-Trif1uoromethyl-phenyl)—thiophen—2—y!]-ethahone

Cpd AAT was prepared foliowing a similar procedure as forcpd X1.

Cpd AAT was obtained (3.84 g, 84%) as a pale yellow solid:

GGW

7-Methoxy-3-{1-[5-(4-trifluoromethyl- phenyl)-thlophen-2-y!] ethyi}-2,3 45—tetrahydro-1 H-
benzoldlazepine

To a mixture of cpd-G2b1{582 mg, 3.288 mmol), cpd AAT {888 mg,



Cpd HH2 was prepared according to the sane procedure as for cpd GX.
Cpd HH2 was obtained (0.309, 90% as a yellow solid: '"H NWVR (300 Mz,
cbcl3) 7.57 (d, J=8.8 Hz, 2 H, 7.13 (d, J=8.2 Hz, 2 H), 6.91 (d,
J =82Hz, 1H, 656 (m 2H, 6.49 (d, J=3.39 Hz, 1 H), 3.72 (s,
2 H, 3.69 (s, 3H, 2.83 (m 4H), 2.66(m 4 H; M5 (ES) mz: 418

(MrH+) . HH3 wo 2007121432 . PCT/US2007/066772 .
315- (4-Trifluoromet hoxy-phenyl) - furan-2-jybnet hyl] - 2, 3, 4, 5-tetrahydro
- 1H benzo[ c6azepi n- 7- ol A m xture of cpd HH2 (0.289, 0.70

mol ), . 48% HBr (0.80 nL, 7.07 mmol), n-Bu4NBr (30 ng, 0.09 mmol) and
HOAc (0.8 nmL) was heated at 100 C under N2 for 18 h. After cooled to
roomtenperature, the reaction mxture was treated with aqueous K2CO3
till pH 10 and extracted with EtOAc. The organic | ayer was dried

(MyS™) and c@radmhmal} edd diohlprosthanke{30mil) Mid8 afdedietylampey1.88 Mk, br own

solid: 1H NWR - 56) 7 T8y a(fh =8, 2 Hz,
2 H), 7.39 (d,g('%%%%'}%gﬁ’z’é, i'gi“k(oﬁ,g ‘%&5@"%‘,@&?&"%@%@8’5"%3,&33'2'75'%&, 1
H, 6.50 (s, 1 regulting naixtulenwasxstipipd atrogm igrgperatupgfor 16 rd galytion o) | 2. 53
(m 4 H; M (EBH8N: Mo blM2 mL) was
{345-(4-Trifl uor ongﬁlﬁgioqﬁg'hﬁnyl rin19ur an?_z-yl fr]rqé' Vf\lzsl qufd????}s%r%]get rahydr o
- 11- 1- benzo[ dMEESRNINUPLATERONELREN; theqedrevps Neabpsdied with 2N cpy  Hig
was plr)epar eg WSS ﬁlrﬁm@drgaeteﬁhﬂll'lﬁm A .gh@@@ﬂbl!‘ci%xﬁﬁ:ﬁéﬂére@ﬁgd %Q%M—IchdCBCHZIAfB)
was obt al ne as || t I..O Ool,l : -
67.57 (d, J= Pch'ﬁ??*eéglﬁé res?"?“i%“.g’(‘%?‘m 84 By oty @Oﬂfw&%@m% J =
8.H§%, 3.3 H%a EptHhA264872m¢,r84%) abl)a,re&i:l(iégﬁskﬁrm;‘HNMH{SBOWZ(GDC&)& 3.0 Hz,
1H), 6.21 (d, _J=3.0, Hg, 4 o = 5 2 = Hz, 2
H, 3.72 (s, 295 ‘é%?'%%?)”zl ﬁg%zr’éaa'gﬁf'z%ﬁﬁaﬁ%ﬁ;%ﬁiﬁz?“&o
(MrHE) . WO. 266D/ (3214 BIRET | BDSY (d)66 BRRHL,APHY) 61864 6.6(m, 2 H), 4.15

(g, J=7.4 Hz, 1 H), 3.77 (s, 3 H), 2.89 (m, 4 H), 2.70{m, 4 H), 1.41(d, J=

6.7 Hz, 3 H); MS (ES) m/z: 432 (M+H™).

HO s
N . CF,
m \_4 ?
, AA3 ;
3-{1-[5-(4-Trifluoromethyl-phenyi)-thiophen-2-yl]-ethyl}-2,3,4,5-tetrahydro-1H-
benzo[dlazepin-7-0l

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) § 7.67 (d, J= 8.8 Hz, 2 H), 7.594d, J=8.5Hz, 2 H),7.23{d, J
=3.7 Hz, 1 H), 6.94 (d, J=7.9 Hz, 1 H), 6.84{d, J=3.56Hz, 1 H}, 6.59 -
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"). '

0
AN c
of NS CF
: > | :
AAd

(3-{1-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yl]-ethyl}-2,3,4,5-tetrahydro-1 H-
benzo[dlazepin-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,
CDCl) 8§ 7.67 (d, J=8.2Hz, 2 H), 7.591{d, J=8.3 Hz, 2 H), 7.234{d, /=36



cpd 34

{315- (4-Trifluoronet hoxy-phenyl)-furan-2-ylnethyl]-2,3,4,5-tetrahydro
-1 H benzo[ d] azepi n-7-yl oxyFacetic acid Cpd 34 was prepared .
according to the sane procedure as for cpd 33. Cpd 34 was obtai ned
(27 ng, 69% as a light brown solid: 111 NWR {300 MHz, DWMSO-56) 67.78
(d, J= 6.1 HNORUWHpI43%Z7 41 (d, ..1= 6.1 Hz, 2 H), 7.00PCHUSWE/Q@2Hz, 1
H, 6.98 (d, J = 3.0 Hz, 1 H), 6. 69 (s, 1@34) 6.59 (m 1H), 6.47 {s,
1H), 4.62 (s, 2 H, 3.84 (s, 2 H, 3.33 (m 4H) 2.68 (m 4 H); M
(ES) rn/z: 462 (M+tHt+). Example Il 0 HO I %, Conpound 35:

{ 315- (4- Chl or 0- pheny1l) - furan-2-yl.nmet hyl ] - 2, 3 4, 5-t etrahydro-

1H benzo[ Szepi n-7-yl oxy) -acetic acid The t|tIe conpound was nade
according to Schenme 1. WD 2007/ 121432PCT/ US2007/ 066772 143

7- Met hoxy- 3- 15iz( 1 HLHE.99 Gt er®ya iz (1rHin6.84 {th ot 3§ He.- DHYB 689401kt 2-8hy dr o

- 1H-benzo[ 4azeR! fy), 6.61 (dd, J=8.2, 2.6 Hz, 1 H), 4.57 (s, 2 H), 426 {q, J=T7.1 Hz, 2
H), 4.12 (q, J= 7.1 Hz, 1 H), 2.88 (m, 4 H), 2.69 (m, 4 H), 1.41 (d, J=6.7
Hz, 3 H), 1.29 (t, J= 7.2 Hz, 3 H); MS (ES) m/z: 504 (M+HY.

O

Hofl\/o\[::I:::h s F
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Cpd 27

{3-{1-[5-(4-Trifuoromethyl-phenyl)-thiophen-2-yl]-ethyl}-2,3,4 5-tetrahydro-1 H
benzoldlazepin-7-yloxy)-acetic acid

Cpd 27 was prepared according 1o a similar proceduré as for cpd ;25.
Cpd 27 was obtained (220 mg) in 100% yield: 'H NMR (300 MHz, CDCly) §
7.62 (s, 4 H), 7.26 (m, 1 H), 7.17 (6, J=3.5Hz, 1 H),6.90(, /=82Hz, 1
H), 6.72 (dd, J= 8.1, 2.4 Hz, 1 H), 6.61 (d, J=22 Hz, 1 H), 498 (m, 1 H),
4.60 (s, 2 H), 340 —2.55 (m, 8 H), 1.92 (d, J=6.9 Hz, 3H) MS(ES)m/z ‘
476 (M+HY).
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, MeOHY); For cpd 27b: .= (+} 57.7 ° (c = 1, MeOH/CHCI3). .

Example BB
)?\/ |
0
HO Q CF
@C" W, o
Cpd 28

Compound 28: {3-{1-[5-(4-Trifluoromethyi-phenyl)-furan-2-yl}-ethyi}-2,3,4.5-tetrahydro-
1H-benzo[dlazepin-7-yloxy)-acetic acid; compound with methane

The title compound was made according to Scheme BB.

Scheme BB



Cpd 112 was prepared according to the sane procedure as for cpd X2.
Cpd 112 was obtained (0.26 g, 65% as a brown oil: 1H NWR (300 MHz,
CDC13) 57.59 (d, J. 8.9 Hz, 2 H, 7.35 (d, J. 8.9 Hz, 2 H), 7.02(d,
J=9.1 H, 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 4H), 2.75 (in, 4 H; M (ES)

mz: 366, 363VENRVRI4HO Cl 113 : PCT/US2007/066772
3. 15-(4- Chl or ophenyl Pur an-2-yl net hyl1l- 2, 4, 5-tetrahydro
-1H benzo[ ez-epin-7-0l WD 2007/ 121432. PCT/ US2007/ 066772. 144 A

m xture 01 112 (0.25 g, 0.68 mmol ), 48% HBr (0.80 ni, 7.07 nmol) and
n-Buti Ner (26 -ng, 0.08 mml) in HOAc (0.8 nlL) was heated at 80C under
N2 overnight. After cooled to roomtenperature, the reaction mxture
was treated wi th aqueous K2CQO3 anrg a brown solid was coll ected and

dried (0.11 g, 46% . The aqmjeous ayer was then extracted with
CH2C12. The CH2Cl2 ,s4] utpo ms 8@@@;%,&@ pur i i ed=ky col um
chr omat ogr aphy F6- ro 04m%e /.; ‘ Fof the
product. Overall, cp 113 was obtained (0.15 g y erd:

(300 Mz, CD30D) 37.58%(d, J = 8.8 Hz, 2H),73458835‘5’90Hz,1
H, 6.90 (d, J—61Hz 1H, 657(m3H)-,631( J= 2.5 Hz, 1
H, 3.78 (s, 2 I—DHBFQ"%V (m 4 H, 2.73(m 4 H); NBO Brm z: 3541 356

(MEH+) . 114  80°C HO o . NaH, THF
(3-[ 5- (4- Chl or ophenyI)=fur -yINTet ) Chis 5° tetrahydro-1H
- benzo[ d] azepi n-7-yl oxy) - aceti c"aci d™ €t hylT ester
' - BB2, 50% _
0
0 NaOH {2N)
/ W
BB3, 68% ' '
HO
\ /
Cpd 28, 90%

BB1
7-Mathoxy-3-{1 -[5-{4-triﬂuoromethyi-phenyl}-feu;;rgz-yl]-ethyl}-2.3,4,5-tetrahydro-1 H-benzo[dlaz
To a mixture of cpd [1 (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 mmo!). After stirring at 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 aqueous
NH4C! after stirring for another 10 min and then partitioned between EtOAd
and water. The organic layers were separated, dried and-concentrated. The
crude product was purified by column chromatbgréphy {o provide cpd BB1
(646 mg, 50%) as yellow oil: 'H NMR (300 MHz, CDCls) § 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").



Cod 114 was prepared according to the sane procedure as for cpd X4.
Cpd 114 was obtained (96 ng, 53% as pale oil: 1H NVR (300 MHz,

CDCI3) 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, Jr. 8.0, 2.5 Hz, 1
H, 6.49d, J= 2.4 Hz, 1 H), 6.21 (s, 1 H), 4.50 (s, 2 H), 4.20 (q, J=
7.1 Hz), 3. 7wdmpi24bd), 2.82 (m 4 H), 2.64 (m 4 H); pMouhB)ecartz: -
440, 442 (M+Ht). 0 HO 35 ’

{ 315- (4- Chl or o- pheny1) - furan- 2-yl et hyl | 2? 3,4,5-tetrahydro-1H

- benzo[ c] azepi n-7-yl oxy) -acetic acid Cpd 35 was prepared
according to the sane procedure as forcpd 33. Cod 35 was obtained (70
ng, 95% as a light yellow solid: 1H NWR (400 MHz, DWVMSO-86) 87.74 (d,
J=8.5Hz, 2 H,J=85Hz, 2 H, . 7.06 (d, WO

2007/ 121432PCT/ US2007/ 066772 145 J= 8.2 Hz, 1 H), 7.02 (d, J= 2.8 Hz,
1 E), 6.75(s, 1 H, 6.66 (m 2 H), 4.61 (s, 2 H, 4.21 (bs, 2 H,
3.00 (m 81-1); M (ES) rn/"2NA%y 11 MW =% pl e. JJ  Conpound
36: {343-Methyl-5-(4-trifluor&nedhyil ) 2-yl met hyl ] -
2,3,4,5-tetrahyd- 1H benzo[ d]-azepi- }-acetic acid The title

corrpound was nmade accor dj nsg to Scherres JJ1 & JJ2.
3-{1-[5°(4-Trifluoromethyl-phenyl)-furan-2-yiJ-ethyl}-2,3,4,5-
tetrahydro-1 H-benzo[ojazepin-7-ol

Cpd BB2 was prepared according to a similar procedure as for cpd
Z2. Cpd BB2 was obtained (157 mg) in 54% yield: 'H NMR (300 MHz,
CDCls) 57.68 (d, J= 8.4 Hz, 2 H), 7.58 (d, J=8.4 Hz, 2 H), 6.91{d, J=7.9
Hz, 1 H), 6.66 (d, J= 3.3 Hz, 1 H), 6.51-6.57 (m, 2H), 6.23{d, J=3.2 Hz, 1
H), 4.01-4.09 (m, 1 H), 2.78-2.86 (m, 6 H), 2.57 - 268 {m, 2 H), 150 (d, J =
6.9 Hz, 3 H); MS (ES) m/z: 402 (M+H").

O -
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/\QJJ\/ \Q:DNWCFS

BB3
(3-{1 -[&- {4—Tnﬂuoromelhyl phenyl)-furan-2-yi}-ethyl}-2,3,4,5-tetrahydro-
1H-benzo[djazepin-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, CDCl) 8 7.68 {d, J = 8.3 Hz, 2 H), 7.59(d, J= 8.8 Hz, 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), 4.21-4.28 (q, J=7.2Hz, 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 - 1.284m, 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: CHsCN. 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). '



&bJJla, 62% JJ1b, 100%J1lc, 100% HO JJla

7- Hydroxy-1, 2, 4, 5-t et rahydr o- benzo[ r Mazepi ne- 3- car boxylic acid
tert-butyl ester A mxture of &b (0.26 g, 1.47 mol ), 48% i Br
(1.7 m., 15 mml) and n-Bu4NBr (50 ng, 0,16 mmol) in HUM (1.7 nL) was
heated at 100 C under N2 overnight. After cooled to roomtenperature,
t he reacti on W32 32vas treated with solid NaOH t o pRCYUIMTNTGE he
resulting m xture was added 146 H20 (5 k), iso-propanol (5 nli),
foll owed by di-t-butyl dicarbonate (0:6 g, 2.8 mmol ). The m xture was
stirred at roomtenperature overnight and then extracted w th EtOAc.
The organic extracts were concentrated and the residue purified by
col umm chr omat o-grarrphy to give Cpd JJla as a white solid (0.20 g,

529 : 1H-NWR (300 MHz, CDCI3 66 90 (d, J= 6.0 Hz, 1 H), 6.54 (m 2
H, 4.52 (bs, 1°H), 3.46 (m 2.75,(m 4 H: M (ES) mz: 286
(MirNa) @G%
. 1 4
Cpd 28

' (3-{1-[5-{4 Tnﬂuoromethyl phenyl)-furan-2-yl]-ethyi}-2,3,4 S—tetrahydro-‘lH benzo{ajazap:m? yi
axy)-acetic acid; compound wnh methane

Cpd 28 was prepared according to a similar procedure as for cpd 26.
Cpd 28 was obtained (30 mg) in quantitative yield: 'H NMR {300 MHz,
DMSO) § 7.82(d, J=8.3 Hz, 2 H), 7.74 (d, J = 8.5 Hz, 2 H), 7.06(d, J=33
Hz, 1 H), 6.96 (d, J= 8.2 Hz, 1 H), 6.65 (d, J=2.6 Hz, 1 H), 8.55-6.57 {m, 1
H), 6.41 (d, J= 3.3 Hz, 1H), 4.56 (s, 2 H), 407 (m, 1 H), 2.69 - 2.79{(m, 8 H),
1,41 (d, J= 7.0 Hz, 3 H); MS (ES) m/z: 480 (M+H*). Cpd 28a: 0,= (+) 19.2°
(c = 0.4, MeOH); Cpd 28b: a = (-) 25.4 ° (c = 0.4, MeOH).

Example CC

OGO

Compound 29: (3-{1-[2-{4-Trifluoromethyl-phenyl)-thiazol-5-yl}-ethyi}-2,3,4,5-tetrahydro-
1H-benzo[dazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme CC.



J..11 b 7-Ethoxycarbonyl net hoxy- 1, 24, 5-t et r ahydr o- benzoMazepi ne- 3-¢c
arboxylic acid tert-butyl ester Cpd JJ1b was prepared accordi ng
to the sanme procedure as for cpd EE4. Cpd JJ1b was obtained (0.26 g,
100% as pale oil: 1H NWMR (300 MHz, CDClI3) 66.95 (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, WOI§71243219 (q, J=7.1 Hz, 2 H), 3.47 (m ZRCHYS200/096872( i,
4 H, 1.23(t, J=7.1 Hz, 3 H; M5 (ES) gy 372 -(MrNa). O EtOA, c
JJ1c

[3-(2,2,2-Trifluoro-acetyl)-2,3,4,5-tetrahydro-1H benzoMazepi n- 7-yl ox
yl -acetic acid ethyl ester trifluoroacetate A m xture of cpd
JJ1 b-(0.26 g, 0.76 mmol) and TFA (1.0 m, 1.3 mml) in CH2C12(1 nl)
was stirred at roomtenperature under N2 for 1 h. The reaction

m xture was concentrated and the r SSUPPESY resi due was washed with

Et 20, concentrated to givegcpd JJ1c (0. 17 g 100% crude y%el_ ). 1H
NVR (300 MHz, CDCl3) s9 m 6: u H) ,
5.56 (bs, 1 H)Fo4{6L, J2 %01 i‘s..Lg%jm H)N 3.%4{m 4
H, 1.19 (m 3H); W5 ( Mhigkge2 50 (I\/g(w,)z., | 14%0CF Sch@ngg%lz :
Pd(PPh3) 4, D oxane X1

HBr (48%)

TCL., DCM Et,N HOAg, 100 °C
NaCNBH;, MeOH )—@—CFa
©C3, 27%
/\O’H\,Br
m NaH, THF
>—@*C
CC4, 95%
2N NaOH;
m Jt Tartaric acid
CCS, 66%
HO
Y@ " s
<)o
N
© Opd29,95%

SC@“(\:T(OH

1-[2-(4-Triffuoromethyl-phenyl)-thiazol-5-yl]-ethano]

To a solution of cpd X1 {445 mg, 1.73 mmal) 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 NH4Cl and extracted with
EtOAc. The organic extracts were dried and concentrated. The tesidue was
purified by column chromatography to give ¢pd CC14{307 mg) in-65%yield:
"H NMR (300 MHz, CDCl3) § 8.04d, J= 8.1 Hz, 2 H), 7.164s, 1 H), 7.701d,
J=8.2 Hz, 2H), 5.20-5.27 (q, /=6.3 Hz, 1 H), 1.67 (d, J= 6.4 Hz, 3 H); MS
(ES) m/z: 274 (M+H").



aq. Na2CO3, 100C Br 0 CO2CH3H3CO2C JJ2, 70%

3-Met hyl -5-(4-trifluoronethyl-phenyl)-furan-2-carboxylic acid nethyl
ester Cpd JJ2 was prepared using a simlar procedure as for cpd
Ga. Cpd JJ2 was obtained (1.17 g, 70% as a white solid: 1H NM I
(300 MHz, CDCI3) 87.78 (d, J. 8.2 Hz, 2 H, 7.58 J=8.2 Hz, 2 H,
6.65,(s, 1 HwO0B078@1482, 3 H), 2.34 (s, 3 hi); M (ES) WCIIUSMBEGGQNHH)
148 HO CF3 JJ3 128

[ 3- Met hyl -5-(4-trifluoronethyl-phenyl)uran-2-01-net hanol To a
solution of cpd JJ2 (1.179, 4.11 mmol) in THE (25 nL) at OC under N2
was added L1AIH4 (1.0 M 2.7 mL). After stirring for 1 h,  the mxture
was quenched wi th aqueous NH4C sol ution and then extracted with

Et 0OAc. The organi c phase was dri ed (MySO4) and concentrated to

provi de cpd JJ3 (0.95 g, 91% as tes olid: 1H NVR (300 MHz,
CDCI3) 8 7.65 (d, J= 8.3 Hz, 0—83Hz 2 H, 6.54(5,

1 H, 458 (s, 2 H, 2 04(s, 3H) rn/z 239(MO—|).
1-{2-(4-Triflucromethyl- phenyi )-thiazol-5-yl]-ethanone
A mixture of cpd CC1 (302 mg, 1.106 mmol), MnO2 {1.92 g, 22.12
mmol) in dichioromethane (20 mL) was stirred at room temperature for 7 h. It
was filtered through celite and concentrated to give cpd CC2295 mg, 99%)
as a white sofid: 'H NMR (300 MHz, CDClg) 5§ 8.38 (s, 1 H), 8.12 (d,'J = 8.2
Hz, 2 H), 7.74 (d, J = 8.2 Hz, 2H), 2.64 (s, 3 H); MS {ES) m/z: 272 (M+H").

,omN)\[s
\ h?—@wF
. CC3

7-Methoxy-3-{1-[2-(4-trifluctomethyl-phenyl)-thiazol-5-yi}-ethyl}-2,3 4,5-tetrahydro-1H-benzo{ d]
azepine

Cpd CC3 was prepared according to a similar procedure as forcpd -
AA2. Cpd CC3 was obtained (130 mg, 27%) as yellow slurry: 'H NMR (300
MHz, CDCl3) 3 8.03 (d, J=8.2 Hz, 2 H), 7.68{d, J= 8.2 Hz, 2 H), 761 (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 (5, 3 H),
2.85-2.90 (m, 4 H), 2.70-2.76 (m, 4 H), 1.444d, J= 6.7 Hz, 3H); MS {ES)
miz: 433 (M+H").

Hom J\[S
N
S Wats
C

3-[1-[2-{4-Trifluoromethyl-phenyl)-thiazol-5-yi]-ethyl}-2,3,4,5-tetrahydr
o-14-benroldlazepin-7-ol

Cpd CC4 was prepared according to a similar progedure aé forcpd
Y2b. Cpd CC4 was obtained (38 mg) in 95% yield: 'H NMR {300 MHz,
CDCl;) § 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=7.9 Hz, 1 H), 6.55 - 659 (m, 2 H), 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-H").



01-1C CF3 JJ3

3-Met hyl -5-(4-trifluoronethyl-phenyft-furan-2-carbal dehyde A

m xture of cpd JJ3 (0.139, 0.51 mmol) and Wvnh02 (0.879, 10.0 nmmol) in
CH2A 2 (16 nmL) was stirred at roomtenperature overnight. M02 was
removed by filtering the m xture through Collie. The filtrate was
concent r at ed Y¥HOHEHPY i ed by col um chronmat ogr aphy t o PTA/REREP772] 4
<0.119, 85% as a white solid. 1H NVR (339 MHz, CDCI3) 6 9.76-(s, 1
H, 7.82-(d, J =8.2 H, 2 H, 7.62 (d, J=8.2 Hz, 2 H, 6.72 (s, 1
H, 2.38 <s, 3 H. 0E.1"0 JJ5 ‘ _

(343- Met hy1-5-(4-trifluoromethyl -phenyl)-furan-2-ylnethyll-2,3,45-tet
rahydro- 1H - benzo[ d) azepi n- 7-yl oxy) -acetic acid ethyl .ester Cpd
JJ5 was prepared according_to the sane procedure as for cpd X2. Cpd
JJ5 was obtai ned (40 nyg, 9 VR, (300 MHz, CDC13)
67.71 (d, J=8.2 Hz, 2 H), 61 J %zri, CFa7.00 (d, J.=
8.2 149 Hz), 6.71 (d, J= 2.6 Hz, F J=8.2, 2.7 Hz, 1
H, 6.60 (s, 1 H, 4.59 (s, 2 H, 4 27 Pﬁs J- 7 1 Hz, 2 H) 3.80 (bs,
2 H, 2.94 (m @iilda-T@iuafdneyphedyhif)iazol-2-yIR:9§iB2,34.5 tetfhhyatw(-lbgnquaiazebin-]f- Hz, 3
H); VB (ES) mz: 488 (|V|+H+) Q Yioxy)-acetic acid ethyi ester

Cpd CC5 was prepared according to a similar procedure as for cpd
Y2¢. Cpd CC5 was obtained (23 mg) in 70% yield: 'H NMR {300 MHz,
CDCl3} 6 8.03(d, J=8.2Hz, 2 H), 768 {d, J=8.2 Hz, 2 H), 7.61 {5, 1 H),
7.00(d, J=8.1 Hz, 1 H), 6.89 (d, J= 2.5 Hz, 1 H), 6:80 - 6.64{dd, J=2.6,
8.2 Hz, 1 H), 4.57 (s, 2 H), 4.11 - 4.30 {m, 3 H), 2.86 {(m, 4 H), 2:69 (m, 4 H),
1.44 (d, J= 6.6 Hz, 3H), 1.23 - 1.31 (m, 3 H); MS (ES)} m/z: 505 (M+H*).

HOm/~0 _
S

0 m“'/j\ﬁg*@’%
Cpd 29 '

(3-{1-{2-(4-Trifluoromethyl-pheny!)-thiazol-5-yi]-ethyl}-2,3,4,5-tetrahydro-1 H-benzo{djazepin-7- '
yioxy}-acetic acid

Cpd 29 was prepared according to a similar procedure as for cpd 27.
Cpd 29 was obtained (18 mg, 95%) as a white solid: 'H NMR {300 MHz,
CDCly) 68.03(d, J=8.2Hz, 2H),7.75 (s, 1 H), 768 (d, J=82 Hz, 2 H),
6.90 {d, J=8.1 Hz, 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

0
oo o
m'\' W CFy

Compound 30: {3-{1-{5-(4-Trifluocromethyl-phenyl)-thiophen-2-yl}-propyl}-2,3,4,5-tetrahydro-
1 H-benzo{djazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme DD.
Scheme DD



HO cpd 36
{3-13- Met hy1-5-(4-trifluoronethyl

- phenyl) -furan-2-ylnethylj-2,3,4,5-t
etrahyd- 1 H -benzo[dl azepi n-7-yl oxy}-acetic acid

Cpd 36 was

prepared according to the sanme procedure as for cpd 31. Cpd 36 was

obt ai ned (25 ng,

68% as a light brown solid:

1H NMR (300 Mz,

DVSO- 86) 87. & fooby121k32 8.2 Hz, 2 H), 7.75 (d, ../= 8.2 pdrwsBordser727. 00
(m 1H), 6.69 (d, J= 2.5 Hz, 1 H),6.60,46d, J= 8.2, 2.6 Hz, 1 H),
4.58 (s, 2 H), 3.75 (s, 2 H. 2.82 (m ™% 2.64 (m 4 H, 2.05 (s,

3 H; M5 (ES) mz:
1- (345-(4-Trifl uoronethyl -
2, 3,4,

add T

KK

O
' S
FSCW H

460 (M+H). Exanpl e KK

DCE, (Et0)3CH

CF3 Conpound 37:

phenyl) -t hi ophen-2-yl nmet hylj -
5-1 et rahydr o- 1H benzol dj azepi n- 7- yl oxy} - cycl opr opanecar boxyl i c
he title conpound was nade according to Schene KK

150 Schene

EtMgBr it \OC /&}_O‘
L7\ /%
Gt DD1, 10%
el
HBr, HOAc  HO EtO’u\/Br
1oo°c \E:C N~ :( >_< >_ NaH, THF

bD2z, 55%

EtO’lk.,O 2 N NaCH
10@); %«}

DD3, 73%

Q
HO"U\/O s
N ‘
m %‘ /)‘( >‘*°"3

Cpd 30, 90%

HO : '
S
\E:CN/%]—@'C’%
DD2

3-[1 —[5-(4—Triﬂudromelhyl-phenyl)-thiophen-z-ﬁl]-propyl}-z,3,4,5-tetrahydro-1 H-benzoldlazepin-7
-ol

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, CDCl,) § 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 {t, J = 7.2 Hz, 3 H); MS{ES) m/z: 432 (M+H"),



KK1, 32 %0 t-EluOK THE KK4, 56%

3-{3-(5-(4-Trifluoromnethyl -phenyl)-thi ophen-2-ylnmethyl]-2,3,4,5-tetra
hydro -1H benzo[ d] azepi n-7-yl oxy) - di hydr o- f ur an- 2- one A m xture
of 3-brono-di hydro-furan-2-one (0.62 nL., 6.45 muol), cpd &d (1,0 g,

2.48 mmol ) ag&n@?g]@ﬁgl um carbonate (1.49 g, 9.33 mol )PFJ‘é’ﬁEZ%?W&Gm

but an- one (2 heated at reflux for S h. After
sol vents, the residue was partitioned bdBkeen H20 and Et0Ac and the

aqueous'layer was 151

. _
Er0-N-0 e
O\/DN L/ CFs

DD3

(3—{1 -{5 (4 ~Trifluoromethyl- phenyl) <thiophen-2-yl]-propyl}-2,3,4,5-tetrahydro-1 H-benzc[djazepin
7-yloxy)-acetic acld ethyl ester

Cpd DD3 was prepared following the _same procedure as for cpd Z3.
Cpd DD3 was obtained (50 mg) in 73% yield: 'H NMR (300 MHz, CDCls) 5
7.56 - 7.64 (m, 4 H), 7.21 (d, J= 3.6 Hz, 1 H), 6.96 (d, J=8.2 Hz, 1 H), 6.80
(d, J=23.8Hz, 1 H),6.66(d, /= 2.5Hz, 1 H), 6.56 - 6.60 dd, J= 2.6, 8.2 Hz,
1 H), 4.55 (s, 2 H), 4.21-4.28 (q, J= 7.1 Hz, 2 H), 3.83 (m, 1 H), 258 - 2.87
(m, 8 H), 1.81-2.11 (m, 2 H), 1.23 - 1.30 (q, J=7.0 Hz, 3H), 1.01 (t, J=7.3
Hz, 3 H); MS (ES) m/z: 518 (M+H*).

e . .
Ho- N0 s
\GCN L/ CFa
Cpd 30
(3-{1-[5-(4-Triflucromethyl-phenyl)-thiophen-2-yl]-propyl}-2,3,4,5-tetrahydro-
1H-benzoldazepin-
7-yloxy)-acsetic acid
Cpd 30 was prepared accordmg 1o the same procedure as forcpd 26.
Cpd 30 was obtained (17 mg) in 45% vield: *H NMR {300 MHz, CDCl;) &
7.52-7.62 {m, 5H), 7.12-7.16 {m, 1 H), 6,91 -6.97 (m, 1 H), 6.674{d, /=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= 68Hz,3H) MS

(ES) m/z: 490 (M+H™).
Example EE
2
Q. .
HO mw s
N J

Compound 31: {3-56-(2,4-Dichloro-phenyl)-thiophen-2-yimethyl]-2,3,4,5-tetrahydro-
1H-benzo[djazepin-7-yloxy}-acetic acid

Cl

Cl



extracted with Et OAc. The conbi ned organic | ayers were dried (MgSH)
and purified by colum chromat o-graphy to give cpc' KK1 (0.39 g, 32%
as a brown oil. 0.45 g of cpd &d was recovered. 1H NWR -(300 IHz,
CDCl3) 8 7.70 (d, J=8.4 Hz, 2 H), 7.62 (d, J=8.4 Hz, 2 H), 7.27 (m
2 H, 7034d, ../=8.0Hz, 1 H, 6.92 (m 1 H, 6.79 (m 21-1), 4.92
(t, J=7.8 Hzwdlaobfiz14z 53(m 1 H), 4.37 (m 1 H), 3.89pcewsBordperr2. 92
(m 4H, 272 (m 4H, 2266 (m 1 H, 1%246' (m 1 H; M5 (ES) mz:
404 (W . 0 OH : : ‘

4- Hydr oxy-2-{3-[5-(4-trifluoronethyl-phenyl)-thi ophen-2-ylnethyl]-2,3
, 4,5 -tetrahydro- 1H benzoj cl azepi n-7-yl oxy}-butyric acid nethyl ester
To a solution of cpd KK1 (0.35 g, 0.72 mmmol) in MeOH g.2 nlL) at room
tenperature was added NaOMe (0.5 Min MeOH, 1.44 niL, 7.2 mol). The
resul ting m xture Vistitetdompeuhdavas mada dceapiagde GelerfeoEE30 min and
quenched with aqueous NFLICI. The nmixture was extracted with' EtOAc.
The organi-c extracts were dried (My304) and concentrated. The-crude
product was purified by colum chrondichgmedt to gi ve cpd KK2 (0.25
g, 66% aSOI| 1H NVR (300 MHzy.z60ak3) 5 7.60 (d, J=8.3 & H),
7.53(d J = 8.3 HF cl 7 16 {10hc, GHZC13. 67 6.%0 \ .1=8.2

6 83 —J=2_ G Hz, ‘ = 8.2,
Hz, 3;%77“ wd \64 (8, 3 H),

7 1H, 379
82(m4 ,263(5514 ,21§2m1H)(m%375%m1H) VS (ES)
z: 520 (M+HY) KK3

4- Met hanesul fony‘fﬂd‘i‘%’ 0 3- d-trifll th%ﬁﬁ%,ﬁméﬁgx) t hi ophen- 2-yl m
ethyl] -2,3,4,5: yd H- pi N—=yloxys-- butyric acid
met hyl ester To a st on o £pd} KK2 -(023 g, 0.44 mol),

rnet hanesul fonyl chloride (38 LI, 0.49 rrrml) in CH2Cl 2 (13 nl) at
roomtenperature was 152 added %@31‘?’(68 jsL, 0.49 mmol) and-the
resulting m xture stirred for 1 h. Lt evas partitioned between H20

and G202 and LAROAGUEDISSYAYRY w Kt flact ed™ CH2d 2. The
conmbi ned organic | ayers hepe I e CMOSeA) and concentrat ed. The

crude product was purified by colu
EE4, 75%

31,93%

EE2 \ /4
3-{5-(2,4-Dichloro-phenyl)-thiophen-2-yimethyl}-7-methoxy
—2.3,4,5—tetrahydro-1 H-benzo{dlazepine

To a mixture of cpd'GZb (0.15 g, 0.85 mmol}, S{diéhlorophenyl)-thio-
phene-2-carbaldehyde (0.20 g, 0.78 mmol}, CH2Clz (15 mL) and HQAC {005
mL, 0.87 mmol) at room temperature was added Na{OAc);BH (0.26g,1.17
mmol). The mixture was stirred for 2 days and additional Na{OAc):BH{0.13
g, 0.59 mmol) was added. After the mixture was continued stiring overnight,
it was basified with agueous NaHCQs and exiracted with CHxClp. The
organic extracts were dried (MgSQ,) and concentrated. The crude product

al\JNEIE

was purified by column chromatography to give cpd EE240.25 g, 78%): 'H



chromat ography to give cpd 10K3 (0.189, 69% as pale oil: 1H NWR (300
MHz, CDCl3) 87.60 (d, J= 8.3 Hz, 2 H), 7.53 (d, J=8.3 Hz, 2 H),
7.17(m 2 H), 6.90 (d, J=8.2 Hz, 1 H, 6.83 (m 1 H), 6.61 (s, J=2.6
Hz, H), 6.52 (dd, J=8.2, 2.7 Hz, 1 H), 4.77(t, J=6.2 Hz, 1 H), 3.79
(m 4H, 3.69-(s, 3 H, 2.82(m 4 H, 2.63(m 4 H, 2.11 (m 1 H,
1.63(m 1 H) WOMI7(1Bd§2 rn/z: 520 (Mr1ll+). KK4 PCT/US2007/066772

1- {315-(4-Trifl uoromet hyl - phenyl yt hi opheB32-yl net hyli -2, 3, 4, 5-tetrahy
dro-1 11 -benzol dJazepi n-7-yl oxy}-cycl opropanecar boxylic acid nethyl
ester - To a solution of cpd KK3 (0.18 g, 0.30 nmol) in THF (10
mL) at OC under N2 was added r-BuOK (1 Min THF, 0.30 nL) in a

dropwi se fashion. The resulting m xture was stirred at 0 C for 1 h,

acidified vvlth 1NH il H.4 and extract The
conbi ned or gamiMR é\digz\)&@ )érr cf”tﬁg'h &?rd"%)oat?gﬁ?qgéﬁggrhe
?Egde prgg‘ft e, ﬁ”@dmﬂﬁ'z’”’%m“@wp g”?%me@pigs?ﬁ Y

a | = 8.
Hz, >0 , 7 623 73 .1 H"'ﬁ‘é& JVR‘#éB Q&W‘f 6.99 (d. J=7.8 Hz,
1H) 665(m2H) 3.89 (s, 2 H). 3.74(s, 3H) '2.91 (m 4 H), 2.73
(m 4 H, 1.61 (m 2 H, 1.32 (m 2 H; M (ES)gM z: 502 (MeHH).

| methylj-2,3,4,5-tetrah

cpd 37 HO

143-[5-(4-Trifl uoronet hyl - phe@

ydro -1H benzo[ d] azepi n-7-yl oxy} - CYgds0p angicar boxylic acid WO
2007/ 121432PCT/ USZ%Q[EI(Q%Z:KIBmeﬁényl) mlopher?-\e-?h%éihvﬂQsQfs-t&%yerK‘l (38 ny,
0.76 mmol) and 1N NaOH (4. 614tbenzbiBladdp 1) "was stirred at room
tenperature overnig. ht. The m xture was concentrated, the residue

treated with tart &REEELVES PEPHEA 8ccadingierithe saae PRI ERD IR CPaTh e
organi c |ayer Xﬁ@@pdjEEBWaé MM (BzElg, @G%)@@Tarb%\mdsohah’el MKRI (B0E vvas

ol ge. sol 4. M RR G900 1o 2hls 86 25 338 @ 230 5 B T )
7.68 (d, J= 7391kk .2 1), BIBO (R, 4R), 84 (i, hi)H),ras%ssz.aomosww)(m "2

H, 3.78 (bs, 2 H, 2275 (m 4 H), 256 (m 4H, 1.41 (m 2 H, 1.12
(m 2H) MS (ES) m z: 488(I\/HrH+) Exanpl e LL

/\OJ'\/O\QC W
\_/

EE4
{3-[5-(2,4-Dichioro-phenyl)-thiophen-2-yimethyl}-2,3,4, 5-tetrahydro
-1H-benzofdlazepin-7-yloxyl-acetic acid ethyl-ester

Cpd EE4 was prepared according to the same procedure as forcpd
X4. Cpd EE4 was obtained (0.17 g, 656%) as pale oil: 'H NMR {300 MHz,
CDCl3) 87.39 (s, 1 H), 7.38 (d, J=11 Hz, 1 H}, 7.16 (m, 2 H), .91 (d, J=
8.2 Hz, 1H),6.81(d, J= 3.6Hz, 1 H),661(d, J=2.7Hz, 1 H),6.54(dd, J=
8.2,2.7 Hz, 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, 482 {M+H").

Soo
" OC”\(S]/Q
\_/ '
' cpd 31 i
{3-[5-(2,4-Dichloro-phenyl)-thiophen-2-yIimethyl}-2,3,4,5-tatra-

hydro-1H-benzof dlazepin-7-yloxy}-acetic acid
A solution of cpd EE44{0.15 g, 0.31 mmol) in THF (2 mL) and
methano! (2 mL) was treated with 1N aqueous NaOH {060 mL, 0.60 mmol).



Conpound 38: 1-(345-(4-Trifluoronethyl-phenyl)-furan-2-ylnethyl]-
2,3,4,5-tetrahydro- 1H benzokl azepi n- 7- yl oxy}-cycl opr opanecar boxyl i c
acid The title conpound was nade according to Schenes LL1 & LL2..
Schene LL1 WD 2007/ 121432PCT/ US2007/ 066772 154 irr NBoc LL1
7- (2-0xo-tetrahydro-furan-3-yloxy)-1,2,4,5-tetrahydro
-benzo[ d] azeb’Y%’é‘-”é‘?’d’azr boxylic acid tert-butyl ester CBHTP¥A0HReZ72
prepared according to the sane procedureizgas for cpd KKL. Cpd LL1 was
obtained (0.65 g, 54% as a white solid: 'H NAAR (300 MHz, CDCl 3)
67.06 (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, 436 (m 1H, 3.5 (m 4H, 2.87 (m 4 H,.2.73 (m
1H, 2249 (m 1 H, 1.50 (s, 9 H; M5 (ES) mz: 370 (M:Na). H3C0 OH
LL2 7-(3-Hydroxy-1-nmet hoxycar bonyl - propoxy)-1, 2, 4, 5-tetrahg/d 0
- benzol d] azepiﬁ*fzﬁf stiiag 5,0\ the mikiee wasonesfiralegie fryness. The résidue

was dissoived in HxO, washed with Et,O twice and then acidified with 1N

HC. The precipitates were collected and dried to give cpd 31 {0.13 g, 93%).
'H NMR (300 MHz, DMSO-ds) § 7.73 {d, J=2.1 Hz, 1 H), 765 (d, J=8.5 -

Hz, 1 H), 7.47 (dd, J=8.3, 2.2 Hz, 1 H), 7.84(d, J=3.6 Hz, 1 H), 7.06 {d, J
= 6.5 Hz, 1 H), 7.00 (d, J=8.3 Hz, 1 H) 6.70 (d, J= 2.5 Hz, 1 H), 8.61(dd, J
~8.3,2.6 Hz, 1 H), 4.59.(s, 2 H), 3.95 (s, 2 H), 2.85 (m, 4 H), 2:68.(m, 4 H);

MS (ES) m/z: 462, 464 (M+H").

Example FE
0
’ OCF3
& \ / .
Compound 32: {3-[5-(4-Triflucromethoxy-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.



Cpd LL2 was prepared according to the sane procedure as for cpd KK2.
Cpd LL2 was obtained (0.74 g, 62% :1H NVR (300 MHz, CDCI3) 8 7.01 (d,
J=8.3 H, 1 H, 6.71 (d, J=2.5 Hz, 1 H), 6.63(dd, J=8.3, 2.5 Hz, 1
H, 4.87 (t, J. 6.1 Hz, 1 H), 3.89 (t, J=6.1 Hz, 2 H, 3.78 (s, 3
H, 3.54{m 2.85 (m 4 H), 2.21 (q, J=5.9 Hz, 2 H), 1.504s, 9
H: M -(ES)y Wﬁ%(ﬂll&ﬁ? (MtNa). 0 Ovs LL3 PCTAIS2007/066772

7- (3- Met hanesul f onyl oxy- 1- net hoxycar bonyiBs propoxy) -1, 2,4,5

-t et rahydr o- benzo[ d] azepi ne- 3-carboxylicacid tert-butyl ester

Cpd LL3 was prepared according to tthe sane procedure as for cpd 10K3.
Cpd LL3 was obtained -(0.86 g, 100% as colorless oil: 1H NVR- (300
WD 20071121432PCT/ US2007/ 066772 155 MHz, CDCI3) 8 8 7.03 (d, J 8 3
Hz, 1 H, 6.71 (d, J. 2.7 Hz, gGSF%dd J—8.3 2.7 Hz,
4.81 (m 1 H, 4. 47 (t, J.6044zsf 79 (s, 3 H ,353(;n4
H, 2.99 (s, 3 H 85 (m 4I—|)N332(08@a(m02 .50 (s, s VB
(ES) rritz: 480 Pcm HOAG, CH,Cl

7- ( 1- Met hoxycagzponyl M@fﬁbxy)—l_?4 5-t dro b nzol\/azepl ne
-3-carboxylic acid tegt,- yl ester dFﬂleAl%was pr epar ed
according to the sane procedure as for cpd KK4 Cod LL4 was obtai ned
(0.49g, 71%9 as a white solid: 1H NWR 3@@; 13) 67.05 (d, J.
8.0 Hz, 1 H), G'B'g'dPﬂfni*O Fkwx 4.53 (m- 1 H),
4.36 (q, J= 7.2%6 2 H) 286(_m_.4_H}, 2.71 (m 1 H),
2.46 (m 1 H), 150(s I|=_1974°/ : 384 (MtNa) . o

/\OJ\/O\QC \(_7/©/ NaGH

FF4, 75%

. o , OCF3
P~ T
\ 7

32, 80%

OCF
O 3
\ 4

T-Methoxy 3-[5-(4- 1r;fluoromethoxy-phenyl)—thmphen-2—ylmethyl}
-2,3,4,5-tetrahydro-1H- benzo{qﬁazeplne

Ha

Cpd FF2 was prepared according to the same procedure as for cpd
EEZ. Cpd FF2 was obtained (0.24 g, 71%) as a solid: 'H NMR {300 MHz,
CDClg) 67.51 (d, J=8.8 Hz, 2 H), 7.6 (m, 2 H), 7.05(d, J=36 Hz, 1 H),
6.92(d, J=3.6 Mz, 1 H), 6.81 (s, 1 H), 6.56 {(m, 2 H), 3.794s, 2 H), 3.70 (5, 3
H), 2.83 (m, 4 H), 2.63 {m, 4 H); MS (ES) m/z: 434 {M+H").



0 1-(2,3,4,5-Tetrahydro-1H benzo[ d] azepi n-7-yl oxy) - cycl opr opane-
carboxylic acid methyl ester A m xture of cpd LL4 (0.50 g, 1.38
nmmol) and TFA (0.5 nL) in CH2A 2 (5 nL) was stirred at.room
tenperature for 30 min. After the m xture was concen-trated, the
residue was treated with agueous NaHCO3 and extracted with Et0Ac. The
organi c | aye™Wanx871@rsed (MP904) and concentrated to dPEREEINGTI ve
cpd LL5 (0.369, 100% as a pale solid: iBBNVR- (300 MHz, CDClI3)

(d, J= 8.0 Hz,
4.36 (q, Jz--- 7.7 Hz, 2 H), 3.54 (m 4 H), 2.86 (m

(m 1H),

5 7.05

1H, 6.80 (m 2 H, 4.93 (t, J=7.8 Hz, 1 H), 4.53

41,

2.71 (m 1 H, 2.46 (m 1 H; M (ES) rn/z: 262 (MH . 156 Schene
1.12 LL5 OHC CF3 1'JaBH(OAc)3, HoAc,.CH2Cl2 H3C0 CF3

OCF,

HO
\_7
FF3

3-[5-(4-Triﬂuororneihoxy-phenyl)-thiopﬁen—2-y[methyl]-2,3,4,‘5
-tetrahydro-1H-benzoldjazepin-7-ol

Cpd FF3 was prepared dccording to the same procéddre as for ppd
EE3. Cpd FF3 was obtained (0.17 g, 74%) as white foam: H NMB (300
MHz, CDCls) 5 7.51 (d, /= 8.8 Hz, 2 H), 7.13(d, J= 8.1 Hz, 2-H), 7.05(d, J
=3.6 Hz, 1 H), 6.87 (d, J= 7.8 Hz, 1 H), 6.80 (d, J=3.3 Hz, 1 H}, 6.50 {m, 2
H), 3.79 (s, 2 H), 2.80 (m, 4 H}, 2.63 (m, 4 H); MS (ES) m/z: 420 (M+H").

. o 3 :
/\OJ'\/O\CGNWOCFG :
7
FF4

{3-[5-(4—Triﬂu0romethoxy-phenyi)-thiophen-z-ylmethyl}-2,3,4;$-tetra
-hydro-1H-benzo[dlazepin-7-yloxy}-acetic acid gthyi ester

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,
CDClz) § 7.51 (d, J=8.8 Hz, 2 H), 7.11 (d, J=8.0Hz, 2 H), 7.04 (d, J= 3.6

Hz, 1 H), 6.91 (d, /J=8.2Hz,1H),6.78(d, J=3.6Hz, 1 H), 661 (d, J=27 _

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*). |

O
OCF3
O
OO s
\_/
cpd 32

{3-[5-(4-Trifluoromethoxy-phenyl)-thiophen-2-yimethyi}-2,3,4,5
tetrahydro-1H-benzo] dlazepin-7-yloxyj-acetic acid .

Cpd 32 was prepared according to the same procedure as fofcpd 31.

Cpd 32 was obtained (0.08 g, 80%) as a white solid: 'H NMR {300 MHz,
DMSO-dg) 6 7.74 {d, J=7.7 Hz, 2H), 7.39{m, 3 H), 6.98 {d, J=2.7 Hz, 1



LL6, 68% cpd 38, 79% LL6

1-{315-(4-Trifl uoromet hyl - phenyl)-furan-2-ylnethyl]-2,3,4,5-tetrahydr
0- 1H - benzo[ dj azepi n- 7-yl oxy) - cycl opr opanecar boxylic acid net hyl

ester Cpd LL6 was prepared according to the sane procedure as
for cpd X2. Cod MML was obtained (25 ng, 68% as a |light brown solid:
1H NVR (300 Mdroo7dds23) 67.75 (d, J= 8.2 Hz, 2 H), 7. 8Crlske07dss78. 2.
Hz,2 H), 6.98 (d, J=7.9 Hz, 1 H, 6.71 (4dy J=3. 3 Hz, 1 H, 6.64 (m 2
H, 6.33 (d, J= 3.3 Hz), 3.83(s, 2 H, 3.73 (s, 3 H, 292 (m 4 H,
2.75 (m 4 H, 1.60(m 2 H, 1.31 (m 2 H; M5 (ES) mz: 486 (MFR).
cpd 38 ' '

1-(3- [5 (4-Trifluoronethyl - phenyl)-furan-2-yl nethyl]-2, 3,4, 5-tetrahyd
ro-1 - benzo[ d] azepi n- 7- onxybcycIopropanecarboxyl|c aci d A

m xt ure of cpd)MVR (R =87 Ha, DY), Brid] (. Taild 63R{NA/HE-{ biz15HM4)02 (B MeOH

(0.5 1) was sy 580 (&L, 00y (AIPAY Bt AN RN mAla7RI LR, M Xt ur e

was concentrate ue was 5dl ssolved’in d washe
Et 0OAc. The aqueous | ayer was acidified with dilute tartarlc aC|d t|II

pH 3 and a-brown .selid was coll ect gdatge@icye cpd 38 (15 ng, 79%: 1H
NMF1 (400 WD 2007/ 121432PCC')I'/ us20077 06%772

1.
" omm/@

Compound 33: {3-[5-(2,4- Dschloro phenyl)-furan-2-yimethyl]-
2,3,4,5-tefrahydro-1H-benzo[dlazepin-7-yioxy}-acelic acid

The title compound was made according to Scheme GG.

' Scheme GG
e cl
+ o) NaBH(OAC)s, m
Gzo () CHO poae, CHZCig,rt \ /
Ga1 GG2, 88%
HBVHOAG, BICH,COEt, NaH
.wonc m THF reftux
\ /
GG3, 100%

NaOH, aq MeOH

/\°JVOCC \(_rg ’

GG4, 54%

)OK/ cl
| V!

Cpd 33, 70%



MHz, DMSO-55) 87.87 (d, J=8.2 Hz, 2 H), 7.77 (d, J. 8.2 Hz, 2 H),
7.11,(d, J. 3.3 Hz, 1 H, 7.00 (d, J. 8.3 Hz, 1 H), 6.65(d, t2.6 Hz,
1 H, 6.59 (dd, J. 8.2, 2.5 Hz, 1 H, 6.49 (d, J. 3.3 Hz, 1 H, 3.79
(s, 2H, 2282 (m 4H, 2263 (m 4H, 147 (m 2H, 1.19 (m 2 H);
MS (ES) m z: i“?q@[?mmm). Exanple NN vyo, CF3 1-N Oorrp%lr"]/%sz‘?o’(%:masm

1- (342-(4-Tr '6H&% hy! - pheny1) - t hi azol - 5-yl net hyl | - :
2,3,4,5-tetrahydro- 1H benzol oj - azepi n- 7-488oxy) - cycl opr opanecar boxyl i c
acid The title conmpound was made according to Scheme NN. Scheme MM
CF3 NaBH(OAc)3,0 OHC S LL5 +HOAc, CH2A 2 H3CO CF3 MWL, 42%

O .
T
\_/
GG2

3-{5-(2,4-Dichloro-phenyl)-furan-2-yimethyl]-7-methoxy-2,3,4,5
-tetrahydro-1 H-benzo|dlazepine

To a mixture of cpd G2b (0.17 g, 0.96 mmol), 5+(2,4-dichlorophenyl)-
furan-2-carbaldehyde (0.20 g, 0.83 mmt_al), CHzClz (15 mL) and HOAc (0.05
mi, 0.87 mmol) at room temberature was added Na(OAc)aBHa(O.SO g, 1.37
mmol), After the mixture was stirred overnight, it was basified with agueous
NaHCOjz and extracted with CHzCle. The organic extracts were dried
(MgSQy) and concentra-ted. The crude prod'uct was purified by column
chromatography to give cpd GG2 (0.29 g, 88%): "H NMR {300 MHz, CDCl3)
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), .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").

Ci

Cl

HO : Cl
CO¢
\ 4
GG3

3-[5-(2,4-Dichioro-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro
-1H-benzo[ dlazepin-7-ol

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 N for 18 h. After cooled to rocom temperature, the reaction mixture
was freated with aqueous KoCOs till pH 9. The precipitates were collected,
washed with water and dried to give cpd GG3 (0.27 g, 100%}) as a beige
solid: "TH NMR (300 MHz, DMS0-8¢) 6 8.301s, 1H), 7.91 (d, J= 8.8 Hz, 1 H),
7.77 (d, J=2.1Hz, 1 H), 7.60 (dd, J=8.1, 2.2 Hz, 1 H), 7.20(d, J= 3.5 Hz,
1 H), 6.97 {d, J=8.1 Hz, 1 H), 6.88 (d, J= 3.1 Hz,1 H), 6.60(d, /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



VML

1-{342-(4-Trifluoronethyl -phenyl)-thiazol-5-ylnmethyl]-2,3,4,5-tetrahy
dro- 1H benzo[d ]-azepi n-7-yl oxy}-cycl opropanecar boxylic acid nethyl
ester Cpd MML was prepared according to the sane procedure as

for cpd X2. s obtained (0.10 g, 53% as a |

solid: 1H ngl’dz(’%%“%z, CDCI 3) 88.06 (d, J. 7.7 Hz, %9%825’378%

H, 6.994d, J. 8.2 158 Hz, 1 H), 6.67 (8 2 H), 3.92 (s, 2 H, 374

(s, 3H, 2289 (m 4H, 2271 (m 4H, 1.63 (m 2 H, 1.32 (m 2 H;

M5B (ES) mz: 502 (M+H+). cpd 39 _

1-{3-[2-(4-Trifluoronethyl-phenyl)-thiazol-5-ylnethyl]-2,3,4,5-tetrah

ydr o- 1H - benzo[ 4- azepi n- 7-yl oxy} - cycl opr opanecar bo>cylic acid A

m xture of cpd MML (86 ng, 0.17 mmol ), NaOH, (3N, 0.50 nmL), MeOH (0.5

nm) and THF (0.5 L) was stirred at roomtenperature overnight. The

m xture was concentrated, theé’resi due di ssol ved..i ipyH20 and washed

wi th Et20. The aqueous Iay’ebJ{mé) Igw&,h taric acid to pH 3

and a pale solid was collected by t yat i

80%: 1H NWVR (400 MHz, CDCI3) 88 02( 8. 2%z, 2 H, 7.74 (d, J=

8.2 Hz, 2 H), 6.92 ( 2.H. 4.21 (s, 2 H),

2.91 (m 4 H), 2.84 5%%14 %%Eg Cﬁ—y ??gi%%ﬁ%“yﬂml-o; NG (ES)

mz: 489 (MtH). Exanple 00 :
Cpd GG4 was prepared according to the same procedure as for cpd

X4. Cpd GG4 was obtamed (65 mg, 54%) as pale oil: "TH NMR {300 MHz,
CDCls) 57.69 (d, J= 8.6 Hz, 1 H), 7,36 (d, J= 2.1 Hz, 1 H), 7.24(m, 1H),
6.97 (d, J=3.4 Hz, 1 H), 6.91 (d, J=8.2 Hz, 1 H), 6.65 (d, J=5.01 H2), 6.57
(dd, J=8.2, 2.70 Hz, 1 H), 6.29 (d, J= 3.3 Hz, 1H), 450 (s,2H), 4.194q; J =
7.1 Hz, 2H), 3.77 (s, 2 H), 2.85 (m, 4 H), 2.68 (m, 4 H); MS (ES) m/z: 474,
476 (M+H"). '

JOK/O cl
\_7
cpd 33

{3-{5-{2,4-Dichioro-phenyl}-furan-2-yimethyl}-2,3,4,5-tetrahydro
-1 H -benzo[djazepin-7-yloxy}-acetic acid

A mixture of cpd GG4 (50 mg, 0.10 mmol) in methanol (2 mL) was
treated with 1N aqueous NaOH (0.30 mL, 0.30 mmol). After stirring for 1 h,
the mixture was concentrated to dnyhess. The residue was dissolved in H,O
and acidified with 1N HCI. A brown solid was collected and dried fo give <pd
33 (32 mg, 70%): "H NMR (SOOIMHz, DMSO-d;} 8 7.83 (d, J=8.9Hz, 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= 8.8 Hz, 1
H), 6.72 (s, 1H), 6.63 (4, J=6.1 Hz), 4.60 (s, 2 H), 4.61 (s, 2 H), 3.3245,
2H), 2.80 {m, 8 H}; MS (ES) m/z: 446, 448 (M+H").

Cl



Conpound 40: [3-(4'-Trifluoronethyl-bi phenyl-4-yl nethyl)-
2,3,4,5-tetrahydro-1H enzo[ cl azepi n- 7-yl oxyl -acetic acid The title
conpound was nade according to Schene 00. 1-59 F30 CHO 001

4' -Tri fl uoronet hyl - bi phenyl - 4- car bal dehyde Cpd 001 (688 ng, 79%
was prepared according to a simlar procedure as for cpd GlL a: 1H NWR
(300 MHz, CD@&csdoo2ez 09 (s, 1 H), 7.99 (d, J. 8.3 HzpcPusdhomdr6 (d,
/=8.3 H, 21-1), 7.74 (s, 4 H. HO 449 ,

003CF3
3-(4' -Trifluoronethyl - bi phenyl -4-yl net hyl ) -2, 3, 4, 5-t et rahydr o- 1H benz
o[ cfl azepi n-7- ol Cpcl 003 (62% was prepared according to a

simlar procedure as for cpd &d: 1H NVR (300 MHz, DVMSO 5 9.03(s, 1

H)y, 7.89d, . J. 82Hz 2
Example HH

J'\/
HO O‘QCW

Compound 34: {3-[5-(4-Trifluoromethoxy-phenyl)-furan-2-yimethyl)-2,3,4,5- tetrahydro
-1 H-benzo[d]azepin-7-yloxy}-acetic acid

The title compound was made according to Scheme HH. -

Scheme HH
' NaBH(OAC)3, {)CF3
FaCO HOAc, CHoCh, \(:C
G2b 4+ \0/ CHO —————= 1 /
‘ HH2, 90%
HBIHOAs HO BrCHsCO,Et, NaH
100 °c m THF, refiux
\ / >
HH3, 93%
/\oJ’\/Om NaOH_
\ /
HH4, 46%
OCF3
O
\ /
Cpd 34, 69%

| OCF,
O & 3
\_/
HH2

7-Methoxy-3-[5-{4-trifluoromethoxy-phenyl)-furan-2-ylmethyl}-2,3,4,6-tatr
ahydro-1H-benzo{dlazeping



WO 2007/ 121432PCl 7US2007/ 066772 160 H), 7.80 (d, J= 8.3 Hz, 2 H),
7.70 (d, J=8.1 HzZ, 2 H, 7.46d, J=8.1 Hz, 2 H), 6.86 (d, J.= 8.0
Hz, 1 H, 6.50 (d, J= 2.3 Hz, 1 H), 6.44-6.47 (dd, J=2.4, 8.0 Hz, 1
H, 3.64 (s, 2 H, 2.74 (br,s, 4 H, 2.56 (br, s, 4 H; M (ES) nlz:
398.1 (M+H+). Et0 004CF3
[3-(4"-Trifl ¥6rWE2H§ - bi phenyl - 4-yl met hyl ) -2, 3, 4, 5- t @CTEFRIH6TRL1- he
nzordi azepi n- 7-yl oxy]-acetic acid ethyligaster Cpd 004 (138 nu,
65% was prepared according to a sinmilar procedure as for cpd Gb: 1H
NML5 (300 MHz, CDCI3) 87.69 (s, 4 H, 7.56 (d, J=8.1 Hz, 2 H),. 7.46
(d, J= 8.1 H, 2 H, 7.00 (cl, J=8.2 H, 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- 430(q
J=7.1 Hz, 2 , 3.69 ' 65(s,
1.27-1.32 (t, J =7 C:E’drh%"? %aﬁ-B%PW E@%d"iﬂ@ *h%%ﬂ‘ﬁtﬁf?ieﬁ&!fﬂﬁs f°b°H£10) 1,
%d(jgwfl GG2. Cpd HH2 was obtained (0.30 g, 90%) as a yeliow sofid: 'H rsu:\]al'JR(a(ioH )

ri uoro e t ydr.o- enso
| dj azepi n- Mgesﬁé% %'@Eﬁ@’éfl@;gh %ﬁﬁgﬁé %I’Z'Sg)ﬁ'é]f é%&%é
pr epagﬁgqaccorﬂsﬂg-{zt, a H), B.561rh, aHpEDa@Qﬁlqu:ea .88 HE o1 HE, par214s, 214, [glléw( ((j400
MHz, 57
70 te, 2 1E SHy P, %rﬁi%eégﬂ ﬁHw@@%%dW%@% |

667670(C|d J=2. 4, 82Hz 62(32 ., 4.25 (s, 2H)
3.32 (s, br, 4 H, 305(s (ES) Mg, A56. 0. (MeH),

4
454.0'(M_V\). 161 Exanpl e O::

3-[5-(4- Tnfluoromethoxy-phenyl)-furan-z-yimethyl] -2,:3,4 5-tetrahydro
-1 H-benzo[dlazepin-7-0l

A mixture of cpd HH2 (0.28 g, 0.70 mmol), 48% HBr (0.80mL, 7.07 -
mmol), -BusNBr (30 mg, 0.0Q_mmoI) and HOAc (0.8 mL) was heated at 100
°C under N; for 18 h. After cooled to room temperature, the reaction mixiure
was treated with aqueous KéCOa till pH 10 and extracted with EtOAc. The .
organic layer was dried (MgSQ,) and concentrated to provide cpd HH3 {0.26
0, 93%) as a brown solid: 'H NMR (300 MHz, DMSO-8s) & 8.04.(s, 1 H), 7.76
(d, J=82Hz 2H),7.38({d, J=7.6Hz, 2 H), 6.93 (s, 1 Hj, 6.85 {d, /=78
Hz, 1 H), 6.50 (5,1 H), 6.41 (m, 2 H), 3.71 (s, 2 H), 2.78 {m, 4 H), 2.53 {m, 4
H); MS (ES) m/z: 404 (M+H").

/\oﬂ\/o\ : : WOCF‘*

HH4
{3-[5-(4-Trifluoromethoxy-phenyl)-furan-2-yimethyl]-2,3,4, 5-tetrahydro
-1 H-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
MHz, CDCls) § 7.57 (d, J= 8.7 Hz, 2 H), 7.13 {d, J= 8.4 Hz, 2 H), 6.91 {dd, J
= 8.3, 3.3 Hz, 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, 1 H), 4504d, J=5.1 Hz, 2 H), 4.11{q, J= 7.2 Hz, 2 H),
8.72 (s, 2 H), 2.83 {m, 4 H), 2:68.(m, 4 H); MS{ES) m/z: 480 {(M+H").



0 CF3 Conpound 41:

(342-(4-Trifluoronethyl-phenyl)-pyrimdin-4-ylnethyl]-2,3,4,5-tetrahy

dro- 1H benzo[dl azepi n-7-yloxy}-acetic acid The title conpound was

made according to Schene PP. | PPl

4- Met hyl -2-(4-trifluoromethyl-phenyl)pyrimdine . WO

2007/ 121432P@g 35200477 066772 162 Cpd PPl (1507 g, 86%ecvwaso@mepa ed

according to simlar procedure as for cpfeGla: 1H NVR (300 MHz,

CDClI3) 8 8.69 4.,i=5.0H, 1 H, 858(d, J=82Hz, 2 H, 7.73 (d,

J=8.2 Hz, 2 H, 7.13 (d, J= 5.0 Hz, 1 H, 2.62 (s, 3 H; M (ES

mz: 239.1 (WII. PP2 ) :

2-(4-Trifluoronethyl -phenyl)-pyrimdi ne-4-carbal dehyde A

m xture of cpd PPl (428 ng, 1.798 mmol), Se02<998 ngy, 8.991 nmol),

di oxane (5 nL) and water (0.16 nmL) was stirred at 100C for le h.

After -the m xture WAs cool ed to room tenperature, ié) s filtered to
e

renmove solids and.concentra uo. Th was purified
byool um chr omat ogr aphy el u ng wilth Et to give cpd

PP2. (291 ng, 64% as a white SO|Id 0 MHz, CDCI3) 310.15
(s, 1 H, 9.11 (d, J r-- 4.8 Hz, cad%(dJ 8.1 Hz, 2 H),

7.75-7.81 (m 3 H. {3-[5-(4—Tnfluoromethoxy-phenyl)—furan—2—ylrnethyl]-2,3,4.5-tetrahydro
: -1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 34 was prepared according to the same procaedure as for cpd 33.
C‘pd 34 was obtained (27 mg, 69%) as a light brown solid: "H NMR {300
MHz, DMS0-8s) 8 7.78 (d, J= 6.1 Hz, 2 H), 7.41 (d, J=6.1 Hz, 2 H), 7.00 {d,
J=6.0Hz, 1 H), 6.98 (d, J= 3.0 Hz, 1 H), 6.69 (s, 1 H), 6.59 (m, 1H), 8.47 {s,
1H), 4.62 (s, 2 H), 3.84 (s, 2 H), 3.33 (m, 4 H), 2.68 (m, 4 H); MS (ES) m/z: |
462 (M+H?).

Example H

0]
O
Ho’u\/ mN O,
\ J

Compound 35: {3-[5-(4-Chloro-phenyl)-furan-2-yimethyi]-2,3,4,5-tetrahydro-
1H-benzo[ dlazepin-7-yloxy}-acetic acid

Cl

The title compound was made according to Scheme 11



PP3 7- Met hoxy-3-[2-(4-trifluoronethyl-phenyl)-pyrimdin-4-ylnmethyl)-
2,3,4,5-tetrahydro- 1H benzo[ cl azepi ne Cpd PP3 (179 ng, 43% was
prepared according to a simlar procedure as for cpd &Qc: 1H NWVR (300
MHz, CDClI3) 6 8.80-(d, J=5:0 Hz, 1 H, 856 (d, J=8.2 Hz, 2 H,
7.73 (d, J= 8.3 Hz, 2 H), 7.57(s, br, 1 H, 7.02(d, J=7.8 Hz, 1 H),
6. 64- 6. 68(m wb iM7y123386<s, 2 H), 3.78(s, 3 H), 2. 93 (spchuseoklyz 2. 75
(s, br, 4H,; M5 (ES) rn/z: 414.1 (MrH"),b 4430 2007/.121432

, PCT/ U82007/ 066772 163 PP4

3 [2-(4-Tri f1 uor onet hyl - phenyl) - pyri m di n-4-yl net hy11-2, 3, 4, 5-tetrahy

dr o- 14 benzo[ dj az epi n-7-ol Cpd PP4 (26 ng, 20% was prepared
according to a simlar procedure as for cpd G2d: 1H NVR (300 MHz,
CDCl 3) 8882(d J= 5.0 Hz, 8.56 (d, J =8.2 Hz, 2 H), 7.73 (d,
Jr- 8.3 Hz, 7. 62 (s br H)Scberys"(d J=7.8 Hz, 1 H),

6. 58-6. 61 (m 2 H) (s, Bhipaci?2. 94 (s, br, 4 H, 2.81 (s,
br, 4 H; M (ES), o 5) I\/H-HE)AG,CHECIzPPS
{342 (4 Tr|fI uoronet hyI Topwﬁﬂ—df—rr4 y Nﬁ{ 3 4, 54etrahyd

ro- 12, 65%
100°C m Nab, THF, reflux _
L /
I3, 63%

/\of"\/O\@/\: N(_r@ NaOH

{14, 53%

Hok/om XI@/

Cpd 35, 95%

0 | P
@CNW
L/

7—Methoxy 3- -[5-{4-chlorophenyl)-furan-2-yimethyl]-2,3,4 S-tetrahydro
-1H-benzo[dlazepine

Cpd 2 was prepared according to the same procedure as for cpd X2.
Cpd 112 was obtained (0.26 g, 65%) as a brown oif: 'H NMR {300 MHz,
CDClg) 87.59 (d, J = 8.9 Hz, 2 H), 7.35 (d, J= 8.9 Hz, 2 H), 7.024d, 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), 3.814s, 2 H),
3.78 (5, 3 H), 2.93 (m, 4 H), 2.75 {m, 4 H); MS {ES) m/z: 366, 368 (M+H").

HO ‘
\_/
I3

3-[5-(4-Chiorophenyl)-furan-2-yimethyl]-2,3,4,5-tetrahydro
-1H-bhenzo[djazepin-7-ol

Cl



1H benzo[ 4azepi n- 7-yl oxyl -acetic acid ethyl ester Cpd PP5 (16
ng, 64% was prepared according to a simlar procedure as for cpd

G b: 1H NWR (300 MHz, CDCI3) 88.85 (s, br, 1 H, 8.54 (d, J= 8.1 Hz,
2 H, 7.73 (d, J= 8.3 Hz, 2 H), 7.6115, br, 1 H), 7.03 (d, J= 8.2 Hz,
1 H, 6.72 (d, J= 2.5 Hz, H, 6.64-6.67 (m 1 H), 4.59 (s, 2 H),
4.23- 4.30 (evozbwmitude.Hz, 2 H), 3.92 (s, br, 2 H), 2.301@s08n06dr, 8
H, 129 (t, J =7.1 H, 3 H; M (ES nmyz; 486.1 (MrW. CF3 HO C/ Cpd
41

(312-(4-Trifluoromethyl-phenyl)-pyrimdin-4-yl nethyg-2, 3, 4, 54etrahydr
o- 1 li-benzo[d]azepin-7-yloxyl-acetic acid . Cpd 41 (10 ng, 70%
was prepared according to a simlar procedure as for cpd 7: 1H NMWR
(400 MHz, DWVSO) 68.94 (d, J= 5.0 Hz, 1 H), 8.58 (d, J=8.3 Hz, 2 H),
7.90 (d, J= HzA rixtidp, of B EY.25 9,168 rhmpl, 48% HEr (08000L, 707 mg) -

8.5

2007/ 121432P 6rohbdigods 2.6 Hz,
1H)), 6.60- 6%595@3%%%6@@ % Iﬁé‘m i fﬁ)ﬂzﬂ stti)was 5 % 388 (s, 2
H, 2.86 (s, binderNdqvemight Afigr cocledp foqute(r@syafwwhe 2938 ion ki, 456. 0
(M Ht) . Exarrplm%s Wate@':vﬁth a@%ﬁ?&%éoﬁnd a brown solid was coiiected and dried
(346-(4-Trifl uoronet éegen yl')-pyrazin %/‘TE‘}
2,3, 4, 54et r any@il b9148°Pe AP® pRYeqY wr vwsgh%k%faate@ tp Chiebly The

CHzCl; solution was concentrated and purified by colum_n chromatography to

give a brown solid (0.04 g) as second batch of the product. Overall, cpd 13

was obtained (0.15 g) in 63% yield: '"H NMR (300 MHz, CD;0D) § 7.58 {d, J

=8.8 Hz, 2 H), 7.34 (d, /= 9.0 Hz, 1 H), 6.90 (d, J= 6.1 Hz, 1 H), 657 (m, 3

H), 6.31 (d, J= 2.5 Hz, 1 H), 3.78 (s, 2 H), 2.87 (m, 4 H), 2.73 {m, 4 H); MS

(ES) m/z; 354, 356 (MaH").

J\,O Cl
mﬁiw
4 .

{3-[5-{4-Chlerophenyl)-furan-2-ylmethyl]-2,3,4,5-tetrahydro-1H
-benzo[djazepin-7-yloxy}-acetic acid sthyl ester

Cpd {14 was prepared according to the same procadure és for cpd X4.
Cpd 114 was obtained (96 mg, 53 %) as pale oil: 'H NMR {300 MHz, CDCla) &
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,
1H), 6.21 (s, 1 H), 4.50 (s, 2 H), 4.20 (g, 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"}. e

Jok,o ¢l
T
35 \

{3-[5-(4-Chioro-phenyl)-furan-2-ylimethyl]-2,3.4,5- tetrahydro -1H
-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 35 was prepared according to the same procedure as for-cpd 33.
Cpd 35 was obtained (70 mg, 85 %) as a light yellow solid: 'H NMR {400
MHz, DMSO-8) 8 7.74 {d, J= 8.5 Hz, 2 H), 7.51+{d, J=8.5 Hz, 2 H), 7.06 {d,



The title conmpound was nmade according to Scheme NN. Scheme NN
pd(PPh3)4 Na2coa CIR, CI + F3Di oxane 100 B(OH)2 NN1, SO%
Pd(PR13) 4 Bu3Sn- Tol uene

WO 2007/121432 - PCT/US2007/066772
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J=8.2Hz 1 H),7.02(d, J=28Hz, 1 H), 6.75 (s, 1 H), .66 (m, 2 H), 4.61
(s, 2 H), 4.21 (bs, 2H), 3.00 (m, 8 H); MS (ES) m/z: 412, 414 (M+HY).

Example J

J .
o
CF.
O~V
\_/ ‘

Compound 36: {3-[B—Methyl-S—(4—triﬂuoromethyl-phenyl)-furan-2-ylmethyl]—
2,3,4,5-tetrahyd-1H -benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Schemes JJ1 & JJ2. .

Scheme JJ1
1) HBr/HOAC,100 °C _
/O 2) NaOH, Bog,0O HO BrCH;COEt,
mNH iPrOH, 1.t NBog NaH, THF, r.t.
—— -
Gzb _ H1a, 52%
9 TFA, CHoC Is)

Et0” O i A0

NBX > EO mH TFA

[}
JJ1b, 100% JMe, 100%

HO
T

J1a

7-Hydroxy-1,2,4,5-tetrahydro-benza[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 Nz overnight. After cooled to room temperature, the reaction mixture
was treated with solid NaOH to pH 2-10. To the resuiting mixture was added



11000 CF3 0304 oat) THF-H20 #.1't Nal04 NN2, 61% NN3, 83% Al b
DOE, HOAc Na(OAc) 3BH Na OH

WO 2007/121432 PCT/US2007/066772
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H:0 (5 mL), iso-propanol (5 mL)}, followed by di-t-butyl dicarbonate (0.6 g,
2.8 mmol). The mixture was stirred at room temperature overnight and then
extracted with EtOAc. The organic extracts were concentrated and the
residue purified by column chromato-gramphy to give Cpd JJ1a as a white
solid (0.20 g, 52%): "H NMR (300 MHz, CDCl3) § 6.90 (d, J= 6.0 Hz, 1 H),
8.54 (m, 2 H), 4.52 (bs, 1 H), 3.46 {m, 4 H), 2.75 (m, 4 H); MS (ES) m/z: 286
(M+Na).

0
A_o ,
EtO mNB o

Jd1b
7-Ethoxycarbonylmethoxy-1,2,4,5-tetrahydro-benzo[dlazepine-3-¢
arboxylic acid tert-butyl ester

Cpd JJ1b was prepared according to the same procedure as for ¢pd
EE4. Cpd JJ1b was obtained (0.26 g, 100%) as pale oil: *H NMR (300 MHz,
CDCls) 6 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), 419 (g, 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
EiO mNH. TFA

JJic

[3-(2,2,2-Trifluoro-acetyl)-2,3,4,5-tetrahydro-1 H-benzo[dlazepin-7-yloxy)
-acetic acid ethyl ester triflucroacetate

A mixture of cpd JU1b{0.26 g, 0.76 mmol) and TFA (1.0 mL, 1.3
mmol) in.CH2Clz {1 mL) was stirred at room temperature under Nz for 1 h,
The reaction mixture was concentrated and the resulting residue was
washed with Et20, concentrated to give cpd JJ1¢ (0.17 g, 100% crude yield).
H NMR (300 MHz, CDCls) 6 6.99 (m, 1 H), 6:62 (m, 2 H), 656 {m, 1 H),
5.56 (bs, 1 H), 4.61 (s, 2 H), 419 (m, 2 H), 3.18 (m, 4 H), 3.04{m, 4 H), 1.19
(m, 3H); MS (ES) m/z: 250 {M+H").



WD 2007/ 121432 , PCT/ US20071066772 165 CF3

2- Chl or 0- 6- (4-tnfl uor onet hyl - phenyl ) - pyr azi ne
50% was prepared according to a simlar

Cpd NN1 (522 nyg,
procedure as for cpd Gla. 1H

NVR (300 MHz, CDCI3) 58.97s, 1 H), 8:60 (s, 1 H), 8.15 (d, J = 8.2
He, 2 H), 7.78 (d J='8.3 Hz, 2 H. CF3
WO 20077121432 PCT/US2007/066772
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Scheme JJ2
CFs Pd{PPhg),, Dioxage CF3
Br_O._GCO,CH, 2% N82C03100°C  onc o
Y ¢ - Y
B{OH), JJ2, 70%
LAH, THF ' OF, MnOgri CFs
0°C o CHLCl, - OHC. O, -
JJ4, B5%
JJ3, 90%

JJte, NaBH(OAc),,

HOAG, CH,Cla, 1.t J(‘)\,O CFs
i \

JJ5, 45%
9
A~ CF
NaOH HOJ’\/O\C(D 5 ?
PR, N
\_/
. Cpd 36, 88%
CF3
HaCOLC. O
\ /
JJ2

3-Methyl-5-(4-triflucromethyi-phenyl)-furan-2-carboxyiic 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, CDCly)
§7.78(d, J=8.2Hz, 2H), 7.58{d, J= 8.2 Hz, 2 H), 66545, 1 H), 3.861s, 3
H), 2.34 (s, 3 H); MS (ES) m/z: 285 (M+H").



2-(4-Trifluoronethyl -phenyl)-6-vinyl-pyrazine A m xture of cpd NNl
(106 nmg, 0.411 mmol ), Pd(PPh3)4(47 ng, 0.041 mmol), tributylvinyltin
(0.18 nm., 0.616 nmmoi) and toluene (2.0 nL) was refluxed under N2 for
18 h. The m xture was cool ed and concentrated. Cpd NN2 was obt ai ned
after colum chromatography purification as clear oil (98 ny, 95%:
| HNVR (300 Msm200CBEH3). 58.92 (s, 1 H), 8.58 (s, 1 H), p8rRspdaosadz= 8. 1
Hz, 2 H, 7.78 (d, J- 8.2 Hz, 2 H), 6.8748.97 (m 1 H), 6.49-6.55 (m
1H, 5.70-5.74 (m 1 H. O :
6- (4-Trifl uoronet hyl - phenyl ) - pyrazi ne- 2- car bal dehyde ‘ A m xture
of NN2 (72 ng, 0.288 mol ), THF (2.5 nL), water(2:5 nmL), 0504 (2.5
w% 2 drops) and NalO4 (123 ng, 0.576 nmmol) was stirred at r.t. for
18 h. The m xture was poured into aqueous NaHCO3, extracted with
CH2C 2. The organic extracts were washed-wii%h water, brine, dried
(Na2SO4) and concentrated. The resl d s purified by colum
chromat ography to give NN3 (60 My, ®3% asS beige solid: 1FI NVR (300
MHz, CDCI3) 5 10.25 WD 2007/121432PCT/ US2007/ 066772 166 (s, 1 H),
9.28 (s, 1 H), 9.16(s, 1 H), 8.25 (d, ™81 Hz, 2 H), 7.83(d, J=8.2
Hz, 2 H).
{346 (4-Trifl uororreth{yIMEtW5(4115'ﬂu°r°methylrf)hfn lfuran ﬁﬂf]e&ha%o{4 5-tetrahydr

0- 1H benzo[ dj azepTma Folyfiamef cpdidd (1 d 78 #d 1 erhgf) in g6IFRS mL) atU‘@)d NN4

gfﬂ e H3§|;/}R p@g%%ragg%@ﬁgn{gga 89, ?7 aus'melr S @F ?ﬂ%& n‘?rﬁurteor cpd
J = 8.1 Hz, 2wdp qugnchgd wih aguesug W@ksol@omﬁnd meogmaacseﬁ Wt C

6.70 (d, J = th@o}z‘&nlcjphhﬂe wis &ﬂeﬁﬁwﬁéoﬁ)cﬁihd c%ncen?rat%d t@p%vnb’é cpc?-JJB‘9
4.58 (s, 2 H %1 7.1 (7 B
(s, br, 4 H), @958 91%) asa whiteigplia: 1H£W'i @sz CPCM ﬁw J=3 ﬁ) IVB
(ES) m'z: 4864%, £ MyWll53 (@GF38.3 Hz, 2 H), 6.54 (s, 1 H), 4.584s, 2 H), 2.04 (s, 3 H);

MS (ES) m/z: 239 (M-OH).

CFs

OHC. O
\ 7/

JJ3
3-Methyl-5-(4-triflucromethyl-phenyl)-furan-2-carbaldehyde

A mixture of cpd JJ3 (0.13 g, 0.51 mmol) and MnO- {0.87 g, 10.0
mmol} in CHxCl, (16 mL) was stirred at room temperature overnight. MnOz
was removed by filtering the mixture through Celite. The filirate was
concentrated and purified by column chromatography to give cpd JJ4{0.11g,
85%) as a white solid. 'H NMR (300 MHz, CDCly) 8 9.761s, 1 H), 7.82{d, J.
=8.2Hz, 2H),7.62(d, J=8.2Hz, 2 H), 6.72 (s, 1 H), 2.38 (s, 3 H).

18]
O >~
B0~ T~ N
)/
JJ5

{3-[3-Methyl-5-(4-trifluoromethyl-phenyl)-furan-2-ylmethyi}-2,3,4,5-tetrahydro-1H
-benzofdlazepin-7-yloxy)-acetic acid-ethyl ester

Fa

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,
CDCly) 67.71 (d, J=8.2Hz, 2H), 7.611d, J=82Hz,2H),700{d, J=8.2



13-[6-(4-Trifluoronethyl - phenyl)-pyrazin-2-yl met hyl] -2, 3, 4, 5-tetrahyd
ro- 1H benzo(Oazepin-7-yloxy)-acetic acid Cpd 42 (21 nmg, 70%
was prepared according to a simlar procedure as for cpd 7. 1H NMWR
(400 MHz, DMbO-d6) 5 9.404s, 1 H), 8.89(s, 1 H, 8.43 (d, J= 7.6 Hz,
2 H, 7.95 (d, J= 8.4 Hz, 2 H, 7.0 (d, J=5.9 H, 1 H, 6.78 (s, 1
H), 6.68 (s, Wr200712H4§2 - 5. 76 (s, 2 H), 4.62' (s, 2 H), ZCOUSNHN678 H) ;
M5 (ES) mz: 458.1 (MrH+) Exanple QC) 14 The title corrpound was
made according to-Scheme QQ Scheme 00 + (HO 28 001, 58% JJI

. bAl b, 100%

Hz), 6.71 (d, J= 2.6 Hz, 1 H), 6.63 {dd, J= 8.2, 2.7 Hz, 1 H), 6:50 (s, 1 H),
4.59 (s, 2 H), 4.27 (g, J = 7.1 Hz, 2 H), 3.80 (bs, 2 H), 2.94 {m, 4 H), 2.75 (m,
4 H), 2.09 (3 H), 1.30 {t, J= 7.1 Hz, 3 H); MS (ES) m/z: 488 (M+H").

8]
#)
Ty
\
cpd 36

{3-[3-Methyl-5- (4-trifluoromathyl-phenyl)-furan-2-yimethyl]-2,3,4,5-tetrahyd-
1H -benzo|[djazepin-7-yloxy}-acetic acid

CF3

Cpd 36 was prepared according to the same procedure as for cpd 31.
Cpd 36 was obtained (25 mg, 68%) as a light brown solid: *H NMR {300
MHz, DMSO-5:) 6 7.83 (d, J=8.2Hz, 2 H), 7.75 (d, J=8.2 Hz, 2 H), 7.00
(m, 1H),6.69 (d, J=2.5Hz, 1 H),6.60(dd, J=8.2,2.6 Hz, 1H), 458 (s, 2
H), 3.75 (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

Ho”z°m ‘wﬂ

Compound 37; 1-{3-[5-(4-Triflucromethyl-phenyl)-thiophan-2-yimethyl}-
2,3,4,5-tetrahydro-1 H-benzo[ diazepin-7-yloxy}-cyclopropanecarboxylic acid

The title compound was made according to Scheme KK.



NaSH( OAc) 3, HOAc CH2A1 2, r.t.et02C 0 001 + Al b Cpd 43, 94% CF3

6- (4-Trifl uoronet hyl - phenyl)-pyridi ne-2-car bal dehyde Cpd QQL
(0.78 g, 58% was prepared according to the sane procedure as for cpd
Gla: 1H NWR (300 MHz, CDCI3) 8 10.2(s, 1H), 8.25 (d, J= 8.2 Hz, 2 H) ,

8.02 (m 3 780&% J=8.2 Hz, 2 H; M5 ,tES) rn/z: 284§0
168 (2, 3, NE¥UEHFhy dr o- 11- 1- benzo[ o] azepi n- 7- yI oxyFVEE8Y 86730| d
et hyl ester A mxture of cpd JJ1b y5@. 939, 2.66 mmol) and TFA

(.10 L, 14.8 mmol) in CH2AA 2 (1.5 nL) was stirred at room
tenperature under N2 for 21 h. After the m xture was concentrat ed,
the residue was treated with aqueous NaHCO3 and extracted with EtOAc.
The organic layer was dried (MpjSO) and concentrated to give cpd A b
(0.66 g, 100% as oil: 1H NWR (300 M4z, CDCI3) 87.09 (d, J = 8.2 Hz,
1H, 6.77 (d, J =2.5 Hz, 1 H), 6. PcheaeKK=8 2 2 6 Hr, 1H),
4.62(s, 2 H, 4.30(q,7.1 Hp, 2 H, 3.27(m 4 H), 3.16

O 8r
KoCOj5, MEK
’ér O «g@
KK1,32%
NaOMe, Fa
—
KK2 66 % .
o
MsCl, EigN o CFs
—— = HCO mN S
AW,
OMs
KK3, 69 %

-BuOK

THF rd
—— H,CO \(:G «

KK4,55%
NaOH
00
\ /
Cpd 37, 33%

9 g 2
O
e @C”Yff@“
W
KK1

3-{3-[5-(4-Trifluoromethyl-phenyl)-thiophen-2-yimethylj-2,3,4,5-tetrahydro
-1H-benzo[dlazepin-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 8 h. After removing solvents, the
residue was partitioned between H>O and EtOAc and the agueous layer was



(m 4H, 1.30 (t, J= 7.1 Hz, 3 H; M5 (ES) mz: 250 (1V1+El +).

{316- (4-Trifluoronethyl-phenyl)-pyridin-2-ylnmethyll-2, 3,4, 5-tetrahydr
0- 1H - benzo[ dj azepi n-7-yl oxy}-acetic acid ethyl ester Cpd Q02
was prepared according to the same procedure as for cod X2. Cpd QR
was obtained (43 ng, 45% as an oil: 1H NWMR (300 MHz, CDCI3) 5
8.13(d, J= 8woieey1223H+), 7.81 (t J— 7 70 Hz, 1 H), 7rc8(skoordssd. 1
Hz, 2 H, 7.65 (d, J= 7.6 Hz, : &?\ﬁd J=7.6 Hz, 1 H), 7.02

(d, J:=8.2 Hz, 1 H), 6.72(d, J 2 , 6.64 (dd, J=8.1, 2.6
Hz, 1 H), 4.60(s, 2 H, 4.28 (q, J—72 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: M
(ES) mz: 485 (MrH1). WD 2007/121432 .PCI/US2007/ 066772 169

Cpd 43 was prepared according to the sanme procedure as for cpd 7. Cpd
43 was obt ai negttraé&d4d Wik E&m& The cambibed onghhit ysslwale didd (MFROH 00 M—iz,

DVBO- d6) 58. 30 7
7.58 (m 1 H)2 ngBfP"(dab%’ ity Cﬁ“‘?ﬁ@“’ﬁﬂ% Oggn%eggp(’gg”ﬂmé@ °’as}
6.61 (dd, J. &réynal.B. HmofbpmﬁzdmaS@cbsereleWMB{:Bm Nidz, CDG) 6 2. 84{ m
4 H, 2.67 (m 5_ I npound
44: (345-(4- Ngtf?@ Bive g?'?) é%(‘g J‘VF?? %qﬁ' g"&%% %ro
- 1H benzo[ c] aBdpHn- 17Hy5@2ym, abiétfi@ (aI;EdH) 4. 92 {t, J=7.8 Hz, 1 H), 453/m,

1 H), 4.37 {m, 1 H), 3.89 (s, 2 H), 2.92 {m, 4 H}, 2.72 {m, 4 H), 2:66 (m, 1 H),

2.46 (m, 1 H); MS (ES) m/z: 404 (M+H").

Haco m\gﬂ
»

4-Hydroxy-2-{3-[5-(4-tr|fIuoromethyl-phenyl) thiophen-2-yimethyl]-2,3,4,5
-tetrahydro-1H-benzoldlazepin-7-yloxy)-butyric acid methyl ester

To a solution of cpd KK1 (0.35 g, 0.72 mmol) in MeOH {7.2 mL} at
room temperature was added NaQMe (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,Cl. The mixture was extracted with EtOAc. The
organic extracts were dried {MgS0O.) and concentrated. The crude product
was purified by column chromatography to give cpd KK2 {0.26 g,66%) as
oil: 'H NMR (300 MHz, CDCls) 8 7.60 (d, J = 8.3 Hz, 2 H), 7.53 (d, /= 8.3
Hz, 2 H), 7.16 (d, J= 3.6 Hz, 1 H), .80 (d, J=8.2 Hz, 1 H), 6.83{m, 1 H},
8.61(s, J=26Hz,1H),6.52(dd, J=8.2,27Hz, 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), 2.63 {m, 4 H), 2.11{m, 1 H),
1.63 (m, 1 H); MS (ES) m/z: 520 {M+H").

o)
CF
B
2

OMs
KK3

4-Methanesulfonyloxy-2-{3-[5-(4-triflucromethyl-phenyl)-thiophen-2-yimethyl]
-2,3,4,5-tetrahydro-1H-benzo{ 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 CHzCk (13 mL} at room temperature was



The title conpound was nmade according to Schenme RR. Schenme RR 0 JJl1c
OCH3 NaBH( OAc) 3 Et0--Lo OHC OHQAc, CH2d 2 RR1,88 % 0 NaCOH
HO...c."0 Cpd 44, 82 % B

WO 2007/121432, ' PCT/US2007/066772
152

added Et:N (68 uL, 0.49 mmol} and the resulting mixture was stirred for 1 h. |
It was partitioned between H;O and CHzCl; and the aqueous layer was
extracted with CH.Cl.. The combined organic layers were dried (MgSQOs)
and concentrated. The crude product was purified by column '
chromatography to give cpd KK3 (0.18 g, 69%) as pale oil: 'H NMR (300
MHz, CDCls) 87.60 (d, J=8.3 Hz, 2 H), 753 (d, J=8.3 Hz, 2 H), 7.17(m, 2
H), 6.90 (d, J=8.2 Hz, 1 H), 6.83 (m, 1 H), 8.61 (s, J= 2.6 Hz, H), 6.52 (dd,
J=8.2,2.7Hz, 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), 2.63 (m, 4 H), 2.11 (m, 1 H), 1.63 (m, 1 H); MS (ES) m/z: 520

(M+H™).
0 -
0
Haco)x @CNWO‘
\_4
KK4 :

1+{3-[5-{4-Trifluoromethyi-phenyl)-thiophen-2-yimethyl}-2,3,4,5-tetrahydro-1H
-benzo[djazepin-7-yloxy}-cyclopropanecarboxylic acid methyl ester

To a solution of cpd KK3 (0.18 g, 0.30 mmol) in THF (10 mL) at 0 °C
under Nz was added +BuOK (1 MinTHF, 0.30 mL) ina dropwisé fashion.
The resulting mixture was stirred at 0 °C for 1 h, acidified with 1N HCI till pH
4 and extracted with EtOAc. The combined organic layers were dried
(MgSQ.) 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, 2 H), 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").

1 —{3-[5-(4—TrifILaoromethyl-phenyI)-thiophen—2—ylmethyl}-2,3,4,5—tetrahydro
-1 H-benzo[djazepin-7-yloxy}-cyclopropanecarboxylic acid



0 RR1 (3i5-(4-Methoxyphenyl)-furan-2-ylnmettlyll-2,3,4,5-tetrahydro-1H
- benzo[ dj azepi n-7-yl oxy}-acetic acid ethyl ester Cpd RR1 was
prepared according to the sane procedure as for cpd X4. Cpd RR1 was
obtai ned (65 ng, 68 % as yellowoil: 1H NVR (400 MHz, CDCI 3) 7 49
(d, J-89Hz 20H%i4 .90 (d, J= 8.2 Hz, 1 H, 6.82 (d c

H. 6.60 (d, 2", 1 1), 6.57 (dd, J= 8.2, 2.7 H T’E%"”““‘é”ss(d
J =3.2 H, 1H, 617(d, J= 3.2 Hz, 1188, 4.49(5, 2|—_|) 4.18 (q,
J=7.2-Hz, 2 H, 3.75 (s, 3 H, 3.71 (s, 2 H, 2.83 (m 4 H), 2.65-(m
4 H, 122 (t, J=7.2 Hz, 3 H; M5 (ES) nmz: 436 (MrH+). 0O HOA. ,o0 44
{ 345- (4- Met hoxy- phenyl ) - furan-2-yl net hyl | - 2, 3. 4, 5-t et r ahydr o- 1H

- benzol c4azepi n-7-yl oxy}-acetic acid A solution of cpd RRL (55
ng, 0.13 nmmol) in o) NaCOH
(026 ni, 0.26 mm|§%&? b F%.Sr?\ém votefreﬁ’?é"ﬁﬁam? R NEB AL
concentrat ed theQH fmels)s»vasm@ed algpoin dempasatdieyeinightl Tha ﬂlﬂﬂ@’e wegshed

with Et20 tw ¢g %eme%ndi!}efﬂe%%d‘%uﬁﬁarid}ic 5tk 0§19 438 'eQiré‘oéP' ution

was extracted W|t E . The organic extracts were drled
concent r at ed- tthditQace EBE @.waralatavﬁ@waeadz iegyMaSO4 apd corsRnsIpe- df ht‘rlH NMVR

53 ng ?/';Z 5 E:DC| r&ld@%ﬁ‘sﬁp&ﬂed Qrccﬁurﬁn Hiromgtobﬂaphﬁto ¥7 (12 %g"QS%)l H)

S aa 32750 sesme sotg. HatR Gpdd Mz s Q p 145 (e AT 6 He By o
11), 3:63-(m 7esh, J2 78014, BH)47.kB ml\»ﬁ-mE@s{ﬂi!zH)m((rd\/leﬂ)amv\D

2007/ 121432Pdésu§%80599?677ﬁ), AN (Exi"ﬁj" 18(',5.“ 2 H), 1.12 {m, 2 H); MS {ES)
 m/z: 488 (M+H).

Exam ie L

o @QNJ,@*

Compound 38: 1-{3-{5-(4-Trifluoromethyl-phenyl)-furan-2-yimethyi}-
2,3,4,5-tetrahydro-1H-benzo[olazepin-7-yloxy}-cyclopropanecarboxylic acid

The title compound was made according to Schemes LL1 & LL2.

Scheme LL1
0

e

NaOMe
HO. K;_.COa MEK MeOH
T T

JJta LL1, 54 %
Msol 9 0' .’;ﬁ}f_o’(
HaCO @NBOC EtsN  H4CO
OMs
'—‘-2’ 62% LL3, 100%

1) TFA/GH,Cly, 1.1,

b a0 e

L4, 71% LS5, 100 %



cpd 45

(342-[5-(4-Trifluoronethyl - phenyl)-furan-2-yl]-ethyl)-2,3,4,5-tetrahy
dro- 1H benzo[ dj azepin-7-yl oxy)-acetic acid The title conpound was
made according to Schene SS. Schene SS Schenme SS WO 2007/121432

, PCTATS2007/ 066772 172 EtO-11L_Q Br SS1 (5-Brono-furan-2-yl)-acetic
acid ethyl esteewori21432 Cpd SS1 (765 ny, 529% was prepacedsasiongrt he
sanme procedure as for cpd V1. 1H NWR (4Q@4M1z, CDCI3) 5 625 (d, J=
3.2 Hz, 1 H, 6.22 (d, J =3.2 H, 1 H, 4.16-4.22 (q, J=7.1 Hz, 2
H, 3.65 (s, 2 H, 1.24-1.29 (t, J=17.2 , 3 H. 552

[ 5- (4-Trifluoronethyl - phenyl)-furan-2-yl]-acetic acid ethyl ester

_}L__ O
O \C(\NBOC
AN

LL1

7-(2-Oxo-tetrahirdro-furan-3-yioxy}-1 ,2,4,5-tétrahydro
-benzoldlazepine-3-carboxylic acid fert-butyl ester

Cpd LL1 was prepared according to the same procédure as for cpd
KK1. Cpd LL1 was obtained (0.65 g, 54%) as a white solid: 'H NMR (300 -
MHz, CDCls) 8 7.06 (d, J = 8.0 Hz, 1 H), 6.82 (m, 2 H), 4.93, 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, 9 H); MS (ES) m/z: 370 (M+Na). .

(o]

Q.
Gracer
- OH s

7-(3-Hydroxy-1-methoxycarbonyl-propoxy)-1,2,4,5-tetrahydro
~benzo|dlazepine-3-carboxylic acid tert-butvl ester

Cpd LL2 was prepared according to the same procedure as for cpd
KK2. Cpd L2 was obtained (0.74 g, 62%): "H NMR (300 MHz, CDCl,) &
7.01(d, J=8.3Hz 1 H),6.71 (4, J=25Hz,1H),6.8634{dd, J=8.3, 25 Hz,
1 H), 4.87 (t, J=6.1 Hz, 1 H), 3.89 (t, J= 6.1 Hz, 2 H), 3.78 (s, 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)

O

OMs
LL3

7-(3-Methanesulfonyloxy-1-methoxycarbonyi-propoxy)-1,2,4,5
-tetrahydro-benzo{djazepine-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 ofl: 'H NMR<{300



Cpd SS2 (448 mg, 469 was prepared using the sane procedure as for
cpd V2. 1H NMR (300 MHz, CDCI3) 57.72 (d, J=8.2 Hz, 2 H), 7.60(d, J =
8.3 H, 2 H, 6.71 (d, J=3.3 Hz, 1 H, 6.35 (d, J=3.3 Hz, 1 H),
4.18-4.25 (q, J =7.2 Hz, 2 H, 3.76(s, 2 H, 127 - 1.31 (t, J=7.1
Hz, 3 H; M5 (ES) mz: 299.1 (Mt1-1). )-CF3 SS3

215- (4-Tri f | crwomeizgd - phenyl ) - f ur an- 2- yl ket hanol PCUPsk0BB&7(2249

ng, 69% was prepared using the sane pr dure as for cpd V3. 1H NMWR

(400 MHz, CDCI3) 57.71 (d, J=8.1 Hz, 2 , J =8.1 Hz, 2 H, 6.70 (d,

J=3.3 , 1 H, 6.24- 6.25-(m 1 H, 3.96 (t, J=6.2 Hz, 2 H, 2.99

(t, J= 6.2 Hz, 2 H. WD 2007/121432PCT/ US2007/ 066772 173 864

[ 5-(4-Trifluoronet hyl - phenyl) 4ur an- 2- ylFacet ai dehyde Cpd S84

(144 ny, 60% was prepared using the same procedure as for cpd V4. 1H

NVR (300 MHz, Mg QyClh) &3 7203 (4, /=23 Hz,0 PH-)2671(¢=I)J, 27 TRAHH). B.63 (gd,2 Hz,

2 14), 7. 62 (d 5 38(d, J
23 ol - § %ﬁﬁy)&ﬂfﬁﬂ) 4481, #/Eg%dgzs?%.é?ﬂs a3f);

7- Met hoxy- 3 {2%3(%%) PI9Q 4. Sridk B9 (MireHYy 2Y39Kms 3h).2L5Q Gt High: |M$z 3, 45-t
etrahydro- 111-kenzeh disggveRbie

O
o
Mo K mNBoc

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, CDCls} §7.05 (d, J=8.0 Hz, 1 H), 6.80 (m, 2 H), 4.93 (t, J=7.8 Hz, 1
H), 453 (m, 1 H), 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), 1.50 (s, 9 H); MS (ES) m/z: 384 {M+Na).

O
Q
122 K
LL5

1-(2,3,4,5-Tetrahydro-1#+-benzof dlazepin-7-yloxy)-cyclopropane-
carboxylic acid methy! ester

A mixture of cpd LL4 (0.50 g, 1.88 mmol) and TFA (0.5 mL) in CH2Clp
{& mL) was stirred at roem temperature for 30 min. After.the mixture was
concen-trated, the residue was treated with aqueous NaHCO, and exiracted
with EtOAc. The organic layer was dried (MgSQ.) and concentrated to
dryness to give cpd LL5 (0.36 g, 100%) as a pale solid: 'H NMR {300 MHz,
CDCl3) 87.05 (d, J=8.0 Hz, 1 H), 6.80 (m, 2 H), 4.93 (t, J=7.8 Hz, 1 H),
4,63 (m, 1 H), 436 (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").



Cpd SS5 (81 ng, 37% was prepared using the same procedure as for cpd
&c. 1H NWR (300 MHz, DVsO-cl1l6) 5 7.84(d, J=8.2 Hz, 2 H), 7.74 (d,
J. 8.4 H, 2 H, 7.05 (d, J=3.3 Hz, 1 H, 7.01 (d, J=8.2 Hz, 1 H),
6.70 (d, J= 2.6 Hz, 1 H), 6.62 - 6.65 (d, J=8.1 Hz, 1 H, 6.34 (d,
J=3.2 H, 1 H, 3.70 (s, 3 H, 2.76 - 2.88 (m 8 H, 2.51 -2.65 (m

4H); M5 (ES) womo7ds& 2 (MrH). HO SS6 . _ PCT/US2007/066772
3,-(20-(4-Trifluoronethyl -phenyl)-furan-ggA-ethyl}-2, 3,4, 5-tetrahydro
- 1H benzoj dj azepi n- 7- ol Cpd SS6 (15 ng, 20% was prepared

usi ng the sanme procedure as for cpd 02d. 1H NWR (400 MHz, CDCI 3) 5
7.60 - 7:68(m 4 H, 6.97- 7:00 (m 1 H), 6.63 -.6.69 (m 3 H),
6.32(d, J= 3.1 H, 1 H, 3.70 - 3.91 (m 4 H, 3.41 -3.49 (m 41-1),
2.78- 2.86 (m 4 H; M5 (ES) mz: 4.02.1 S_ZMFH+). WO

2007/ 121432PCT/ U52007/ 066772 174 8% rhemel :

(3-(245-(4-Trifluoronethyl-phenyl)-furan-2-gli-ethy!}-2,3,4, 5-1etrahy

dro- 1H benzo[d] azepi n-7- j -NeEEPRDs g er d 837
(10 ny, 55% was .po i ng "THE %eltke pF ocedlyp4 alb. 1H
NVR (300 MHz, CDCI 3) 68 (d, J= 8.6 Hz, 2 H), 7.59 - 62 (m 2 H),

7.04 (d, J=7.9 Hz, 1 H), 6.72 (s, 1 H, 6.68 (d, Jc@3 H, 2 H),
6.28 (br, 1 H), 4.59 (Sg 2 H), 4.23- 4.31 (q, J= 7,1 Hz, 2.H), 2.87 -
|

3.41 (m 12 H), 30 (4 A-Hz, 3 (ES) mz: 488.1 (M+11+).
cpd 45 e HO N— O -
(3-1245-(4-Trifluoromethyl-p 1) - an-2-ylJ-ethyl)-2, 3,4, 5-tetrahy

dro- 1H-benzo[ dJazepi n-7-yl oxypd ki c aci d
CFa

1-{3-[5-(4-Trifluaromethyl-phenyl)-furan-2-ylmethyl)-2,3,4,5-tetrahydro-1H .
-benzo[djazepin-7-yloxy}-cyclopropanecarboxylic acid methyl ester

Cpd LL6 was prepared according to the same procedure as forcpd
X2. Cpd MM1 was obtained (25 mg, 68%) as a light brown solid: 'H NMR
(300 MHz, CDClg) 8 7.75 (d, J= 8.2 Hz, 2 H), 7.62 (d, J= 8.2 Hz, 2 H), 6.98
(d, J=7.9Hz, 1 H), 671 (d, J=3.3Hz, 1 H),6.64(m, 2 H),6.33(d, J=3.3
Hz), 3.83 (s,2H),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"*). :

] |
CFa
Q.
| cpd 38

1 -{3-[5—(4-Trifluoromethyl-phenyl)—furanwz-yl methy!]-2.3.4,5-.tetrahydr6-1 H
-benzo|dlazepin-7-yloxy}-cyclopropanecarboxylic acid

A mixture of cpd MM1 (20 mg, 0.04 mmol) and 3N NaOH {0.15 mL) in
MeOQOH (0.5 mL) was stirred at room temperature overnight. After the mixture
was conhcentirated, the residue was dissoived in Hz0O and washed with
EtOAc. The agueous 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



Cpd 45 (6 ng, 60% was prepared using the same procedure as for cpd
7. 1H NWVR (400 MHz, MeOD) 87.83 fd, J=8.3 Hz, 2 H), 7.67 (d, J= 8.2
Hz, 2 H, 7.11 (d, J=8.2 Hz, 1 H), 6.91 (d, J- 3.2 Hz, 1 H), 6.76-
6.81 (rn, 2 H, 6.42 (d, J= 3.0 Hz, 1 H, 4.57-(s, 2 H, 3.53 - 3,59
(m 2H, 3.43 (m 2 H, 3.09- 3.15 (m 8 H; M5 (ES) mz: 460.0
(MtH+) , 458. WQMPHEM32 Exanpl e rr HO CF3 Conpound 46: PCT/US2007/066772
{30-(4-Trifluoromethyl -phenyl)-pyridin- 35§l net hyl ] -
2,3,4,5-tetrahydro-11-1-benzo[ ol azepi n-7-yl oxyl -acetic acid The title
conpound was nmade according to Schenme TT. 175 Schene TT TT1

6- (4-Trifl uoronethyl - phenyl)-pyridi ne- 3-car bai dehyde Cpd 111
(498 ng, 63% was prepared using the sanme procedure as for cpd d a.

1H NMVR (300 , Y .. 1=15 ,
8.29 - g 33 ( “2%58)@9 %%}Eéifw %%2%§?&d JJ’}B%}? %EfZ ‘A)]{C‘H) .97
Eg,lGJ(—48T2 HZ ,J43)Hz, 1.H}57.00i(d, J= aaazHZH) 8.660d, JFB6 Hz, 1 H), 669(d? -

ri u etra r
0o- 1H benzoll egigeégmﬁg@ ﬁ: p% 8 cﬁ{ﬁ%ﬁsh@?&@/%@%éﬂm 4 d TT2y
(47 g, 249% v@&s3 (mn,cipd), ¢d7(mj 2H),HH® (s del)pvd (Eun/e: 472 (Mo cpd G b. 1H
NVR (300 MHz, CDCI3) 8 8.56<s, 1 H), 8.12(d, J=82 Hz,

Example NN

O ° ) CF,
" CC”‘\(_SYU
\ N
Compound 38; 1-{3-[2-(4-Trifiuoromethyl-phenyl)-thiazol-5-yIimethyl]-
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

NaBH(OAg);, 1 CF
OHC )g HOAG, CH,ClI JXO °
LLS + 2 2
\@ HaCO .‘@::N«\{_S‘r

N
MM, 42%

NaOH 0 o CF,
— SO~
Y/
\&N

epd 39, 80%

% o o~ CFs
N

MM1

1-{3-[2-{4-Triflucromethyl-phenyl)-thiazol-5-yimethyl}-2,3,4 5-tetrahydro-1 H-benzald
Jazepin-7-vioxy}-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 solid: H NMR
(300 MHz, CDCly) 6 8.06 (d, J=7.7 Hz, 2 H), 7.71 (m, 3 H), 6.99:{d, J=82



2 H, 7.71 - 7.82 (ro, 4 H, 6.99 (d, .1 =8.1Hz, 1 H),J=2.5 Hz, 1
H, 6.61 - 6.65.(dd, J. 2.5, 8.2 Hz, 1H),458(s,2H)
4.23-4.30(q, J=7.1 WD 2007/ 121432PCT7US2007/ 066772 176 Hz, 2 H,
3.70 (s, br, 2 H, 2.88 (s, br, 4 H, 2.65 (s, br, 4 H), 129(t, J=
7.1 Hz, 3 H; M5 (ES) mz: 485.1(I\/HrH+). cpd 46 CF3

{346- (4- Tri f moomometsbey | - phenyl) - pyri di n- 3-yl et hyl | - 2 p8rsHe7vedrv2ahydr
0- 1H benzo[cl azepi n-7-yl oxy)-acetic acig&.i8 Cpd 46 (28 ng, 70%
was prepared using the same procedure as tor cpd 7. 1H NWMR (400 MHz,
DVSO-d6) 8 8.87 (s, 1 H, 835 (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= 2.4
Hz, 1 H, 6.69 - 6.72 (dd, J= 2.5, 8.3 Hz, 1 H), 4.63(s, 2 H, 4.45
(s, br, 2 H, 2.98 (br, 8 H; M5 (ES) mz: 457.0 (M+1l-11, 455.1.

(M H) . Exanpl gz,UH), EBTmua )82 (s, 2 H), 3.74 (s, 3 H), 2.89 (m, 4 H), 2.71 (m, 4

3-(4" -Trifl ' tetrahyd
Ele benzz)l[ dj ;gﬂg n- %y?%!? @atl amggw %mghﬁhé WSOLﬁdyV\;g made

according to Scherme UU.

)?Zo CFs
"o m’“\@(@r
cpd 39

1-{3-[2-(4-Trifluoromethyl-phenyl}-thiazol-5-yimethyl]-2,3,4,5-tetrahydro-1H
-benzo[dl-azepin-7-yloxy)-cyclopropanecarboxylic acid

A mixture of cpd MM1 (86 mg, 0.17 mmol), NaOH (3N, 0.50 mL},
MeQH (0.5 mL) and THF (0.5 mL) was stirred at room temperature 7
overnight. The mixture was concentrated, the residue dissolved in HyO and
washed with Et2O. 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, CDClz) 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), 2.81 {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").

Example 00

’"\"@C

Compound 40: [3-(4"-Trifluoromethyl-biphenyl-4-yimethyl)-
2,3.4,5-tetrahydro-1H-benzo[dlazepin-7-yloxyl-acetic acid

The title compound was made according to Scheme 0O.



177 Scheme UU CF3 UU1

[3-(4"-Trifluoronethyl-bi phenyl-3-ylnethyl)-2,3,4,5-tetrahydro

- 1H benzo[ ol azepi n-7-yl oxy] -acetic acid ethyl ester To a

m xture of cpd 002 (0.10 g, 0.40 nmol),

3-(4-trifluoronethyl phenyl)-benzal dehyde (0.15g. 0.59 mml), CH206
(10 nmL) and MO%YRME2 nl, 0.35 mml) at room t enper argrEspagsaaded
Na<OAc) 36H {0.13 g, 0.58 mml ). After thggr xture was stirred
overni ght, additional Na(OAc)313H(0.06 g, 0.27 nmmol) was added. The
m xture was stirred at r.t. overnight and heated at ref lux for 30
mn. After cooled to roomtenperature, it was basified with agueous
NaHO03 and extracted with Et OAc. The-organic extracts were dried
(MgS™4) and concentrated. The crude product was purified bycol um
chromat ography to give cpd UUL (70 Sahenr@OP: 1H NVR (300 MHz, 00013)

87.72-(m 4 H, 7.61 (s, lH) S;d( 1 He 43-(m 2 Hy, 7.01<d,
J=8.2 Hz, 1 H), 6.71 (d,.J .7 Hz %, %-82@ Bediz, 1
H, 460<s, 2 HENgp8 (4,057, 2 He o g 727 S] NEORRELM 4
H, 2.67(m 4 H &8 (t, @2 VB ( ESY tamk: 24824 (WHH) .
WD 2007/ 121432PCT/ US2007/ 066772 178 HORC 47  OO1,79%
[3-(4" Trifluoronethyl - bi phenyl - 3- )qu@g yI) 2,3,4,5- tetrahydro

I

- 1H benzo[ d] az#gf saceti GRgh HO 7 was prepared
according to the oc re agchQbg gg,}gupSl d 4 obt ai ned
(41 ng, 69% as a beige solTd¥y 1 .thg_(_Sﬂ.Q_J\/l-iz Oc .92 (d,
J=8.2 Hz, 2 H), 784(9ﬂ27§/° ~ZTerp2 (d, J—73Hzoo’hdd%, (m 2
H, 7.04 (d, J=8.3 Hz, 1 H, 6.72 (d, J= 2.1 Hz, 665?&J-
8.3 Hz, 1 H), 461(i/ﬂzH) 699(b52 H, 2.81 ( m8H) M5 ( ES)
mz: 456(IVHH+). B0 47 of Formula (1) in Table
1 were prepared aféﬂbbTFt!ﬁW to the ri bed by the Schenes and
Exanpl es descri'bed herein. Table rese t e Corrpounds Cpd No.
. NaGH b4, 5%
THF-MeOH

Cpd 40, mo;“ oF,
FsC O

001
4"-Trifluoromethyl-biphenyi-4-carbaldehyde

Cpd OO1 (688 mg, 79%) was prepared according to a similar
procedure as for cpd G1a: 'H NMR (300 MHz, CDCls) 8 10.09 (s, 1 H), 7.99
(d, J=8.3 Hz, 2 H), 7.76 {d, J= 8.8 Hz, 2 H), 7.74 (s, 4 H).

U

3-(4'-Trifluoromethyl-biphenyl-4-ylmethyl)-2,3 4 ,5-tetrahydro-1 H-benzo| djazepin-7-ol
Cpd 003 (62%) was prepared according to a simitar procedure as for
cpd G2d: 'H NMR (300 MHz, DMSOQ) § 9.03{s, 1 H), 7.89(d, J=8.2 Hz, 2
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H), 7.80 (d, J=8.3 Hz, 2 H), 7.70 (d, J=8.1 Hz, 2 H), 7.46 (d, J=8.1 Hz, 2
H), 6.86 (d, J= 8.0 Hz, 1 H), 6.50 (d, J= 2.3 Hz, 1 H), 6.44-6.47 (dd, J =2.4,
8.0 Hz, 1 H), 3.64 (s, 2 H), 2.74 (br,s, 4 H), 2.56 (br, s, 4 H); MS {ES) m/z:
398.1 (M+H?). '

o)

O
004 O CF,

[3-{4'-Trifluoromethyl-biphenyl-4-yimethy!)-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 simifar
procedure as for cpd G1b: 'H NMR (300 MHz, CDCls) § 7.69 (s, 4 H), 7.56
(d, J=8.1Hz, 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 (g, J=7.1 Hz, 2 H), 3.69 (s, 2 H), 2.89 (s, br, 4 H), 2.65s, br, 4 H),
1.27-1.32 (t, J= 7.1 Hz, 3 H); MS (ES) m/z: 484.0 {M+H’).

0

0
OO
| 4

Cpd 40 CF,

[3-(4"-Trifluoromethyl-biphenyl-4-ylmethyl)-2,3,4,5-tetrahydro-1A-benzo{djazepin-
7-yloxy]-acetic acid

Cpd 40 (125 mg, 100%) was prepared according to a similar
procedure as for cod 7: 'H NMR (400 MHz, DMSO) 5§ 7.93 (d, J=8.2 Hz, 2
H), 7.81-7.85 (m, 4 H), 7.66 {d, J= 7.9 Hz, 2 H), 7.07 (d, J=8.3 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), 4.62{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-HY).
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Example PP

Compound 41: {3-f2-{4-Trifluoromethyl-pheny!)-pyrimidin-4-yimethyl]-2,3,4,5-1etrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme PP.

Scheme PP A

PA(PPhyly ' FiC
Na,CO 5e0;, Dioxane
F ev-s \QH/N
Cl fc@\ Dioxane, 100 °C T j’CHs Hz0, 100 °C
B(OH), #

FP1, 86%

HsC
3 \E/’T—
=N
G2b HBr {48%)

FoC HOA, DCE M0 OFs
: e KoCOg4 (&
@\rN\ cHo Na(OAC)BH @CN y Nﬂ C0s (ag)
Lo i

N
PP2 64% PR3, 43%

ﬂ E‘°J\’B’ o~ Nﬁ
O Ere Oy

PP5, 64%

CF,

PP4, 15%

NaCH o CFy
THF-MeOH Ho)l\/"@CN,ﬁY@
|

Cpd 41, 70%

FsC

N._=
PP1

4-Methyt-2-{4-trifiuoromethyl-phenyl)-pyrimidine
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Cpd-PP1 (1.507 g, 86%) was bre’pared according to similar procedure
as for cpd Gla: 'H NMR (300 MHz, CDCly) 58.69. (@.J=5.0Hz, 1 H), B58
(d, J=8.2Hz, 2 H), 7.73 (d, J=8.2 Hz, 2H),7. 13(d J= 50Hz 1 H), 282
(s, 3 H); MS (ES) m/z: 239.1 (M+H").

FsC
.. \©\fo CHO
| J
ot

2-(4-Trifluoromethyl-phenyl)-pyrimidine-4-carbaidehyde

A mixture of cpd PP1 (428 mg, 1,798 mmol), SeO, {998 mg, 8.991 |
mmol), dioxane (5 mL) and water {0.16 mL) was stirred at 100 °C for 16 h.
After tﬁe mixture was cooled to room temperature, it was filtared to remove
solids and concéntrated under vacuo. The residue was purified by-column
chromatography eluting with EtOAc/Hexane to give cpd PP2 (291 mg, 64%)
as a white solid: "H NMR (300 MHz, CDCl) 3 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).

CC’U@

7-Methoxy-3-[2- (4—tr|fluoromethyl phenyl)- pyr|m|dtn~4-ylmethyl]
2,3,4,5-tetrahydro- THbenzo[qjazeplne

Cpd PP3 (179 mg, 43%) was prepared according 1o a similar
procedure as for cpd G2c: 'H NMR (300 MHz, CDCls) & 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"),
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. =N
PP4 ' :
3-[2- (4-Tnﬂuorornethy! phenyf)-pynmdm 4-yimethyl]-2,3,4,5- tetrahydro-1 H-benzoldlaz

epin-7-ol

Cpd PP4 (26 mg, 20%) was prepared according to a similar
procedure as for cpd Gad: H NMH {300 MHz, CDCl3) 8 8.82 (d, J= 5 0 Hz
1 H}),8.56(d,J=8.2 Hz, 2 H), 7.73 (d, J=8.3 Hz, 2H), 7.62 (s, br, 1 H),
8.95 (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*). B

0 o CFy
O
: PP5

{3-[2-(4-Trifluoromethyl-pheny!}-pyrimidin-4-yimethyl}-2,3,4,5-tetrahydro- ‘
1H-benzo[dlazepin-7-yloxy}-acetic acid ethy! ester

Cpd PP5 (16 mg, 64%) was prepared according to a similar
procedure as for cpd G1b: 'H NMR (300 MHz, CDCls) 8 8.85 (s, br, 1 H),
8.54 (d, J=8.1 Hz, 2 H), 7.73{d, J= 8.3 Hz, 2 H), 7.61 (s, br, 1 H), 7.034d,
J=8.2Hz, 1H),6.72(d, J=2.5Hz, 1 H), 6.64-6:67 (m, 1 H), 4,59 (s, 2 H),
4.23- 4.30 (q, J=7.1 Hz, 2 H), 8.92 s, br, 2 H), 280-293(br BH) 1.29(t J
= 7.1 Hz, 3 H); MS (ES) m/z: 486.1 (M+H"). :

o o~ CFs
Ho_/”\/omN,\{l\'j(@r
=N

Cpd 41

" {3-[2-{4-Triflucromethyl-phenyl)-pyrimidin-d-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 41 (10 mg, 70%) was prepared according to a similar procedure
as for cpd 7: 'H NMR (400 MHz, DMSQ) 5 8.94 (d, J= 5.0 Hz, 1 H), 8.584{d,
J=83Hz, 2 H), 7.90{d, J=88Hz, 2 H), 765{d, J=5.1 Hz, 1 H), 7.01.(d,
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J=8.3 Hz,-1 H), 6.70{d, J= 2.6 Hz, 1 H), 6.60-6.62 (dd, J = 2.6, 8.2 Hz, 1
H), 4.60 (s, 2 H), 3.88 (s, 2 H), 2.86 (s, br, 4 H, 2.6Zs, br, 4 H); MS{ES)
m/z: 458.1 (M+H*), 456.0 (M-H). :

Example NN

ROV I

Compound 42: {3-[6-(4-Triflucromethyl- phenyl} pyrazin-2-ylmethyi]-
2,3.4,5etrahydro-1H-benzo[dlazepin-7-yloxy}-acetic acid

The title compound was made acéording to Scheme NN.

Scheme NN
S Pd(PPhg), Fa
Nazco;g
Ch N_Cl Fa Dioxane T
\E /j/ * wo“c
N B{OH), —
) NN, 50%
-PA(PPhg)s CF,
BugSn— CF3 0s0, (cat) ]
Tolusne .rl\-!HIFOHZO |
110°C /\E alO, N/
L/
NN2,81% NN3, 83%
Alb
DCE, HOAc Fa
Na(OAc)aBH /\OLO
NN4, 35%

NaOH ULO\@’\[ @

" Cpd 42, 70%
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' CFy
Ch N
W

2-ChIpro—6—(4-trilluoromethyi-phenyi)-pyrazline _
Cpd NN1 (522 mg, 50%). was prepared according to a similar
procedure as for cpd Gla. 'H NMR (300 MHz, CDCly) 8.97{s, 1 H), 8.60
(s, 1 H), 8.15 (d, J= 8.2 Hz, 2 H), 7.78 (d, J=8.3 Hz, 2 H).
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2-{4-Trifluoromethyi-phenyl}-8-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 mimol) and toluene (2.0 mb) was
refluxed under N; for 18 h. The mixture was cooled and concentrated. Cpd -
NN2 was obtained after column chromatography purificétion as clear oil {98
mg, 95%): 'H NMR (300 MHz, CDCl3) § 8.92 (s, 1 H), 8.58 (s, 1"H), 8.204d,
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).
CFj

o’\EN\
N”
6-(4-Tr|'fluoromethyi-phenyl}pyrazine-.2-carbaidehyde

A mixture of NN2 (72 mg, 0.288 mmol), THF {2.5 mL), water (2.5 mL),
0s0, (2.5 wit%, 2 drops) and NalOy4 (123 mg, 0.576 mmol) was stirred at r.t.
for 18 h. The mixture was poured into aqueous NaHCOs, extracted with
CH.Cl,. The organic extracts were washed with water, brine, dried {NazS0y,)
and concentrated. The residue was purified by column chrométogfaphy to
give NN3 (60 mg, 83%) as beige solid: 'H NMR (300 MHz, CDCls) & 10.25
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(s, 1H), 9.28 (s, 1 H), 9.16 (s, 1 H), 8.25 (d, J=8.1 Hz, 2 H), 7.83(d, J= 8.2

Hz, 2 H).
0 ' _CF,
Oy
’\l[ )

{3-[6-(4-Trifluoromethyl-phenyl)-pyrazin-2-yimethyi}-2,3,4,5-tetrahydro-
1H-benzoldjazepin-7-yloxy}-acetic acid ethyl ester

Cpd NN4 (38 mg, 35%) was prepared according to a similar
procedure as for cpd G1b. 'H NMR (300 MHz, CDCls) 58.94 (s, 1 H), 8.81
(s, 1H),8.14 {d, J =8.1 Hz, 2 H), 7.76 {d, J = 8.3 Hz, 2 H), 7.004{d, J=8.2
Hz, 1 H), 6.70 (d, J = 2.6 Hz, 1 H), 6.61-6.66 (dd, J = 2.7, 8.2 Hz, 1H), 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").

i—«o ' CF.
mw’\("‘\f@/
{3 [6- (4-Tr|f!uoromethy[-pheny[) pyrazm-E-ylrnethyl]-Q 3.4,5-tetrahydro-
1H-benzoldlazepin-7-yloxy}-acetic acid
Cpd 42 (21 mg, 70%) was prepared according to a similar procedure

as for cpd 7. 'H NMR (400 MHz, DMSQO-ds) 5 9.40{s, 1 H), 8.88 (s, 1 H),
843 (d, J=7.6Hz, 2H},7.95(d, J=8.4 Hz, 2H), 7.08 (d, J= 5.9 Hz, 1 H),
6.78 (s, 1 H), 6.68 (s, br, 1 H), 5.76 (s, 2 H), 4.62+s, 2 H), 3.00 (br, 8 H); MS
(ES) m/z: 458.1 (M+H") :

Example QQ

HO,C. Om \U/Q/

Compound 43: {3-[6-(4-Trifluoromethyl-phenyl)-pyridin-2-yimathyl]-
2,3,4,5-tetra-hydro-1 H-banzofdlazepin-7-yloxy}-acetic acid
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The title compound was made according to Scheme QQ.

Scheme QQ
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6-(4-Trifluoromethyl-phenyl}-pyridine-2-carbaldehyde

Cpd QQ1 (0.78 g, 58%) was prepared according to the same
procedure as for cpd Gla: '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, /= 8.2 Hz, 2 H); MS{ES) m/z:
284 (M+Na).
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(2,3,4,5-Tetrahydro-1H-benzo[dlazepin-7-yloxy)-acetic acid ethyl ester
A mixture of cpd JJ1b {0.93 g, 2.66 mmol) and TFA{1.10 mL, 14.8

mmol) in CHxClz (1.5 mL) was stirred at room temperature under Nz for 21 h.
After the mixture was concentrated, the residue was treated with aqueous -
NaHCQ; and extracted with. EtOAc. The organic layer was dried {MgS0.)
and concentrated to give cpd A1b (0.66 g, 100%) as oil: "H NMR (300 MHz,
CDCl3) 6 7.09 (d, J=8.2 Hz, 1 H), 6.77 {d, J= 2.5 Hz, 1 H), 6.71 (dd, J =
8.2, 2.6 Hz, 1 H), 4.62 (s, 2 H), 4.30 (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
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{3-[6-(4-Trifluoromethyl-phenyl)-pyridin-2-ylmethyl}-2,3,4,5-tetrahydro-1H
-benzo|djazepin-7-yloxy}-acetic acid ethyl 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,
CDCl3) 88.13 (d, J=8.1 Hz, 2 H), 7.81 (t, /=7.70 Hz, 1 H), 7.73{d, J=8.1
Mz, 2 H), 7.65 (d, J= 7.6 Hz, 1 H), 7:58 {d, J= 7.6 Hz, 1 H), 7.02{d, J=8.2
Hz, 1 H), 6.72 (d, J=2.5 Hz, 1 H), 6.64 (dd, J= 8.1, 2.6 Hz, 1 H), 4.601s, 2
H), 4.28 (0, 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
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{3-[6-{4-Trifluoromethyl-phenyl)-pyridin-2-yimethy!}-2,3,4,5-tetra-
hydro-1H-benzo|djazepin-7-yloxy}-acetic acid
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Cpd 43 was prepared according to the éame procedure as forcpd 7.
Cpd 43 was obtained {31 mg, 94%) as an off-white solid: 'H NMR {400 MHZ,
DMSO-dg) 8 8.30 (d, J= 8.1 Hz, 2 H), 7.95 (m, 2 H), 7.864d, J=8.2 Hz, 1
H),7.58 (m, 1 H),7.00(d, J=8.2Hz, 1 H),6.63 (d, J=2.3Hz, 1 H), 6.61
{(dd, J=8.2, 2.5 Hz, 1 H}, 4.60 (s, 2 H), 3.87 (s, 2 H), 2.84:{m, 4 H), 267 {m,
4 H); MS (ES) m/z: 457 (M+H").

Example RR

o
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Compound 44: {3-[5-{(4-Methoxy-phenyl)-furan-2-ylmethyl}-2,3,4,5-tetrahydro
-1 H-benzofdlazepin-7-yloxyl}-acetic acid ‘

The title compound was made according to Scheme RR.

Scheme RR

Jte OCH;
OCHs  NaBHOAC) EtO‘JlVO
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{3-[5-(4-Methoxyphenyl)-furan-2-ylmisthyl]-2,3,4,5-tetrahydro-1H
-henzo[dlazepin-7-yloxy}-acetic acid ethyl ester
Cpd RR1 was prepared according fo the same procedure as for cpd

X4. Cpd RR1 was obtained (65 mg, 68 %) as yellow oil: 'H NMR (400 MHz,
CDCl3) 8 7.48(d, J=8.9 Hz, 2 H), 6,30 (d, J=8.2 Hz, 1 H),6.82{d, J= 8.9 ‘
Hz, 2 H), 6.60 (d, J= 2.7 Hz, 1 H), 6.57 (dd, J=8.2,2.7 Hz, 1 H), 6.35(d, J
=3.2Hz, 1 'H). 6.17 (d, J=3.2Hz, 1 H),449{s,2H), 4.18{q, J=72 Hz, 2
H), 3.75 (s, 3 H), 3.71 (s, 2 H), 2.83 {m, 4 H), 2.65{m, 4 H), 1.22.(, J=7.2 -
Hz, 3 H); MS (ES) miz: 436 (M+H?).

O
HOJ\/O\CCNXOJ/@/OCHB
44 \_/ |
{3-[5~{4-Methoxy-phenyl)-furan-2-yimethyl}-2,3,4,5-tetrahydro-1H
-benzoldlazepin-7-yloxy}-acetic acid
A solution of cpd RR1 (55 mg, 0.13 mmel) in methanol {2 mL) was
treated with 1N aqueous NaQOH (0.26 mL, 0.26 mmol). After stirring
overnight, the mixture was concentrated 16 dryness. The residue was
dissolved in H20, 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, CDCls) 8 7.46 (d, J= 8.8 Hz, 2 H), 6.924{d, J=7.3 Hz, 1 H),
6.85 (d, J= 8.8 Hz, 2 H), 6.62 (m, 2 H), 6.57 (d, J =33 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), 3.63{m, 4 H), 2.70
(m, 4 H); MS (ES) m/z: 408 (M+H").
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(3-{2-[5-(4-Trifluoromethyl-phenyl)-furan-2-yl]-ethyl}-2,3,4,5-tetrahydro-
1 H-benzo[djazepin-7-yloxy)-acetic acid

The title compound was made according to Scheme 88.

Scheme SS
Scheme 58

NBS
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{5-Bromo-furan-2-yl}-acetic acid ethyl ester

Cpd SS1 (765 mg, 52%) was prepared using the same procedure as
for apd V1. "H NMR (400 MHz, CDCs) 5 6.25 (d, J = 3.2 Hz, 1 H), 6.22 (d, J
—3.2Hz, 1 H), 4.16-4.22 (q, J= 7.1 Hz, 2 H), 3.65 (s, 2 H), 1.24-1.29 (t, J =
7.2 Hz, 3 H).

O
e A3 )
S82

[B-(4-Trifluoromethyl-phenyl)-furan-2-yi]-acetic acid ethyl
ester

Cpd 852 (448 mg, 46%) was prepared using the same procedure as
for cpd V2. 'TH NMR (300 MHz, CDCl3} § 7.72 (d, J = 8.2 Hz, 2 H), 7.60 (d, J
=8.3 Hz, 2H), 6.71 (d, /=3.8Hz, 1H), 6.35 (d, /= 3.3 Hz, 1 H), 4.18-4.26
{q, J=7.2Hz, 2H),3.76 (s, 2 H), 1.27 - 1.31 {t, J=7.1 Hz, 3 H); MS{ES}
m/z: 299.1 (M+H*).

no~ A3 ),

383
2-[5-(4-Triffuoromethyl-phenyl)-furan-2-yl}-ethanol

Cpd S83 (249 mg, 69%) was prepared using the same procedure as
for cpd V3. 'H NMR (400 MHz, CDCls) 8 7.71 (d, J= 8.1 Hz, 2 H), 7.614d, J
=8.1 Hz, 2H),6.70(d, J=3.3Hz, 1 H), 6.24 - 6.25{(m, 1 H), 3.96 (, /=6.2
Hz, 2 H), 2.99 (1, J=86.2 Hz, 2 H).
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[5-{(4-Triflucromethyl-phenyl)-furan-2-yl]-acetaldehyde
Cpd SS4 {144 mg, 60%) was prepared using the 'same procedure as
for cpd V4. 'H NMR (300 MHz, CDCls) 59.79 (1, J=20 Hz, 1 H), 7.73{d, J
=8.2Hz 2H),762(d, J=8.4Hz, 2H),6.75(d, J=3.3 Hz, 1 H), 6.384d, J
=3.3Hz, 1 H), 3.81 (d, J= 1.9 Hz, 2 H). -

MeQ.

885

7-Methoxy-3-{2-[5-(4-trifluoromethyi-phenyl)-furan-2-yl]-ethyl}-2,3,4,5-tetrahydro-1H-benzoldlaz
epine

Cpd SS5 (81 mg, 37%) was prepared using the same procedure as
for epd G2¢. "H NMR (300 MHz, DMSO-ds) 5 7.844d, J= 8.2 Hz, 2 H), 7.74
(d, J=8.4Hz,2H),7.05(d, J=3.3Hz, 1 H),701({d, J=8.2Hz, 1 H),8.70
(d,J=26Hz,1H),662-6:65(d, J=8.1Hz, 1H),6.34(d, J=3.2Hz, 1H),
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™. '

00
N O.
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886
3-{2-[5-(4-Trifluoromethyl-phenyl)-furan-2-yl]-ethyl}-2,3,4,5-tetrahydro-
1H-benzo]djazepin-7-ol

Cpd SS6 (15 mg, 20%}) was prepared using the same procedure as
for cpd G2d. "H NMR (400 MHz, CDCl3) 6 7.60 - 7.68{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").
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(3-{2-[5-(4-Trifluoromethyl-phenyl}-furan-2-yil-ethyi}-2,3,4, 5-tetrahydro-
1H-benzo[dlazepin-7-yloxy)-acetic acid ethyl ester

Cpd 857 {10 mg, 55%) was prepared using the same procedure as
for cpd G1b. 'H NMR (300 MHz, CDCly) § 7.68 (d, J= 8.6 Hz, 2 H), 7.59 ~
7.62 (m, 2 H), 7.04 (d, J=7.9 Hz, 1 H), 6.72 (s, 1 H), 6.68(d, J=3.3Hz, 2
H), 6.28 (br, 1 H), 4.58 (s, 2 H), 4.23 - 4.31 (q, J=7.1 Hz, 2 H), 287 - 3.41
(m, 12 H), 1.30 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 488.1 (M+H").

HO,C._0 5

cpd 45

| {3-{2-[5-(4-Tritluoromethyl-phenyl}-iuran-2-yi}-ethyl}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 45 (6 mg, 60%) was prepared using the same procedure as for
cpd 7. 'H NMR (400 MMz, MeOD) 5 7.83{(d, /= 8.3 Hz, 2 H), 7.67{d, J=8.2
Hz, 2 H), 711 (d, J=8.2Hz, 1 H), 6.81 (d, /=3.2 Hz, 1 H), 6,76 - 6.81(m,
2H), 6.42 (d, J= 3.0 Hz, 1 H), 4.57 {s, 2 H), 3.53 — 3,59 (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
2o
O
CF3

Compound 46: {3-{6-(4-Trifluoromethyi-phenyl}-pyridin-3-yimethyl}-
2,3,4,5-tetrahydro-1 H-benzo[ dlazepin-7-yloxy}-acetic acid

The title compound was made according to Scheme TT.
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TT1
6-(4-Trifluoromethyl-phenyl)-pyridine-3-carbaidehyde
Cpd TT1 {498 mg, 63%) was prepared using the same procedure as
for cpd Gia. "H NMR (300 MHz, CDCls) § 10.18 (s, 1 H), 9.18 {d, J= 1.5 Hz,
1 H), 8.29-8.33 (dd; J=2.1,82Hz, 1 H),822{d, J=8.1 Hz,2 H}, 7.97 {d,
J=8.2Hz 1H), 778 (d, J=8.2Hz 2H).

o
_ |

o

T2
CFy

{3-[6-(4-Trifluoromethyl-phenyl)-pyridin-3-yimethyl}-2, 3,4, 5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid ethyl 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,
2 H),7.71 —7.82{(m, 4 H), 6.99 (d, J= 8.1 Hz, 1 H), 8:89d, /= 2.5 Hz, 1 H),
6.61 —6.65.(dd, J=2.5,8.2 Hz, 1 H), 4.58{s, 2 H), 4.23-4.304{q, J=7.1
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Hz, 2 H), 3.70 (s, br, 2 H), 2.88 (s, br, 4 H), 2.65 (s, br, 4 H), 1.29 {t, J=7.1
Hz, 3 H): MS (ES) m/z: 485.1 (M+H").

HO/?\/OmN =N
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cpd 46
CF4

{3-[6-{4-Trifluoromethyl-phenyl)-pyridin-3-yimethyl}-2,3,4,5-tetrahydro-
1H-benzo[dlazepin-7-yloxy}-acetic acid

Cpd 46 (28 mg, 70%) was prepared using the same procedure as for
cpd 7. 'H NMR (400 MHz, DMSO-d) §8.87 (s, 1 H), 8.35 (d, J=8.2Hz, 2
M), 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), 4634s, 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

Hézch\CcN CFa

Compound 47: [3-(4"-Trifluoromethyl-biphenyl-3-yimethyl)-2,3,4,5-tetrahydro
-1H-benzoldlazepin-7-yloxyl-acetic acid

The title compound was made according to Scheme UU.
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[3-(4'-Trifluoromethyl-biphenyl-3-yimethyl)-2,3,4,5-tetrahydro
-1 H-benzof dlazepin-7-yloxy]-acetic acid ethyl ester

To a mixture of cpd 02 {0.10 g, 0.40 mmol), 3-(4-trifluoromethyl-
phenyl)-benzaldehyde (0.15 g, 0.59 mmol), CHzClz (10 mL) and HOAc¢{0.02
mL, 0.35 mumol} at room temperature was added Na{OAc);BH{0.13 g, 0.58
mmol). After the mixture was stirred overnight, additional Na{OAc)sBH {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 NaHCQO; and extracted with EtOAc. The organic extracts were
dried (MgSQs) and concentrated. The crude product was purified by column
chromatography to give cpd UU1 (70 mg, 37%): "H NMR (300 MHz, CDCls)
8§7.72(m, 4 H), 7.61 (s, 1 H), 7.51 {m, 1 H), 7.43{m, 2 H), 7.01{d, J=8.2
Hz, 1 H),6.71 (d, J=27 Hz, 1 H), 6.64{dd, J=8.2,2.7Hz, 1 H), 480{s, 2
H), 4.28 (0, J=7.2 Hz, 2 H), 3.72 (5, 2 H), 2.80 {m, 4 H), 2.67 {m,4 H), 1.32
(t, J = 7.2 Hz, 3 H); MS (ES) m/z: 484 (M+H").
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[3-(4'-Trifluoromethyl-biphenyl-3-yimethyl}-2,3,4,5-tetrahydro
~1H-benzo|[dlazepin-7-yloxyl-acetic acid

Cpd 47 was prepared according to the same procedure as for cpd 31.
Cpd 47 was obtained (41 mg, 69 %) as a beige solid: 'H NMR {300 MHz, |
DMSO-ds) 5 7.92 (d, J=8.2 Hz, 2 H), 7.84 (m, 3 H), 7.72 (d, J= 7.3 Hz, 1
H), 7.55 (m, 2 H), 7.04 (d, J=8.3 Hz, 1 H), 6.72 (d, J=2.1 Hz, 1 H), 6:65-(d,
J=8.3Hz, 1H), 4.61 (s, 2 H), 3.99 (bs, 2 H), 2.81 (m, 8 H); MS (ES) m/z:
456 (M+H").

ACompounds 1 through 47 of Formula {I) in Table 1 were prepared
according to the methods described by the Schemes and Examples
described herein.

Table 1. Representative Compounds

Cpd No. Structure
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Biological Examples

Example 1

Transfection assay method for PFAR o, v or 8 rsceptors

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 PPARu, y or & fused to the yeast GAL4 DNA bindihg
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
frypsinized and seeded at a density of 50,000 cells/well into 96 well plates
and incubated ovemight as above. The cells were then freated with test
compounds or vehicle and incubated for 18-24 hrs as above. Luciferase
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 resulis. Below, in Table 2, are representative compounds
and data; in some cases, where multiple £ECso's are shown, multipie
measurements were taken. Naturally, differentcompounds 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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Cpd No. | PPARS ECs (nM) | PPARY ECso (nM) | PPAR0, ECso (nM)
1 -.34.1 >3000 . 546 758
66.6 >3000
2 161.8 >3000 >3000
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 >3000
8 85.9 >3000 >1000
122.7
2] 74.2 >3000 >3000
70.9 >3000

10

Oove
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53.0  >3000 53000
87.7 >3000 |
11 135.8 3000 >1000
12 | 1217 . © »8000 >1000
13 1743 _>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 -




--' OF3 184 Biological Exanples Exanple 1 Trans fection assay
rret hod for PPAR a, y or 8 receptors HEK293 cells were grown in
DVEM F12 nedi um suppl emented with 10% FBS and gl utam ne (| nvitrogen)
and incubated in a 5% CO2 incubator at 379C. The cells were
co-transfect | E-C reagent (Invitrogen) in free
medi um (Opti ‘%ﬁ%k%% anﬂerogen) with two mamal i an expré’?&ﬁg}ﬁ]"'ﬁqﬁgﬁﬁ ds,
one contai ning the DNA sequence coding ft7 the |igand bi ndi ng domai ns
of either PPARa, y or 8 fused to the yeast GAL4 DNA bi ndi ng domai n
and the other containing the pronoter seguence of t he yeast GAL4

(UAS) fused to the firefly luciferase cDNA reporter. The next day,
t he medi um was changed to DVEM F12 nedi um suppl enented with 5%

char coal treat ge—servm{Hyetonrer—andrgtutamnre—Alter—6—hrs—the;’'cel | s
were trypsinizgd and sgqeded at a dengity of 50, 000 cells/well ipto 96

wel | plates and ingubatled ovgnni ght @s aboypg The|cel | saygye then
treated with tgst conpqunds or vehicie and incubajed for 18-24 pnrs as
above. Luciferdse reporiter activity was neasured 0sing the Steady-d o
Luci ferase Assdy Kit friom Promega. DMRI E- C Reagen{ was purchasef from
G BCO Cat. No. 104587 014. OPTBOMEM | ReduceiP08er um Medi u89@Bs
pur chased from{GQBCO ((Cat. No . 31985 Steady-d alluciferase Assay

Kit was purchaded from{Pronega (Part# E254B). A vari ety of .
exanpl e conpounds éﬁve been g,e and| t est withja ran 0 nfvitro
results. Below)| in Table @? repr =sent%%09e comoun g@nd dafa; in
some cases, where nultipl e Epp' s arg ohul t{ple nmeasurenepts
were taken. Natjurally, [different- corrpoun I n Forpula (1) may have
not activities{rdentical to any one fonpound below. 165 Cpd NO
PPAR5 ECso (nM PPéiRy FCso (nM . PPARa EC50 (nM 1}34.1 g

27.1 >3000 " 1000
. 220 - >3000

25 110 53000 " 51000
10.8 >3000

26 15.8 >3000 >3000

27 <3 =>3000 >3000
14 >3000

o27a 0.92 >1000 - >3000

27b 12.6 >3000 >3000

13.9 >3000 '»3000

28 <3 | >3000 >3000




>3000 546 758 66.6 >3000 2 161.8 >3000 >3000 3 142.9 >3000 >3000 4
95. 2 >3000 >3000
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28a 1.8 >3000 >3000

28b 5.4 >3000 >3000

9.8 >3000 >3000

29 <3 622 >3000

30 0.9 © 53000 | 3000

31 . 237 >3000 >3000

32 157.0 - >3000 >3000

33 1479 >3000 >3000

167 >3000 ~ >3000

34 372.8 © >3000 >3000

=3000 >3000

35 - 169.2 >3000 >3000

36 29.2 >3000 >3000

a7 53 =3000 >3000




5 51.6 >3000 >3000 6 243.1 >3000 >1000 7 14.5 >3000 >3000 18.9 >3000
8 85.9

WO 20071121432 | PCT/U.S20071066772.
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38 18 ' >1000 - 31

39 2 >1000 - >1000
40 >1000 >3000 . 53000
41 >1000 ~ >3000 - >3000
42 >1000 | >3000 >3000
43 >3000 >3000 >3000
44 >1000 >3000 3000
45 >1000 | =>3000 >3Q00
46 312.3 | >3000 ' >1oog
47 >3000 >3000 >3000

Example 2
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Rat Study of Compound 7
0 : ‘ F .
N Y .
\/
Compound 7

Rats carry the majority of serum 6holéste'rol in the HDL ﬁpoprotein
fraction while humans carry the majo'rity of serum cholesterol in LDL and
VLDL lipoproteins. To mimic a human hypercholesterolemic sta’té ina
rodent model, Spragt_.le Dawley rats were fed a diet high in cholesterol
(Research Diets, C13002) for 6 days before treatment with the compounds
fof 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 fevels, achieving the
levels 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 (1)



186 53.0 87.7 >3000 >3000 >3000 11 135.8 >3000 >1000 12 121.7 >3000

>1000 13 174.3

WO 2007/121432 PCT/US2007/066772
191 '
. Dose HDL-C LDL-C  [Total CholesterofTriglycerides| Liver
(mgrkg) | (mg/dl) ‘|  (mgrdL) (mg/dL) (mg/dL) .| Weights
Veh (Chow)| 38.0+1.1 10.420.8 59.0+2.3 168.9113.0
Veh (HC) { 23.7+£3.3 35.8+7.3 260.0+321 | 263.7+21.3 | 25.1+0.4
0.1 242429 32.714.7 239.0+22.4 269.8127.8 | 24.9+20.8
03 | 206+14 | 312115 233,245 264.74_-29.6' 25.0+0.8
1 31.8:0.9* | 24.4+1.3 173.347.9" | 237.74254 | 23.9H05
3 39.6+1.6* | 20.6H1.5* 152.218.5™ 29954359 | 27.2+0.9
*p<0.05
**p<0.001
Table 4. Compound 7 in vivo data (i)
DOSE . ) Tmax Cmax , AUC 0-24
Dose | Interval | ti2(hr) | (ng/mlL) {ng/mL) (ng-hrimL)
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
3P Single ~29 5.5 733 14200
ND - £/ could not be determined
b: n=2
References:

Auboeuf et al., 1997, Diabetes 46(8):1319-1327

Braissant et al.,, 1996, Endocrinology 137(1): 354-368

Barak et al, 2002, Proc. Natl. Acad. Sci. USA 99(1):303-308
Lawn et al., 1999, J, Clin. Investigation 104{8): R25-R31
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Leibowitz et al., 2000, FEBS Lett. 473(3):333-336
Oliver et al., 2001, Proc. Natl. Acad. Sci. USA 98(9):5306-5311
Tanaka et al, 2003, Proc. Natl. Acad. Sci. USA 100(26).15924-15929

Wang et al., 2003, Cell 113:159-170



17 439.2 >3000 >3000 18 174. 4 >3000 >3000 19 230.6 >3000 >3000 20

>1000 >3000 >3000 187
193

What is claimed is:
1. A compound of Formula (J)

Formula (I)
.':‘. O
X R3 /R4 Rs R-G
HO N \
& LI 00—

wherein:

X is a covalent bond, O, or S;

R, and R, are independently selected from the group con-
sisting of H, C,_salkyl, and substituted C, ,alky], orR,,
R, and the carbon atom to which they are aftached
together may form C,_,cycloalkyl;

R, is H;

R, and R; are independently selected from the group con-
sisting of H, halo, C,_salkyl, C;_,cycloalkyl, C;_,cy-
cloalkyl-C, ,alkyl, C;_,cycloalkyloxy-C,_,alkyl,
C,-¢alkoxy-C, ,alkyl, C4., saryl, heteroaryl, halo substi-
tuted C,_,alkyl, amino substituted C, ,alkyl, Cq ,qaryl
substituted C,;_,alkyl, cyano substituted C,_,alkyl, and
hydroxy substituted C,_,alkyl;

R and R, are independently selected from the group con-
sisting of H, halo, C,_;alkyl, halo substituted C, _;alkyl,
C,_salkoxy, and halo substituted C, ,alkoxy;

nis 1;and ,
Q is selected from the group consisting of . o



21 421.7 >3000 >3000 22 >3000 >3000 >3000 23 109.3 >3000 >3000 70.2
>3000 24 27.1 |
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>3000 >1000 22.0 >3000 25 11.0 >3000 >1000 10.8 >3000 26 15.8

>3000 >3000
195

\ 7/

and enantiomers, diastereomers, tautomers, or pharmaceu-

tically acceptable salts thereof.

2. The compound according to claim 1 whereinR; and R,
are independently selected from the group consisting of H
and C,_galkyl, orR,, R, andthe carbon atom to which they are
attached together may form C,_scycloalkyl.

3. The compound according to claim 1 wherein R, and R,
are independently selected from the group consisting of H
and CH,, or R;, R, and the carbon atom to which they are
attached together may form

4. The compound according to claim 1 wherein R and R,
are independently selected from the group consisting of H,
halo, halo substituted C, _;alkyl, C,_;alkoxy, and halo substi-
tuted C, zalkoxy.

5. The compound according to claim 1 wherein R4 is Hand
R, is selected from the group consisting of halo, halo substi-
tuted C, ;alky], and halo substituted C,_jalkoxy.

6. The compound according to claim 5 wherein R; is
selected from the group consisting of F, CF;, and —O—CF;.

7. The compound according to claim 1 wherein R, and R
are independently selected from the group consisting of H

and C,_galkyl.



27 <3 >3000 >3000 1.4 >3000 27a 0.92 >1000 >3000 27b 12.6 >3000
>3000 13.9 106

8. The compound according to claim 1 wherein R; is H,
9. The compound according to claim 1 wherein Q is
selected from the group consisting of

F@ﬁ%@m T

et
\N""’O



>3000 >3000 28 <3 >3000 >3000 188 2% 1.8 >3000 >3000 28b 5.4 9.8
>3000 >3000 197

0
and \lN

HiC

10. The compound according to claim 1 wherein Q is
selected from the group consisting of

—N - N
s ’ S ; 0 ,
\ W g
H;C
0 and 0

' H3C : - ch.



>3000 >3000 29 <3 622 >3000 30 0.9 >3000 >3000 31 237 >3000 >3000 32
157. 0 >3000 198

11. The compound according to claim 1 wherein X is O.

12. A compound according to claim 1 wherein

Xis O;

R, Ry, Ry, and Ry are independently selected from the
group consisting of H and C, ;alkyl, or R, R, and the
<arbon atom to which they are attached together may
form

and
R¢ and R, are independently selected from the group con-
sisting of H, halo, C, ,alkoxy, and halo substituted
C,.;alkyl, and halo substituted C, _jalkoxy;
and enantiomers, diastereomers, tautomers, or pharmaceu-
tically acceptable salts thereof,
13. A compound of Formula (Ia)

Formnutz (Ta)

Y Ve
HO ‘\\N. o ‘R-;



>3000 33 147.9 167 >3000 >3000 >3000 >3000 34 372.8 >3000 >3000 >3000
>3000 35 169.2 >3000 >3000 199

wherein

R, and R, are independently selected from the group con-
sisting of H and C, galky], orR,, R, and the carbon atom
to which they are attached together may form C;_sCy-
cloalkyl; e

R4 and R, are independently selected from {he group con- -
sisting of H, C,;alkyl, halo, and halo substituted
Cy-salkyl; -

R, and R, are independently selected from the group con-
sisting of H and C, zalkyl; and

Q is selected from the group consisting of

/N 8 |
(T8 T T

A Hﬁ Hj/g

0
|
|

S

H5C
\'/é v Né
/
: C A=y -

N"'\
N\ ¢ N - !
/7 T
. \
H,C



36 29.2 >3000 >3000 37 5.3 >3000 >3000 189 38 18 >1000 31 39 12
>1000 >1000

200

and enantiomers, diastereomers, tautoraers, or pharmaceu-
tically acceptable salts thereof,
14. A compound of Formula (Ib)

Formula (Ib)
o
o) /R4 e
1O A\ -
KCOH -0

wherein

R, and R,are independently selected from the group con-
sisting of H and CHj, or R,, R, and the carbon atom to
which they are attached together may form

R, and R are independently selected from the group con-
sisting of H, CH,, and —CH,CH,; and

Q is selected from the group consisting of



40 >1000 >3000 >3000 41 >1000 >3000 >3000 42 >1000 >3000 >3009 43
>3000 >3000 >3000 44 >1000

201




>3000 >3000 45 >1000 >3000 >3000 46 312.3 >3000 >1000 47 >3000 >3000
>3000 Exanmple 2 WD 2007/ 121432PCT/ US2007/ 066772

202
and enantiomers, diastereomers, tantomers, ox phamiaceu-
tically acceptable salts thereof.
15. A compound of Formula (Ic)

Forrnula (Ic)

7 Re Ry

R,, R,, 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

R, is selected from the group consisting of H, CH,, and
—CH.CH,;

R, is halo or halo substituted C, _salkyl; and

Q is selected from the group consisting of

8 ’ 8 ) O ’
\ A W
H3C
o and o

H;C H;C



190 Rats carry the mgjority of serumcholesterol in the HDL
| i poprotein fraction while humans carry the majority of serum
cholesterol in LDL and VLDL |i poprot g@sns. To mmc a human

hyper chol esterolenmic state in a rodent” nodel, Sprague Dawl ey rats

were fed a diet high in cholesterol (Research Diets, C13002) for 6

Fommi ni ng. on { ho. dpBHctyupeR, FaNERINS aiofiaRl, oFpp bR, 1 ©
controls (MC. High cheal ?%F%l? S¢ FTeg?f'have serum t ot al
chol esterol and LDIL6CAlcomp opiieg fnelaadSdvBgrenlis fol d and serum
HDLC i s decreased iia) RporRxisHt el y 30-50% conpared with chow di eVean)
controls. Tr gha of 22Ppaue; Dawl ey rats fed the high
chol esterol diet lqetg O@%’I@HZ for’ 8 days significantly increased
HDL- C | evel s, achi %ﬁﬁ V€1 the chow fed controls (Chow).

33 n serumtotal chol gsterol and

There were al so si i 2 J&¢

LDL-C | evel s. Conp&)Ry, Ranndl the carbosctoroddrighihey aneabdrhets or
liver weights. Ther etogetterdose-rel ated increases in drug plasm

| evel s (Cnmax and AUC) and there may be accumul ation after nmultiple
doses as evidenced by the differences in Crax and AUC between the

single and nultiple doses at 3ng/kg. a fromthis study are shown
in Tables 3 and 4 bel ow. Table 3. npond 7 in vivo data (11 191
Dose (nmg/kg) HDL-C (ng/dL) LDL-C ( JTotal Chol estero (ng/dL)

riglycerides

{® R.is H or CH;;

(g) Rs is H, CH;, or —CH,CH,;

(b) R, or R, is H and R, is H or CHj;

(i) R, and R, are both H and R, is H or CH;

() R, or R, isHand Ry is H, CH;, or —CH,CH,;

(k) R, and R, are both H and R is H, CH;, or —CH,CH;;

(DR, orR, is CH; and R, is H, CH;, or —CH,CHj;

(m) R, and R, are both CH; and Ry is H, CH,, or
—CH,CHj;

(n) R, orR, is H, R is H, and Rsis H, CH,, or —CH,CH;

(o) R, and R, are both H, R, is H, and R is H, CHj,, or
—CH,CHj;

{(p) R, or R, is CH,, R, is H, and R is H, CHj;, or
—CH,CH;;

() R, and R, are both CHj;, R, is H, and R is H, CH,or .

- —CH,CH,; S e .



(mg/ dL) Liver Wéights Veh (Chow) 38.0 1.1 10.40.8 59.02.3 168.913.0
Veh (HC) 23.73.3 35.87.3 260.032.1 263.721.3 25.10.4 0.1 24.22.9

32.74.7 204

(0 R;, R, and the carbon atom to which they are attached
together form

R,is H, and Rsis H, CH;, or —CH,CH,;
() R,is CF;;
(t) R, is Cl;
(W) R, orR,is H, R, is CF;, and R, is H or CH,;
(V) R, and R, are both H, R, is CF;, and R, is H or CHj;
(w) R; or R, is H, R, is CF;, and Rsis H, CH;, or

—CH,CHj;

(x) R, and R, are both H, R, is CF,, and R; is H, CH,, or
—CH,CH;

) R, or R, is CH;, R, is CF;, and R is H, CH,, or
—CH,CH;;

(2) R, and R, are both CH;, R, is CF;, and Rsis H, CH;, or
~CH,CH,;

(aa) R; orR,is H,R, is H, R, is CF,, and R5is H, CH;, or
—CH,CH;

(bb) R, and R, arebeth H, R, is H, R, is CF;,and R; 1s H,
CH;, or —CH,CHj;

(cc) R; orR,is CH,, R, is H, R, is CF;, and R is H, CH,,
or —CH,CH,;

(dd) R, and R, are both CH;, R, is H, R, is CF5, and Ry is
H, CH,, or —CH,CHj;;

(ee) R,, R, and the carbon atom to which they are attached
together form L T '



239.022. 4 269.827.8 24.920.8 0.3 29.61.4 31.21.5 233.29.5 264.729.8
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* 205 :

R,is H, R; is CF;, and R, is H, CH;, or —CH,CH_;
(f5) Q is selected from the group consisting of.

et et

‘(gg) R, orR, is H and Q is selected from the group con-
sisting of




152.28.5** 299.535.9 27.20.9 *p<0.05 "p<0.001 Table 4. Conpound 7
in vivo data Il1) Dose Dose Interval VA (hr) Tr. (ng/nL) Cni' (ng/ni)
AUC 0-24 (ng-hr/nL) 0.1b Multiple 206

T T e

! }@é

(hh) R; and R, are both H and
consisting of

eyt it

Qs selected from the group




-13 2.5 57.0 772 0.3 Multiple -22 3.0 124 1640 Ib Multiple ND 4.0 595
10875 3 Multiple

207

() R, or R, is CH, and Q is selected from the group
consisting of

ot K e
s—@/% <t et

<Kt

(i) R, and R, are both CH, and Qis selected from the group
consisting of




-36 5.0 2030 37100 3b Single -29 5.5 733 14200 ND - VA could not be
determ ned b: n=2 References: Auboeuf et al., 1997, D abetes
46(8):1319-1327 Braissant et al., 1998, Endocrinol ogy 137(1): 354-366
Barak et al, 2002, Proc. Natl. Acad, Sci. USA 99(1):303-308 Lawn et
al., 1999, J. din. Investigation 104(8): R25-B31 WO

2007/ 121432PCT/ US2007/ 066772

(k) R, is H or CH, and Q is selected from the group
consisting of

et

() Rs is H, CH;, or —CH,CH, and Q is selected from the
group consisting of

+



192 Leibowitz et al., 2000, FEBS Lett. 473(3):333-336 Ojver et al.
2001, Proc. Natl. Acad. Sci. USA 98(9):5306-5311 Tanaka et al, 2003,
Proc. Natl. Acad. Sci. USA 100(26) 159%4- 15929 Wang et al., 2003, Cel
113:159-170 193 What is clained is: 1. A conpound of Formula (1)
Formula (1) wherein: X is a covalent bond, O, or S; RL and R2 are

i ndependently selected fromthe group consisting of H C _sal kyl; and
substituted G _salkyl, or RlI1 R2 and the carbon atomto which they
are attached together may form C3 _7cycloalkyl; R3is H R4 and Rs are
i ndependently selected fromtlBe group consisging of 1-1, hal o,

Cl1_8al kyl, C3_7cycl.0al kyl ,

C3_7cycloallcyl oxy2C2_ éroatyl,
hal o substituted Ci— — “, _joaryl
substituted Cl.4al B-yl N\ cyaho substit Nt Cl_4dakkyt Ngndnydr oxy

substituted Cl_4al -yl;SR6 and R7 are $ndepende tly selected fromthe
group consisting of H, halo, $C1 _3al kyl, halo substituted Ck 3alkyl,
Cl1_3al koxy; i

\ -~

H;C

(mm) R, orR, is Hand R, is H or CH; and Q is selected
from the group consisting of

/ [ | /Nw/g é_@/%




195 and enantioners, diastereomers, tautoners, or phannaceutically
acceptabl e salts thereof. 2. The conpound according to claim1
wherein RL and R2 are independently gﬁlected fromthe group
consisting of Hand d _salk-yl, or R R2 and the carbon atomto
whi ch they are attached together may forn1Cs_scycIoaIk yl. 3. The
conmpound according to claim1l wherein RL and R2 are independently
selected fromthe group consisting of Hand CH3, or Rl, R2 and the
carbon atomto which they are attached together may f.orm 4. The
conmpound according to claim1l wherejn R6 and R7 are independently

selected fromthe group f anl c51a| o] bstituted

O _sallcyl, Cl.3al koxy, upsti tuted . y. 5. The
conpound accor di ng to cl &t whggretn R6 | nd |R7 is selected from
t he group consi sting of 0 substi tut ed\C+al kyl, and hal o

substituted C _sal koxy. . /The conpound ‘accofding to claim5
wherein R7 is selected fromdhe group consi $iktng of F, CF3, and
- 0- CF3. 7. The conpound according to claim1l wherein R4 and R5 are
i ndependently selected fromthe group consisting of H and G _sal kyl .

196 8. The conpo C%ﬁaq{ “ﬂ-et%ﬂﬁ'}%ﬁ&lk“ﬁfﬂ@r'tﬂ?ahd Qlis CI 13, or
- CH2CH3. 9. The CSI adng Oﬁ;g'gr%up%oﬁgﬁflﬂ%g)fmer ein QIs selected

M%—(W%%j%
<ottt

M - -\7':;

H,;C

(00)R, orR,is Hand R, is H, CH,, or—CH,CH; and Q1is
selected from the group consisting of



H3C 197 10. The conpound according to claim1 wherein Qis
selected fromthe group consisting of 198 11. The conpound
according to claim1l wherein X is O. . A conpound according to :
claiml1l wherein Xis 0; R, R2Z, R4, and R5 are independently sel ected
fromthe group consisting of Hand Cl.3alkyl, or Rl, R2 and the
carbon atomto which they are attached together may form

s-’IN %</S/LI %L

(pp) R, and R, are both H and R, is H, CH,, or —CH,CH,
and Q is selected from the group consisting of

(T %@% }@%




and R6 and R7 are independently selected fromthe group consisting of
H, hal o, Cl_3al koxy, and halo substituted Cl..3al kyl, and halo
substituted Cl_3al k-oxy; and enantio s, diastereoners, tautoners,
or pharmaceutically acceptable salts thereof. 13. A conpound of
Formula (fa) Formula (ha) 199 wherein Rl and R2 are independently
selected fromthe group consisting ¢f H and C _saki,sor R, R2 and
the carbon atomto which they are atetached toget her y form
Cs.scycl oal kyl ; R6 and R#& ared romtl group
CO31- sisting of El, C.. sufpst & t ut ed

C _salkyl; R4 and R5 are i nd m t he group
consisting of H and Cl.sal kyl; romthe group

consi sting of 113C

(@D R, or R, is CH; and R, is H, CH,, or —CH,CH, and
Q is selected from the group consisting of

//]N /w/g §__<jll/§

! MHJ/{

W U

H;C H;C



0-1.1 NN/ 113C 200 and enantioners, diastereonmers, tautoners, or
pharmaceutically acceptable salts thereof. 14. A conpound of Fornul a
(I'b) Foimula (IDb) wherein R and @%@re I ndependently sel ected from
the group consisting of Hand CH3, or " T21, R2 and the carbon atomto
which they are attached together may form R4 and RS are

I ndependent|ly selected fromthe group consisting of H CH3, and
-CH2CH3; and Qis selected fromthe group consisting of

(rr) R; and R, are both CHj, R is H, CH,, or —CH,CH,,
and Q is selected from the group consisting of

H;C H;C

(ss)R, orR,isH, R, is H, Rs is H, CH,, or —CH,CH,, and
- Q is selected from the group consisfing of

HzC



202 and enantiomers, diastereoners, tautoners, orpharnmaceutically
acceptabl e salts thereof. 15. A conpound of Formula (Ic) Fornula (Jo)
, R2, and R4, are independently sel ectjgd fromthe group consisting of
H and CH3, or 121, R2 and the carbon atomto which they are attached
together may form R5 is selected fromthe group consisting of H,
CH3, and -CH2CH3; R7 is halo or halo substituted Cl.,alkyl; and Q-is

sel ected fromthe group consisting N111 s CL O (01 1 s
d -
0 = '

HC

(tt) R, and R, are both H, R, is H, R; is H, CH,, or
—CH,CH,, and Q is selected from the group consisting

of ’
] N ] S ]
a / T% g—gjl/%
—N N N
S ’ S ’ 0 ’




H3C 203 and enantiorners, diastereoners, tautonmers, or
phannaceutically acceptable salts thereof. 16. A conpound according
to claim15 wherein: (a) R or R2 is 15 (b) R, and R2 are both H;
(c) Rl or R is CE13; (d) Rl and R2 are both CHs; (e) RD R2 and the
carbon atomto which they are attached together form/2\ (f) H or
CH3; (g) R is H CH3, or -CH2CH3; (a) Rl or R2 iS 11 and R4 i S H or
CH3; (i) Rl and R2 are both Hand 124 is Hor CH3; (j) R or RRis H
and R5 is H CH,, or --CH2CH3; (k) RI and R2 are both Hand R5 is H,
CH3, or -CH2CH3; (1) RL or R2 is CH3 and R5 is H, CH3, or -CH2C1-13;

() R, orR,is CH,, R, is H, R, is H, CH,, or—CH,CH,,
and Q is selected from the group consisting of

(v) R, and R, are both CH,, R, is H, R, is H, CH,, or
—CH,CH;, and Q is selected from the group consisting
of



(m R and R2 are both CH3 and Rs is H, CH3, or -CH2CH3; (n) Rl or R2
is H R4is H and Rsis H CH3, or -CH2CH3; (0) Rl and R2 are both H,
R4 is H and RS is H CH3, or CH2CH3;.(p) R or R is als, Rdis H
and R5 is H CH3, or CH2CH3; (g) Rl and R2 are both CH3, R4 is H,
and R5 is H CH3, or -CH2CH3; 204 (r) RD R2 and the carbon atomto
which they are attached together form 12\ R4is H, and Rsis H CH3, or
-CH2CH3; (S) R7 is CF3; (t) RTiSC; or Ris H R7is CF3, and R4
is Hor CH3; (v) RlL and R2 are both H R7 is CF3, and R4 is H or CH3;
(w) Rl or Ris H R7is CF3,, and R51s H, CH3, or --CH2CH3; (x) R1

and R2 are both H R7 is CF3,5and R5 is H, ., or \2;2
0 and o\(g
H;C o;C

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

R4is H; Rs is H, CH,, of —CH,CH,, and Q is seletted froni
the group consisting of



(y) Rl or RRis Cl113, R7 is CF3, and R5 is H, CH3, or -CH CH3; (z) Rl
and R2 are both CH3, R7 is CF3, and R5 is H, CH3, or -CH CH3; (aa)
Rl or RRisH RAis H R7is CF3, apggy R5 is H, CH3, or -CH, CH3; (bb)
Rl and R2 are both HL R4 is H R7 is CF3, and R5 is H, CH3, or
-CH2CH3; (cc) RL or RRis CH3, RAis H R7 is CF3, and R5 is H, CH3,
or -CH2CH3; (dd) RI and R2 are both CH3, R4 is H R7 is CF3, and R5
is H CH3, or -CH2CH3; (ee) RI, R and the carbon atomto which they
are attached together form 205 R4 is H R7 is CF3, and R5 is H,
CH3, or --CH2CH3; (if) Qis selected fromthe group consisting of
(gg) RL or RRis Hand Qis selected fromthe group consisting of
(fib) RL and R2 are both Hand Qis selected fromthe group
consisting of 207 (ii) RL or, R2 is CH3 and Qis selected fromthe
group consi sting of

4 N » S ]

/] /]

S , S , 0 ’
. \ U
HsC -
o and 0 :
\ \
H,C H,C

(xx) R, is CF, and Q is selected from the group consisting
of




(jj) RL and R2 are both CH3 and Qis selected fromthe group

consi sting of 208 (Id() R4 is Hor CH3 and Qis selected from
t he group consisting of H3C OD R5 isgH, CH3, or -CH2CH3 and Qs
sel ected fromthe group consisting of " 209

\_ U

H,C H;C

(yy) R,is Cland Q is selected from the group consisting of

(R KT

s s
S , S g 0 =
. WU A
I:C
0 ) and o) H

H,C H;C



(m) RL or RRis Hand R4 is Hor CH3 and Qis selected fromthe
group consisting of H3C 210 (nn) R, and R2 are both Hand R4 is
Hor CH3 and Qis selected fromthe2§?oup consisting of H3C H3CH3C

(zz) R, or R, is H, R, is CF,, R, is H or CH,, and Q is
selected from the group consisting of

<t e

s 8

Wb

-

9] 0
and I :

\ \

H;C HsC

(da2) R; and R, areboth H, R, is CF;, R, is H or CH,, and
Q is selected from the group consisting of



(oo) Rl or R is Hand R, is H CH3, or -CH2CH3 and Q is selected
fromthe group consisting of 211 1 sj4 | SSI'"TAN1 SthSAO0 Sir
1 (] 1 CH3C (14)) RL and R, are both Hand R5 is H, CH3, or

-CH2CH3 and Q is sel ected from the grpup consi sti ng\(;g HC

H;C H;C

(bbb} R, orR, isH, R, is CF,, R is H, CH,, or—CH,CH,,
and Q is selected ﬁ‘om the group consisting of




(ggq) RL or R2 is CH3 and R5 is H, CHB, or -CH2CH3 and Qis selected

fromthe group consisting of 1C 04 'es 1i 1 \--1\-- HC 213 (n)

I't, and R2 are both CH3, R5 is H CH3pp10r :--CH CH3, and Qis selected
from the group consisting of H3C H3C143C

ol et
Kot -

(cce) R, and R, are both H, R, is CF;, R, is H, CHs;, or
—CH,CH,, and Q is selected from the group consisting

of

HsC

e



(ss) RLor R s H RAis H RS is H CH3, or -CH2CH3, and Qis
sel ected fromthe group consisting of 214 113Cl113C (tt) R and R2
are both H R4 is H R5is H CH3, or 2CH3, and Qis selected from

the group consisting of 113C FI 3 215 (uu)1l2.1 or R2 is CH3,
R is H R5is H CH3, or -CH2CH3, and %i s selected fromthe group
consi sting of (ddd) R, or R, is CH,, R; is CFs, Rs is H, CH,, or
—CH,CH,, and Q is selected from the group consisting
of
N.
/T & a2k
s . 8
\_~ \_N
H;C
S O
0O 8]
\ | and I ;
HiC H;C

(ece) R, and R, are both CH,, R, is CF,, R is H, CH,, or
—CH,CHS,, and Q is selected from the group consisting
of



1.13C (vv) R1 and 122 are both CH3, R4 is H R5 is H, CH3, or
-a-12013, and Qis selected fromthe group consisting of 216
H3CH3C (WN R1, R2 and the carbon atom4o which they are attached
together form/AA R4 is g R5 is 11, CH3, of -CH2CH3, and Qis
seleeted froni the group consisting of

and ,

e

(HD R, or R, is H, R, is H, R; is CF3, R is H, CH,, or
?CH2CH3, and Q is selected from the group consisting -
0 -

L




217 (XX) R7 is CF3 and Qis selected fromthe group consisting of
218 H3C (yy) R7 is O and Qis selected fromthe group consisting
of H3C H3CH3C 219 (zz) RL or R2 i82H4, R7 is CF3, R4 is H or CH3,
and Qis selected fromthe group consisting of

W’ ~T

8 S

A \ A

S O

\

O 0
and I ;

\ A
H;C uc
(gg2) R, and R areboth H, R,is H, R, is CF,, RsisH, CH,,

or —CH,CHj, and Q is selected from the group consist-
- ingof



1130

Is selected fromthe group consisting of
is H R7is CF3, Rs is H CH3,

220 H3C
or -ChAH3,

(bbb) R1 or

(aaa) R and R2 are both H R7 is CF, R4 is Hor CH3, and Q

R2

and Qis selected fromthe

group consi sting of 221
N:
/¢ g_(jfg
5N s—N
8 8
L Wb
u;C
S 0
J o
@] 0O
and >
\ N
H;C ' H;C

(khh) R, or R, is CH,, R, is H, R, is CF,, Rsis H, CH,, or
—CH,CH,, and Q is selected from the group consisting
of



(ccc) RL and R2 are both H R7 is CF3, R5 is H CH3, or -CH CH3, and
Qis selected fromthe group consisting of H3C 222 (ddd) Rl or R
is CH3, R7 is CF3, Ro is H CH3, or -&gRCH3, and Qis selected from
the group consisting of H3C 04 1 I13C (eee) RI and R, are both
CH3, it7is CF3, R5 is H CH3, or -CH2CH3, and Qis selected fromthe

group consi sting of
W= HNT% '

S o)

U N

O 0
and ' ;3 or

\ \
H;C HC
@) R, and R, are both CH, R is H, R, is CF,, R.is H,

CH;, or —CH,CHj, and Q is selected from the group
_consisting of



223 1:13C (fff) R or Ris H RAis H R7is CF3, Rs is H CH3,
or -CH2CH3, and Qis selected fromthe group consisting of 224

H3C 40-1 227
- /; , /N; ,
5N s—N
S S
U bt
HsC
S O ‘

and l

HzC H;C

and epantiomers, diastereomers, tautomers, or pharmaceu-
tically acceptable salts thereof,

17. A compound selected from the group consisting of



(ggg) R1 and R2are both H R4is H R7 is CF3, RsiS H CH3, or
-CH2CH3, and Qis selected fromthe group consisting of 225 H3C
H3C113C (h) Rl or R2 is CH3, R4 is Hodg7 is CF3, R5is H CH3, or
-CH2CH3, and Qis selected fromthe group consisting of 226 H3C

0

/u\/ | :
O
HO F;




(iii) RL and R, are both CH3, Rdis H R7 is CF3, R5iS H CH3, or
-CH,CH3, and Qis selected fromthe group consisting of _ 227 H3C
H3CH3C and enantioners, diastereoner2otautoners, or pharnmaceutically
acceptabl e salts thereof. 17. A conpound sel ected fromthe group

consi sting of
o F
O~ O
HO S F
N
O
0 F
F;
\_/
0

)k/ F
O .
HO o 5

| ) ¥
Q F
O =N "
H0)j>< ~ 0 5
[ e /N/\"/ y \i / F
Q F
HO)J\/ © &
Neg
Q F
O F;
Ho)7< mN l AN F
N—g
0 F

Vi



230 233 and enantioners, diastereoners, tautoners,

or pharmaceutically acceptable salts thereof. 18. A conmpound sel ected
fromthe group consisting of 234 vi3érin the conpound is
substantially free fromthe correspondi ng ot her enantioner. 19.A
conpound of the formula

-




20. A pharmaceutical conposition conprising a conpound, or salt
according to claim1 adm xed with a pharnmaceutically acceptable
carrier, excipient or diluent. 21. A28bnpound of Formula (I) '13
Formula (1) wherein: X is a covalent bond, 0, or S; Rl and R2 are

i ndependently sel ect fromthe group consisting of H C _sal kyl, and
substituted O .salk-y, or Rl, R2 'and the carbon atomto which they
are attached togeth ' | oal kyl; R3q=sy H, RE and RS are
i ndependent |y sel EEt ed i
C..salk-yl, C3_7cycl y ,
C3_7cycloal k-yl oxy- CL_4al k- yi i yl, ceFio0aryl :
heteroaryl, halo substituted Cl 4a|ky| am no substituted CI. 4a|k yl,
C6- 10aryl substitutefl Cl heteroaryl substit ut ed - 4al kYI
cyano substitute F &dl ;
235 R6 and R7 are |ndepende p cdpsisting of
H,  hal o, Chsal kyl, hal o subS ‘ ) j
substituted Cl salkoxy; nis I; Qis c6:~¥0awl; and enanti omers,
di astereoners, taut rs, or pharmaceutically acceptable salts
thereof. 22. A conpolind ¢f For mul

HO
S
F;
F
0
Ho/lk/o
N | S FF
/ F

Jo
Ho——(ii_o F .
-




Forrmula (1) wherein: X is a covalent bond, O, or S; RL and R2 are

i ndependently selected fromthe group consisting of H C,  _0141, and

substituted Chsallcyl, or R, R2 and28he carbon atomto which they

are attached together may form C3_7cycloalkyl; R3is H R4 and Rs are

i ndependently sel ected freomthe group consisting of H halo,

Chsal k-yl, ‘cl oal kyl kyl , Cs_7cycl oal kyl oxy- Cl4al kyl ,

Cl6al koxy-C1. .4 al kyl, 1 aryl het eroaryl, halo substltuted

Cl 4al kyl, ami no substi t Ut ed~CiAaL F

Cldalkyl, heteroaryl substitut .

Cl_4al kyl , and hydroxy substi t"s g :

|ndependently sel ected f%pnlthe group conS|st|ng of H, hal o,

Chsal k-yl, halo SUbSttL%i_f Chsal k-yl, Chsal koxy, and hal o
Si

substltuted Chsal ko or 2; and Qig selected fromthe group

consi sting of 236 O\I:::]::::>
N

O

HO —‘<—O Ci
CON [

HO—<—0 ol



and enantionmers, diastereoners, tautoners, or pharmaceutically
acceptabl e salts thereof. 23. A conpound of Fon_nula (1) Fornula (1)
wherein: Xis a covalent bond, 0, ors;23R1l and R2 are independently
selected fromthe group consisting of H d _salkyl, and substituted
C _salkyl, or R, R2 andghe carbon atomto which they are attached
t oget her may form CHT loalkyl; R3is H R4 and R3 are

i ndependently sel ected f (;he gr oupg_con- sisting of-HTC _sal kyl,
C3_7cycl oal k-y1, C327cy-
C3_7cycloal kyloxy- Cl_4al kyl,
| aeteroaryl, halo substltuted NF-
C _*alk-yl, C6_10aryl sgbstituted G oIkyI cyano subs tuted
Cl_4al kyl , and hydrﬁéyaféfstltuted C1 4a|ky| R6 and R7 are
|ndependently sel ected Nrom t he group cons'stlng of H, halo,
Cl.3al kyl, halo substitufe : :
substituted Cl_3al koxy; n i
consi sting of

O

HO}
OU}‘ [
S -

and enantiomers, diastereomers, tautomers, or phammaceun-
tically acceptable salts thereof.

18. A compound selected from the group consisting of




[ [ tically
238 and mantioners, diastereoners, tautoners, or pharnaceu
acceptabl e salts thereof. 24. A conpound selected fromthe group

consi sting of HelLO - CF3, CF234

wherin the compound is substantially free from the corre-
sponding other enantiomer.
19. A compound of the formula

O F
- \_/

20. A pharmaceutical composition comprising a com-
pound, or salt according to claim 1 admixed with a pharma-
ceutically acceptable carrier, excipient or diluent.

21. A compound of Formula (1) :
' : ~ Formula ()
HO)(I)X X R3\ QAN /R% i &
wherein:

X is a covalent bond, O, or S;

R, and R, are independently selected from the group con-
sisting of H, C, zalkyl, and substitated C 1.galkyl, or R,
R, 'and the carbon atom to which they are attached
together may form C,_,cycloalkyl;

R, is H;

R, and R are independently selected from the group con-.
sisting of H, halo, C, salkyl, Cs.;cycloalkyl, C, ,cy-
cloalkyl-C, _,alkyl, Cs_scyeloalkyloxy-C, _jalkyl,
C,.salkoxy-C, , alkyl, C;.,qaryl, heteroaryl, halo sub-
stituted C,_alkyl, amino substituted C, _alkyl,
Cé.10aryl substituted C,_jaikyl, heteroary] substituted
C,_4alkyl, cyano substituted C, _alky], and hydroxy sub-
stituted C, _,alkyl;




235

Rs and R, are independently selected from the group con-
sisting of H, halo, C,_;alkyl, halo substituted C,_jalkyl,
C,;.salkoxy, and halo substituted C,_salkoxy;

nis 1; and

Qis Cq yoaryl;

and enantiomers, diastereomers, tautomers, or pharmacen-
tically acceptable salts thereof.

22. A compound of Formula (T)

Formula ()
O
R3 Re  Rs Rs
Ho/u>< A /\
0045
wherein:

X is a covalent bond, O, or S;

R; and R, are independently selected from the group con-
sisting of H, C, _salkyl, and substituted C,_galkyl, orR;,
R, and the carbon atom to which they are attached
together may form C,_,cycloalkyl;

R; is H; :

R, and R, are independently selected from the group con-
sisting of H, halo, C, salkyl, C,_;cycloalkyl, C;_ ,cy-
cloalkyl-C, alkyl, Cs_,cycloalkyloxy-C, _,alkyl,
C,.salkoxy-C, 4 alkyl, C,_,qaryl, heteroaryl, halo sub-
stituted C, jalkyl, amino substituted C,_alkyl,
Ce.10aryl substituted C,_,alkyl, heteroaryl substituted
C,.4alkyl, cyano substituted C,_,alkyl, and hydroxy sub-.
stituted C,_,alkyl;

Re and R, are independenily selected from the group con-
sisting of H, halo, C,_salkyl, halo substituted C,_,alkyl,
C,.salkoxy, and halo substituted C,_;alkoxy;

nis 1 or2; and

Q is selected from the group consisting of




236

/N\(g, ?‘&tﬁ

o—N

iy iy

and enantiomers, diastereomers, tautomers, or pharmaceu-
tically acceptable salts thereof,
23. A compound of Formula (I)

Formula ()
o)
Ry R4 Rs Rs
HO/">< PO /\
K40

wherein:

X is a covalent bond, O, or S;

R, and R, are independently selected from the group con-
sisting of H, C,_salkyl, and substituted C, galkyl, or R,,
R; and the carbon atom to which they are attached
together may form C,_,cycloalkyl;

R, isH;

R, and R; are independently selected from the group con-

~ sisting’ of H;-halo; Cj_galkyl; C;.cycloalkyl, Cyoey- -
cloalkyl-C, _alkyl, C,._,cycloalkyloxy-C,; _,alkyl,
C;-galkoxy C,_, alkyl, C, , saryl, heteroaryl, halo substi-
tuted C,_,alkyl, amino substituted C,_,alkyl, C,_,aryl
substituted C,_jalkyl, cyano substituted C,_,alkyl, and
hydroxy substituted C, alkyl;

R¢ and R, are independently selected from the group con-
sisting of H, halo, C,_,alkyl, halo substituted C,.salkyl,
C,.salkoxy, and halo substituted C,_,alkoxy;

nis 2; and

Q is selected from the group consisting of
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and enantiomers, diastereamers, tautomers, or pharmaceu-
tically acceptable salts thereof.
24. A compound selected from the group consisting of

0 CFs,
HO/"\/O
N,
O
>
N
Q CF;, and
)k/o
HO m NYO/
N l =
/\E’,’N

o
Rt Gas



