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COVPOUNDS AND METHODS FOR TREATI NG DYSLI PI DEM A FI ELD
OF THE I NVENTI ON The current invention relates to the
wo p@bais2008 nmedi ci nal organi c chem stry, phar maROI/0§3005/021789
and nedi cine. Further, the current invention rel ates
to a group of conpounds and methods that denonstrate
utility for treating pathol ogical states due to
dysl i pi dem a BACKGROUND OF THE | NVENTI ON Cor onary
hear¢ofiPeeADS AN Pmﬂ@ﬁ)svirdw TRIEA PINGDSSEIFDEMIA
norbidity and nortality worl dwi de. Despite attenpts to
nodi fy risk factors such as obesity, snoking, |ack of
exerci se, and treatJme i, Dl ia.Wth dietar
nodi fication or drhs‘ﬁ#éﬁéﬁ?ﬁfbﬁﬁ¢$@ﬁgﬁﬂs t he nost Y
common cause of death in the U S. Over 50% of all CHD

deaths are due to underlying atherosclerotic coronary
hearkhediugrenisiaverips|relgied éorihg Tiebdszof ppgdieinali osganiaeltenristtor

CHD. lLow pl as | evel s, of ~hi gh density |i.poprotein
PP PR s F g PP RE e RGP EPL Brolo of
cohP¥ihds @id rhe@nodbans deynohnbid uahe! festredtRly pathoogical states due to

significant risk factor for devel opi ng atherosclerosis
dyskipidemsifoci at ed coronary artery di sease in hunans.

I ndeed, several studies on |lipoprotein profiles of CHD

patients have shown that about 50% of the CHD patients

have chol est er JACKGROUNIROFTHECKNEENSION t 0 be in

the normal range (<200 ng/dl). Furthernore, these

studies found | ow HDL chol esterol in about 40% of the

nor s .Q:

gencrp iRy BEEHRLRE L B P DR PR s 28,
mdility tioddwide. Despite attempts to modify risk factors such as obesity, smoking,

lack of exercise, and treatment of dyslipidemia with dietary modification or drug therapy,
CHD remains the most common cause of death in the U.S. Over 50% of all CHD deaths
are due to underlying atherosclerotic coronary heart disease.

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

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

transfer proteins, HDL metabolism and atherogenesis. Arterio. Thromb. Vasc. Biol.
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Exam nation Survey. Since |ow | evels of HDL
chol esterol increase the risk of atherosclerosis,
woreaohot®93 or el evating plasnma HDL chol est er ol mMOUs2008021789

t herapeutically beneficial for the treatnent of

cardi ovascul ar di seases including, but not limted to,

at heroscl erosis, CHD, stroke, and peripheral vascul ar

di sease. Chol esterol ester t'?énsf er protein (CETP) is
coprotein that facil i_taies t he exch

a 74 KD g ange_ of
205H8pad 883 ol be Becrsli of GIETP oM it BigaiagE Y, cholesterol and an

. i ql i ' I ' A . al . . | i
R e
atlieregeaiceespetiallgiimsybjddd whese dipid profileactohstubmsrangemessed risk for

Arterio. Hi : . Biql.20: i
CHRs &riéccl)%f:arltégip ig%l}\{&s;i?lgrygeg-lﬂaﬁf T 8§5 ﬁ%}Oglg 't(%_lﬁgygr? SIS that reduce

‘cog@?&?&t §ithic@Rd B el ééégfdlﬁtéspknlﬁﬁ%r? & I‘ﬂgL chBleSterol only

ect on l'irpoprotein profile is believed to be
maulesidy (0oPh). cAs aspeltthéteys & sigsificprtommeniwdecal ngsiddor a well-

R SR P ALS RS SAB AL F By AR

slévﬂhgﬁ%gire cksiSHEBathdiBicidggyice conpliance. Fibrates and
the H A reductase inhibitors raise HDL chol est er ol

onl \CEMR ssixpyesgedlio niudtiple tissnes andsagrated inteplasing, where it

significa u nedi cal or_a.wel.lt
osspg i RIS A ot RS TEMsDlpdiafialded® Bfsfb 8l muscle are
maj6VRhufoes ob ﬁFﬂhyan_@@y Bfctéin SFANAS). BibN CHeAe266: 9681846399 NHumans
of atherosclerosis. CETP is expressed in nultiple

antlingenlre s, adchsexpress 6 TP havepekasively 1ow dHel icholgsferobivdiegaps mice

i th HDL (X C (I ' i
oL s PR B DB 825, Por
tradb@ingd ek piEidn of CHAIFOIn. mich esyultihitsigifiBdandliy36ducediiifivingholesterol

and nonkeys, which express CETP, have rel ative l o )
levilh SnSHASIELoDEA B1VeLaHBHBHETRS EOTERIEH I SO P Wy Mot e

al%ﬁl}?%i?%?%%tﬁ&oga@{okﬁ irhnseBfit michOlRed floQimidd Hblesteryl ester
transfer protein. Nature: 364, 73-75). Expression of human CETP in Dahl salt-sensitive
hypertensive rats led to spontaneous combined hyperlipidemia, coronary heart disease
and decreased survival (V.L.M. Herrera et. al., (1999) Spontaneous combined
hyperlipidemia, coronary heart disease and decreased survival in Dahl salt-sensitive
hypertensive rats transgenic for human cholesteryl ester transfer protein. Nature
Medicine: 5, 1383-1389).

Antibodies either directly injected into the plasma or generated through vaccine
injection can effectively inhibit CETP activity in hamsters and rabbits resulting in
elevated HDL cholesterol (C. W. Rittershaus, (1999) Vaccine-induced antibodies inhibit
CETP activity in vivo and reduce aortic lesions in a rabbit model of atherosclerosis.
Furthermore, antibody neutralization of CETP in rabbits has been shown to be anti-
atherogenic (Arterio. Thromb. Vasc. Biol. 20, 2106-2112; G.F.Evans et al., (1994)
Inhibition of cholesteryl ester transfer protein in normocholesterolemic and
hypercholesterolemic hamsters: effects on HDL subspecies, quantity, and apolipoprotein
distribution. J. Lipid Research. 35, 1634-1645). However, antibody and/or vaccine

therapy is not currently a viable option for the treatment of large populations of patients
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transgeni c expression of CETP in mce results in
significantly reduced HDL chol esterol |evels and
waelewelmoexl severe at heroscl erosis conpared to PORUS05/021789
mce (KR Mrotti et. al., (1993) Severe
at herosclerosis in transgenic mce expressing siman
chol esteryl ester transfer protein. Nature: 364,
73-75). Expression of human TP i n Dahl
. salf-sensitive ertensive r ed to spontanep
in GG R ot ST Bk PRy oo SRGRE Sl
miegieasged survival (V.L.M Herrera et. al., (1999)
Spont aneous conbi ned hyperl i pidem a, coronary heart
di séimee havd belet sy depouts of vabll moleaty CEEP intibitnss.t Botwret et al.

O THBEFh RS AL SRR Ll BT GhR8 17, 062,

(1@@3‘5%@5@1@9& cycféﬁrbﬁ)ﬁﬂécﬁﬁalﬁ %@TPdinhﬁﬁtbirsy Pifz6iaed al. (Biorg. Med.

| asma ‘or generated through vaccine injection _can

C@m g@m ¢.el9pl (1996&) qlesgﬂ:@mphanateycqntmmm@pgs rfgETP inhibitors.
t |
PRSI h% R Gl S0, b sBIRLaN S gkl Xima 5

relatddi B duiteplits as GBIH Mhi‘tﬂtobsl \Japaaiase Pa&u@q);ﬂmaﬁmwNo 10287662-A
lesions in a rabbit nodel of atherosclerosis.

desgritieh @phYSYRIC, BoR-PEHRCONEAIRIASI NOFAEF YHF DaiEeb cpmpounds

e BRh SRS RRIasEE e B AYREIARECL 6 1000
de@&rﬂﬁ (fZETIé i tord Ml\l&ﬁtﬁcﬁm amfnsedidluests e Bykclestabr(Lipids, 25, 216~
ransfer protein in hol . ste 1. d
22}9%&%?%6?8@@%9}&1%% s DEEId 8y ?g!@tef? {ghdfipy. Morton and
ANkt I [
2 R AL o - PSP LRI R S g a0
suafnddte,rp “rpdrox yeerciuébapyate and dihybmnsncenthlgsahcylata itgbit CETP.

OB SR, L0l NS s b B8 0P U0 e e
C}fsf%ﬁié' thédificfondesRaisalk THTH :8A30rsS ket ARDel@Meal 3, S/tSazines as
CETP inhibitors (Bioorg. Med. Chem. Lett., 6, 919-22 (1996)). Bisgaier et al. (Lipids, 29,
811-8 (1994) describe 4-phenyl-5-tridecyl-4H-1,2 4-triazole-thiol as a CETP inhibitor.
Oomura et al. Disclose non-peptidic tetracyclic and hexacyclic phenols as CETP
inhibitors in Japanese Patent Application No. 10287662.

United States patent no. 6,586,448 B1 describes 4-carboxamino-2-substituted-

1,2,3,4-tetrahydroquinolines of the following structure:

|
R® R

wherein RI,RQ, R3, R4, R® , R6, R7 and R® are as defined therein. Similarly, PCT patent
applications WO 03/063868A1, WO 00/17164, WO 00/17165, and WO 00/ 17166,
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There have been several reports of small nol ecul e CETP
inhibitors. Barrret et al. (J. Am Chem Soc, 188,

w(Q@ 3®8/01202996) ) and Kuo et al. (J. Am Chem SoeCT/LS$2005/021789
10629, (1995)) describe cycl opropan-contai ning CETP
inhibitors. Pietzonka et al. (Biorg. Med. Chem Lett.

6, 1951 (1996)) descri be pho_?%hanat e- cont ai ni ng
anal ogs as CETP inhibitors. val et al. (Bioorg. Med.
.Chem Lett. 5, 605, (1995) escri he W edendi ol - A and
disclggevarigudy foaagationsy @F&l@ég agpfe@f@tl?fhmdomﬁ@%ﬁ of use 0
: l.i ' i
C R e AR R L0 8Pt o
6,584,443 8B 1 onpwhich st rovsessa diyisCHbEPapplication.i on

ti L t..al, . i bi i.cs,, 49 93-,96
NN T ey
teﬂ(%}gygi%(; %ufifggﬂl\% %elg%{{fv%g‘ fl?&ho@éster JesRir @1|§nsf@15pr_o?e11§ tnh#Ars. T%uropean

scribe cholesteryl acetyl bromde as a CE
PterttiApplioation\e.t8d81 %y Schhekeetsili des¢ribe fyiridines Ragh, fusegls,

836-47 (1982)) describe that p-chl.oronegrcuri pheny.l
hedeiprisiestas chetigat bRl Phosh GhiBhERGBEpT & 3h German
P&t APPlER SR, 106D 2430 deREitR BicfdHE RondedBaEDhYridifd détvatives as

(Biochem Biophys. Res. Comm 223, 42-47 ('1996))
chotssteryltpsten tramsferqyete inbibitors fIn &5 PaentiteentlSchmidietpl.

inhibitors, Xia.et al. Descri -t riazj I
s b eyl B Ml R gk 'RECIGRy 8 Application
nds1 986 DB/39BIE B iNeiill2IGlamanilet pi. dd WAS 03828787 §y1&%49n et al. certain

descri be 4-phenyl -5-tridecyl-4H-1,2,4-triazol e-thi ol
quigolipeceripati ven iatsi deseribedmmehalegiervh psterrasfes peotein inhibitors.

non- | di.G. P . he ' I

CerrrTniob HisbEbRE UG A0 R ARNGlocf rARERE cipiarty for
affi0&8 FB R Ssviidtied f&teffeesvepaimgpiuniousebylF8 Geddnditions caused by,

descri bes 4-carboxanino-%73§93tituted-
asgocyated Witheot HRAGHPYEL PRIV IACIYR: t he fol | owi ng

structure:

SUMMARY OF THE INVENTION

The present invention provides a compound of Formula I

R4 H I:{3a
RSb
(RS) q l:{Za
N R2b
(CH Rs)l\ R
Y
I
wherein
nis0, 1,2, or3;

qis 0,1,2,3,0r4;
Y is a bond, C=0, or S(O),; wherein tis 0, 1, or 2;

R! is selected from a group consisting of: hydroxy, Ci-Cs alkyl, aryl, C2-Cs
alkenyl, C;-Cg haloalkyl, C;-Cs alkylheterocyclic, C3-Cg cycloalkyl, C1-Cs
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wherein R1,R2, R3, R4, R5, R6, R7 and R8 are as

defined therein. Simlarly, PCT patent applications WO
WO N0BBBBEBAL, WD 00/17164, WO 00/ 17165, and WIPCT/US2005/021789

00/ 17166, di scl ose variously, formulations, nethods of

preparation and net hods of use of conpounds

t et rahydr oqui nol i ne conpounds generally related to

those in U S patent no. 6,586,448 Bl fromwhich it

derives as a divisional application. European Patent

allyppicloalioida-Noalkglngd Jgtesgciskfing tfs alkykalcohgh Lo rGembleoxy, aryloxy,

. ; ; ; | .
R A IR A 8 R el B crBiaon -
O@ApPE} glkﬁlb&aﬁaltl&ﬂl., Emafga%{mb@@m?kylmyl,aoahsﬂaeeydlibfxocf-q
ridines w use eter
el O A A GG R i e Dk BN TONR B iRt o-Co
Aonlicat _ - be b e

R GOR SOP88L TR ol AR 000 0t S0y Al o
cybslbﬁlﬂt_?g aryl [and)lhedei(;bcb/cﬁd doupissoptional ySubstitered vl DT B gdoups

- Schm dt. et al . ' bstit i di

indepeeny RS FBPLORS, I e b G e G Lo ARG o>
a1%%g§;tﬁ9cggt allg%fygé—ﬁﬁhgdaﬁiﬂml-ég alﬁhalcaﬂ&i{ YONIS 28R SEYR 2,

al n quinoline q rivatives are
NREEOR'h €1 GsalkyIDIRE R & rGiHCeak dCAR A6 f@rallgl 608R1 ', cyano, Ci-Cg

allistorlRAeBHa G Cpalke RS PAIN ] P CHANTAE IELEs: n

;ﬂ%ﬁﬁﬁgghﬁ§mfgﬂ1@ﬁtgg@&y@wgonpounds useful to treat

onditions, caused by, associated with, or exacerbated
by &4 RripRA et aachSuilgpamiendy stiestefl KivENHe@PUHeonsis R Af:
hyidpo\:geerq,t Iily IQoxoyr, ggliofjg)ic’o, %l-cé% Oy‘f,'}E’Q-EE al'ligﬁe%ﬁ?g alﬁyn%%1%6na&oxy,
C;-Cé haloalkyl, CONR''R'2, NR!SO,R %, NR"'COR"?, Cy-Cy alkyINR''R™%, Co-Cs
alkleOR“, Co-Cs alkleOOR”, cyano, nitro, Co-Cs alkylcycloalkyl, phenyl, Co-Cs

alkylaryl, heterocyclyl, C3-Cg cycloalkyl, and C;-Cs haloalkyl; proviced that both R* and
R? are not simultaneously hydrogen;

R* and R* are independently selected from the group consisting of: hydrogen,
halo, C;-Cs alkyl, C,-Cs alkene, C,-Cs alkynyl, C;-C¢ alkoxy, and C;-Cs haloalkyl;

R*is a group represented by the formula ~NR*R™;

R* is a heterocyclic group substituted with 1 to 3 groups independently selected
from C3-Cs alkyl, C3-Cg alkenyl, Co-Cs alkylCN, C3-Cs alkoxy, C;-Cs alkylalcohol, C5-Cs
haloalkyl, OC(O)NR''R'?, C-Cs alkyINR''R'? wherein the C;-Cs alkyl group (of C;-Cs
alkyINR''R?) is optionally substituted with -OR'® or C(O) OR'®, Co-Cs
alkyINR''SO,R 2, Co-C alkylC(O)NR''R'2, Co-Cs alkyINR''C(O)R"?, Co-Cs
alkyINR''C(O)OR'2, Cy-Cs alkyINR" CHR'°CO,R "2, Co-Cs alkylC(O)OR', Co-Cs
alkylSO,NR'R'?, C-Cs alkylS(O)R"!, C3-Cs cycloalkyl, Ci-Cs alkylcycloalkyl, and Co-
Cs alkylheterocyclic, wherein the heterocycle of the Co-Cs alkylheterocyclic group is
optionally substituted with halo, C;-Cs alkyl, oxo, -CO,R'" and -NR''R'%; and

R™ is selected from the group consisting of C;-Cg alkylaryl, Co-Cg alkenylaryl,
C,-Cs alkynylaryl, C;-Cs alkylheterocyclic, C>-Cg alkenylheterocyclic, C;-Ce
alkylcycloalkyl, and C;-Cs alkyl-O-C;-Cs alkylaryl, wherein each cycloalkyl, aryl, or
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nis O 1, 2, or 3; qis 0, 1, 2, 3, or 4, Yis a

bond, C=0, or S(Ot; whereint is 0, 1, or 2; RLis
w@2i0e012003 f rom a group consi sting of: hydroxy, PQAVUSH05/021789

al kyl, aryl, C2-C6 al kenyl, Cl1-C6 hal oal kyl, G -C6

al kyl heterocyclic, C3-C8 cycl oal kyl,

Cl- C6al kyl cycl oal kyl ; Cl-C6 g kyl aryl, het erocycl yl,

Cl- C6 al kyl al cohol, Cl1-C6 al koxy, aryl oxy, -

he%jl | ken A gw@(ﬁégpot%ﬂg a&%{ut&wﬁﬁﬁ 1&9?1%% El%tn entm%éd from
th@?ﬁup%ﬂ% ox0' & eCFﬁl%‘}M@HG‘s val R}% @(@alkenyl C1-Cs

het er oCy cI| 1 O C( O NR7
allaslnlyy|C1MR71@®11NR71R89gean61ﬁaatk@xw Rylogp Rt Ts alkpmsdvxsd&j -Cs

el ST 0 DR B Y e iR

haRilitys18dHoY, ﬁu@tcgeukmlwhbh 1to 3 groups
i nde 5endent sel ected from oxo, dr ox hal o, -
al kylt is @ele@eg ﬁpmzroumomt@lglé%w roggn, é@dr@wda@}ogen C1-Cs

R B . Sy g 5
haddakiysll CORL s hlo&lRylaCkyls @Sﬁﬁﬂkyl Q{&I};@.lkﬁdry@@l Cs alkylheterocychc,

al kyl cycl oal kyl , phenyl, -0OCl1-C6 al kyl cycl oal ky
Co-Oalketylayk ﬂzaﬁé}ﬂlken-Y@G@Q%’CHF kayylhhft@rroex‘gl& PKanOaWéFO Co-Cs

e O O
-NR/80gKS; -NRACOR® omcm COCGONRIR®, SN, ﬂ@m:& (2s-C8CH,OH,
Al 00, 5] i R 1

allgH% ggcg%ﬂ(g 9971 gﬁ% ﬁét%%/@c%@ C6p ‘gfrl@' 1?. btiorfally Cs"ﬁbstltuted with
oxogslylosy cdryloxy C%B}d@lmy@h @ay kyo R’ gmjlpma(smomrmﬂo Kgim an
0 tlrogallly su sttltrl]r?etd §) %t rnematl)er fused ring with the phenyl ring (A-ring) to which
they are attached, wherein the 5, 6, or 7-member fused ring is saturated, partially
unsaturated, or fully unsaturated and optionally contains 1, 2, or 3 heteroatoms
independently selected from O, N, and S;

R® is independently selected from a group consisting of: hydrogen, C;-Cs alkyl,
C,-Cs alkenyl, hydroxy, COR7, C,-Cg¢ alkoxy, aryloxy, -OC,-Cg alkenyl, -OC;-Cq
haloalkyl, C;-Cg alkleR7R8, Cs-Cg cycloalkyl, heterocyclic, aryl, Ci-Cs alkyl-O-
C(O)NR'R?, C;-Cg alkyl-NR'C(O)NR'R® and C;-Cs alkylcycloalkyl;

R’ and R® are each independently selected from a group consisting of: hydrogen,
C1-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, -O C1-C alkyl, C;-Cg haloalkyl, -O-aryl,
-0C;-Cs cycloalkyl, -O-heterocyclic, -NR'R?, C;-Cs alkylcycloalkyl, -OC;-Cg
alkylcycloalkyl, -OC;-Cs alkylheterocyclic, Ci-Cs alkylheterocyclic, -OC;-Cs alkylaryl,
C;5-Cg cycloalkyl, heterocyclic, aryl, and C;-Cs alkylaryl, wherein each alkyl, cycloalkyl,
heterocyclic or aryl group is optionally substituted with 1-3 groups independently
selected from hydroxy, -CN, halogen, C;-Cs alkyl, C;-Cs alkoxy, C;-Cg haloalkyl, and
-NR'"R™, or R and R® combine to form a nitrogen containing heterocyclic ring which

having 0, 1, or 2 additional heteroatoms selected from oxygen, nitrogen and sulfur and
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R2b are not sinultaneously hydrogen; R3a and R3b are
i ndependently selected fromthe group consisting of:

whyasogeny hal o, Cl1-C6 al kyl, C2-C6 al kene, C2ZPCBUS2005/021789

al kynyl, Cl1-C6 al koxy, and Cl-C6 haloalkyl; R4 is a
group represented by the formula -NR 4aR4b ; Rd4a is a
heterocyclic group substituted with 1 to 3 groups
independently selected from C3-C6 al kyl, C3-C6

W@Irﬁ%qﬁ? R e s T P i Bed vth g o e

1ky| NRp R12 wherein the Cl1-C6 al kyl group (O‘Cl C6
I R1 [ b d h
R e N TR KA
I ~ I k N
W EOSEN ShEISE, o B A G
al@a@@ vﬂiéféﬁh%ﬁ&&lkj‘lml cy&l0aKl, ah&hbtgf(@)&li@groulg’s dpBionally

cycl oal ky Cl1- C6 al kyl cycl oal kyl , and -
su&ﬁwéyteﬁeffl& bayesouns, ln@wemtanYtSﬁlécqsétfr@nob%l@ge@, §I Gshe

ali S BroPlfie, ) AU oA A R b iy  nirogen

conbdtiibfrheterocytlic M@Whﬁ:h&ﬂﬂ}aﬁve@ Il,r o) iddﬁl(ﬁf&lbhﬂleroatoms selected
consi sting of C al kyl ary -C6 al kenyl ar
frem.oxpee Rl?i’f%ﬂeapy FUIf‘Efn@:BS %ntwpﬁlllﬁéw&sa%w Vigh oxe C‘@eCs alkyl,

ter.ocyclic, C -C6 al kyl cycl oal kyl, and Cl1-C6
CéFkg{M g%ﬁ% al kyl aryl wherei n each cycl oal kyl ,

or&rpharmmduetair}ozccyqita‘tde g:{lo wplvae, apintiomat, rycesales tiastetedther or
s independently selected fromthe group

m%%uoifii%% 5 Ry ey, oxo, -SCL-C6 al kyl, Cl-C6
al kytpe Sebsdd® 1@'65‘@6}%’ ;Ilso frbvides alnkeid for %d%tlh? ceaPattivity

hal ogen, Cl-C6 al koxy, ™ aryl oxy, Cl-C6 al kenyl oxy,
ccﬁ]prﬁﬁlgthb osdt idoxgahpopind ofHoxdsulall ky b NRprREtQyticali)Cacagptable salt,
so%lie& | a4 %’t}&w nglfagc‘%ﬂ%tF & as?éreomer or rglx?uarleg lﬂé tlefaelc)?n%ps()‘chéreop gor the
treatment, prevention or amelioration of CETP mediated diseases.

The present invention provides a method for treating or preventing dyslipidemia
comprising administering a compound of Formula I, pharmaceutically acceptable salt,
solvate, enantiomer, racemate, diastereomer, mixture of diastereomers, or prodrug
thereof, to a patient in need thereof.

The present invention provides a method for treating or preventing CHD
comprising administering a compound of Formula I, pharmaceutically acceptable salt,
solvate, enantiomer, racemate, diastereomer, mixture of diastereomers, or prodrug
thereof, to a patient in need thereof.

The present invention provides a method for treating and/or preventing
atherosclerosis comprising administering a compound of Formula I, pharmaceutically
acceptable salt, solvate, enantiomer, racemate diastereomer, mixture of diastereomers, or
prodrug thereof, to a patient in need thereof.

The present invention provides a method for treating and/or preventing diseases
related to abnormal CETP activity comprising administering a compound of Formula I,
pharmaceutically acceptable salt, solvate, enantiomer, racemate diastereomer, mixture of

diastereomers, or prodrug thereof, to a patient in need thereof.
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Ris selected froma group consisting of: hydrogen,

hydr oxy, hal ogen, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6
wW@bdognyloss C1- C6 al koxy, aryl oxy, -0OC2-C6 al kenpdT/US2005/021789

- Cl- C6 hal oal kyl, C1-C6 hal oal kyl, C3-C8 cycl oal kyl,

Cl- C6 al kylaryl, Cl1-C6 al kyl heterocyclic, C2-C6

al kenyl aryl, C2-C6 al kenyl hetgerocyclic, aryl,

het er ocycl i c, cyano, nltro Co-C6 0 al kyI NR7R8 CO- Co6

al kyl.COR7, (CD- 6. al k R7
SNSRI SR N R O BRI A0 CLERREDL
cholesktdRto 1'a§% N@ﬁfb’&aol%@ﬁﬁ"ﬁﬁkﬁnﬁaﬁnﬁﬁsm administering a

al kyl het erocycl ic, and OCl- al kyl ar erein each
therpeutiicaldy kff¢ctlva klla&engfla compqangl of F@wlailpbyrmac&wq:allarwceptable
yel i ¢ ar.ou S IR
sag i\{a]?? &{1 Ha %ate cﬁ%:sgerrg%gef glrly %)éxy gslt%ec\)/\%ers or rProdrug
th&Ryf, to\® pifend rORtRE tHEofconbi ne to forman 5 opt| onal |y
substltuted 5 6, or 7-nenber fused ring wth

phenlhe nrpsegt memtiqﬁmroy]ée% methodipdyaiging tta levelob @lasma HDL-
ch\é'ﬂzg{e%lq %Iﬁ?an%n n&"rlaglg%mgﬁ% ehﬂ%ﬁ%é’r‘%ﬁ}% 1&%1 C#ﬁ% 86be of a

tnsat nsat
codipound af Fyrnanal, @Ihﬁﬁnabeuti’callty rac&ptaiﬂ@sahatcﬂme enant1omer racemate,
i ndependently se| ected fromQ, and S;

dipsirepyasid BHE P %fél@&r%n?rﬁo%w@% Hsresns: asR%tlﬁat iggneed thereof.
hy dr seﬁilm%ntﬁ{ gbwdg %e@ﬁ)d%f If@v@é’rhng tﬁé’ ‘f@’vgf(aﬁ plasHB3/E.DL-

- oxy, kenyl
chbhﬂstmdlky hmdﬁimﬂ&oaipkgzinlgmﬁﬂﬁmsl@ﬁn@ thnqrthabadw e;ffectlve dose of a

T S TN P M
dif8e@bBe ARl CFRRARIERMhEY, &%Jr@@ﬁ’l? %efré&”ﬁoaa HeHPin need thereof.

consisting of: hydrogen, Cl1-C6 al kenyl,
C2- Chheaprkseny Invent@ncisagoaidey b ph@mag@ltwal @anmsntlon comprising a

co_nmgyg% l’of Eﬁg@ip&?@&%@:agﬁt]{% 1y acc E%g l?csb()f Ialt;eC ‘enantiomer,
racemate, diastereomer or mixture of d1astereomers thereof, and a carrier.

The present invention also provides a method of treating and/or preventing the
pathological sequelae due to low levels of plasma HDL and/or high levels of LDL-
cholesterol in a mammal comprising administering an effective dose of a compound of
Formula I, pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer,
or mixture of diastereomers, thereof, to a patient in need thereof.

The present invention also relates to the use of a compound of Formula I for the
manufacture of a medicament for treating and/or preventing atherosclerosis in 2 mammal
comprising administering an effective dose of a compound of Formula I,
pharmaceutically acceptabie salt, solvate, enantiomer, racemate, diastereomer, mixture of
diastereomers, or prodrug thereof, to a patient in need thereof.

The present invention also provides a combination therapy involving a compound
of Formula I and one or more other cardio protective agents such as for example, statins,
leptin, and/or other LXR, CETP, ABC Al, and/or lipid regulating agents useful for the

treatment and/or prevention of atherosclerosis.
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al kyl cycl oal kyl, -OCl1-C6 al kyl heterocyclic, Cl-C6
al kyl heterocyclic, -0OCLl-C6 al kylaryl, C3-C8
weywbosohy | , heterocyclic, aryl, and Cl-C6 al kpdHD$1005/021789
wherei n each al kyl, cycloal kyl, heterocyclic or aryl
group is optionally substituted with 1-3 groups
i ndependent|y sel ected from Rydroxy, -CN, hal ogen,
Cl-C6 al kyl, Cl-C6 al koxy, CI-C6 hal oal kyl, and O

é?ﬁiiﬁ?n@%&tﬁiﬁﬁﬁ%‘&ﬁﬁ?ﬁqﬁ OB EES 108
addi 'ﬁﬁe k:mhﬁ% gmﬁdés%%i QoA PVERIMa msteﬁg%en
and su and in the nitrogen-containing

Ithﬂﬂngdyﬁﬂ%mnwﬁgptlonalIy substituted mnth 0X0, or

S eI ﬁ}eal Ky %ﬂﬁa@c}rb u‘?ﬂoqzlg H??ﬁﬁ nor't be 8% ﬁl?,t.rgule%on down-
re@hb’ﬁ/drr 111@3’61% % 51?1@1&1' antggﬁr@n eV tk @erce[]h@f & @ilfﬁ/&ﬂriaﬁa to

aryl , { wherei n each al
achigue Halklgaism@ ad lemuyg pinc thg e ingsbi 1cgh@|qp91ae from such

. substituted with 1-3 groups independently selected
DENSHIYI ogen, Cl1-C6 al kyl het erocyclic, and Cl-C6

hal ogekitkase OlisEhsaiitorR desendel Adtatb@ td OETPanddul 4tR@e or “dlseases
cont ai ni %% het erocyclic ring which may have 0, 1, or

megtiatpd by R Prastigity ateéers taspathel pgigalistaieh %b@r@ éﬁherqﬁpkf%gﬂé\@d

caéo@&ﬁ%ﬂr ?queasﬁ%eﬁfgﬂ %@@%@%&é&gﬁ?i&ﬂﬁ %}dr%%[f:déha Calffl(i}ors and

ar@ e ide kbleﬁeficﬁzilly affeetadaiyedovanaptiacor by modakatiah ef CETP activity
di ast er eoner m xture of diastereoners thereof

Thepediserses ol beharamgblnartemootéfé)elél band g sedhelae SUch as
at}%?gsl&e% f}ﬁETéTe\%\‘féd t}/lb&i’ SOTRE ISR YbRE I ﬁ&m&f‘sm

conpoun pharmaceut | cal'fy accept abl e
hypaittiglysatmat diabetesubesitye mﬂalrranzﬁmazt chseashsaacledmg fpet netrlimited to
de;rr]n;(tgtlsr Srth%fltlsd Iar?c? ]tpaelgl eaﬁfée 1sseager§eof eh Celltlé(l)l nervoeus system including but not
limited to dementia, cognitive disorders such as Alzheimer’s disease.

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

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

General chemical terms used in the description of compounds herein described
bear their usual meanings. For example, the term "C, -, alkyl," or “(C;-Ce) alkyl” or “C;-
Cs alkyl” refers to a straight or branched aliphatic chain of 1 to 6 carbon atoms including
but not limited to methyl, ethyl, propyl, iso-propyl, n-butyl, tert-butyl, pentyl, and hexyl.
Unless otherwise stated, the term “alkyl” means C;-Cg alkyl. Unless specifically denoted
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treatnment, prevention or anelioration of CETP nedi at ed
di seases. The present invention provides a nethod for

W e@anizg or preventing dyslipidem a conpri si NBCT/US2005/021789
adm ni stering a conpound of Fornula I,
pharmaceutically acceptable salt, solvate, enantioner,
racemate, diastereonmer, m xtyye of diastereoners, or
prodrug thereof, to a patient in need thereof. The

resent ipvention, provi a_net ho or . treatin r
to PieGoB Rt e caoRangn PLake afre atseR 1o HE 3 AR referenced
mdt&suld!| Bhd terrh FELMRGBYYT EdlleY aR aIkePEidAD Qs SiidatedSOhetainavhen the
enanti oner, racenmaté, diastereoner, m xture of

terdi Gsanplissthe slkylogropp dol gresersy &k the resnainipg ereups aftach directly to
need ereof . The .present invention provides a nethod

thefr&st ?f?tg%{e??{ﬁncgjﬁgd?%gcug?event i ng atherosclerosis
CONTHeSérialRENK] Bh& hIRKhYIQfcR ek @iplel N C,-Cf afehylgraup (or a C-Cs
phar maceutically acceptable salt, solvate, enantioner,

allyarkgrapp) asivged bererraean thatthe FesPetivaiSEPe Febiashule 1o, or'3

8 h i t i - . )
oo B3R ERSEAP o, RIS S Bt WAL B8k s Pheent e
gréfpdfier doabRvaaditiiplg bdhdeasde doajuated ot nombowgngaed. CETP
activity conprjsing admni steyrin C nd of
For nhiiediyentigh alspreedigrplags atdhe EHPADIe GRor e lkeyl or
. r i . 5 .
TRl L ARRERS, AT BOTE]ulBALHSS, D roup, which
berchizdl, tdpio endterdisempries Suth ¢hinabnt jegiv @rstaréasmneriogbhprcare also

of raising the ratio of plasma HDLchol esterol to
Obtﬂc’éa?s‘%éﬁﬁt SERYIERE ¥ 0l in a mammal conpri sing

LR U9 S ariare, s g o
exgable, Cs-6lsatkybaryleindicates that an anyt gieapds atthiched eradonts alkyl group
anHi tl’)l(él:t lﬂ{eereggltirqé E?IC% raﬁ(%'[g%{llsl’s afthchRl ?od fhd9est of the referenced molecule via
the alkyl group. A particularly preferred alkylaryl group is benzyl.

The term "substituted phenyl" or “optionally substituted phenyl” refers to a phenyl
group having one or more substituents. Preferred substituents are selected from the group
consisting of: C;-Cs alkyl, C;-Cs alkoxy, hydroxy, -COOR7,‘C0-C6 alkleR7R8, nitro,
chloro, fluoro, bromo, iodo, C1-Cg haloalkyl, C;-Cg haloalkoxyalkyl, Co-Cs
alkylheterocyclic.

The terms “optionally substituted 5-7 member carbocyclic” or “optionally
substituted 5-7 member heterocyclic” whether written in the conjunctive or disjunctive
style, or in single or in compound sentences, mean a carbocyclic or heterocyclic 5-7
member ring that is optionally substituted with 1-3 groups independently selected from
the group consisting of hydroxy, halo (F, Cl, Br or I), C;-Cs haloalkyl, C;-Cs cycloalkyl,
C-Cg alkylaryl, C;-Cs alkylheterocyclic, aryl, heterocyclic, Co-Cs alkyleyano, nitro, Cy-
Cs alkyl, Cy-Cs alkenyl, C;-Cg alkoxy, aryloxy, -OC,-Cs alkenyl, -OC;-Co haloalkyl, Co-
Cg alkyINR'R®, Co-Cg alkylCOR’, Cy-Cs alkylCO,R”, Co-Cs alkylCONR'R,
CONR’SO,R®, -NR’SO;R®, NR'COR?, -N=CR'R?, OCONR'R?, -S(0)p2R’, -SO,NR'R®,
Co-CsCH,0H, -OC;-Cg alkylheterocyclic, and -OCy-Cg alkylaryl.
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thereof, to a patient in need thereof. The present

i nvention provides a nethod of raising the | evel of
w@b@soeobbDLchol esterol in a mammal conpri si ng PCT/US2005/021789

adm nistering a therapeutically effective dose of a

conpound of Formula |, pharmaceutically acceptable

salt, solvate, enantiomer, rpcemate, diastereoner,

m xture of diastereoners, or prodrug thereof, to a

pat i i n.need thereof he ent

D Vi e SRR SRSl TR g [hep e s Bicpiaroup may be
subsle®BOVAREE p&Hsit18 vAHTBATRburk Hidpbsddndy aeletBi ﬁbﬁf fhB @rcup

therapeutically effective dose of a conpound o

corgsting of: hydrpia hatogewt@ie@s haloalkebi-&b crclealkyl, Cs;&s\alhyéaryl Ci-

I O L T e

AlIRGPAC g aRkoky, alfiexpr-exsnt; dllEBtfi}fDLO®~C%|}ﬁIbaﬂ{}@\E(ﬁ@§alﬁleR7R8
phar naceut.i cal nposi tjon conprising

CorGr sy ISOR oﬁoﬁsm@@&uﬂp@aﬂm@@é@ﬂom@@%@ RYINR'SO,R’,

N@?bﬁ@% reoners gﬁgggeggﬁﬁﬂiﬂcar Tier. ”¢%cPéHﬂbﬁt¥ﬂ§rC6

alltyIve@&rob @ilicahriD-QIT 0T} sleglasy] M Headarobpticnaly smtgtlameﬂ g'oup is
preventing the ﬁat hol ogi.cal sequel ae due

clagmeg PBSHEOMEL. i ewlérbemogﬁﬁd B B PR é@i? B Sﬁlthed
veRidRTFRle sﬁﬁi@[ Etg);uﬁ%regxg{{hﬁ' tﬁé ?ﬁﬂvfégv Shé Fr} Vehfiby &nlgég%%éi’%se

a compoun _ ceutically acceptabl
indiddted. sol vate, enantionmer, racenmate, diastereoner, or

neod fegre sy TrETpRdcuRt i ehen s drls Fapifee Higromomatic,
or%?%r&%%@fad‘?ca@ On%ﬁ%me%fr 1@96£9éllﬁclhdé Bt id K& 1R BGhpthel,

i cament for treating and/or preventing
quaddigr tmahyadroqmmollyh uadalzakyirmlyrlmdnpy] siazipyhdniraving eyridayinyl,

p1ger}1d%rﬁ fp%l(r:rto idiny %?peerngmy %oyn}q teg aher%ranyi 'pyranyl, tetrazolyl,
imidazolyl, 1,2,3-trazolyl, 1,2,4-triazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, oxazolyl,
isoxazolyl, isothiazolyl, pyrazolyl, imidazopyridine, benzimidazolyl, triazolone-yl,
imidazolone-yl, imidazolidinone-yl, 2-furyl, 3-furyl, 2-thienyl 3- thienyl, 1-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 1-naphthyl, 2-naphthyl, 2-
benzofuryl, 3-benzofuryl, 4-benzofuryl, 5-benzofuryl, 6-benzofuryl, 7-benzofuryl, 2-
benzothieny, 3-benzothienyl, 4-benzothienyl, 5-benzothienyl, 6-benzothienyl, 7-
benzothienyl, 1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, tetrazole ,
imidazole, isoxazole, pyrazole, 7-indolyl, and isomers thereof. As used herein the term
aryl also encompasses the benzyl group.

The term “carbocycle” as used herein refers to a cyclic group having only carbon
and appropriate number of hydrogen atoms. The term encompasses groups such as
cycloalkyl, cycloalkene, cycloalkylene, naphthyl, phenyl and the like.

The term “heterocycle”, "heterocyclyl", or “heterocyclic” refers to a 5, 6 or 7
member ring, which may be saturated, partially unsaturated or aromatic mono-cyclic or
part of a fused bicyclic ring, and can contain 1-5 heteroatoms selected from N, S, or O,

and can optionally be substituted at the ring carbon or nitrogen atom(s) unless otherwise

specified. Preferred heterocyclic groups include pyrolidinyl, piperidinyl,
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pharmaceutically acceptable salt, solvate, enantioner,

racemat e, diastereonmer, mxture of diastereoners, or
w@e@dowy9: hereof, to a patient in need thereof PCT82005/021789

present invention also provides a conbination therapy

i nvol ving a conpound of Forrmula | and one or nore

other cardio protective agenfs such as for exanple,

statins, Ieptin and/or ot her LXR, CETP, ABC Al,

heand%]?ﬂg g}gﬁ d-& ﬁt Lng glﬂnl(’jl)?loﬁ fblé}lz %E)het:neemdolyl quinolyl,
iso%hﬁl%[ﬂst@irﬁz’o@ﬁl ﬁld%Tﬁﬁﬂ-y’fDA@E%fﬂlﬁﬂ @ {Sfm Thi y IR I or

he current 7 nvention provides novel conpounds of
“alkgiheierecyrleli senderstopdrio dugantthatgheorllrd srewn siatipchetifia theer m

hetiég)ocgfglg g?l?eo%aﬂlﬁtgo&%qﬁc gl (fbll’lg?(} (R lfést %ﬁf.hnqufe én@:& %%1&8& is the alkyl

t agoni sm of the CETP receptor as approprl ate to
ach| eve HDL raising, or LDL |owering and the resu

bho%g.t@rm Todoplieiaes vsed ﬂi&ﬁ@@twfwﬁ%m@hﬂ @hnotet, éb?w é Btituted
dis
with doneeo%%(?re hgfl c?ré%?q@%c?%if]:@qa éﬁiiiu be iI'P modul ation" or

i seases ne refers to

pat (I'leeQ@hC ‘&lial@dllaixﬁslk\yh ersaised haeimsatledofir sxanple trifluvoromethoxy,

cardi ovascul ar di seases_are prone because of
Peﬂty‘lﬂll@fﬁpté‘@m’dnﬂﬂ%m%@%f( ?@ gﬁ) aflggtegl ~and are

t hergf.QLen bﬁ?&lfgé$l Askab @l deBiGherts BY 1RQMRoaaM (ﬁtth@ﬁlv@ﬁtlon that

modul &t T0h O P activity. These di seases I nclude
halbeitheaniealhjodr thétabdliedlly olehyabéy gioppsiand tecamd by tsslvebyyisair apder

e o g%? & ?t{q%; Elléq,e{ogq?gﬁlaﬂsc%ﬁ g}vt%\ﬁgérfe 3}@&'&@%? QB&%Sa%eutldally

acf#z@ @[F(lﬁ/% DR ative¥ of M doRAPHRAE ¥f HisSEASEIOn hivd Atdivitg iDbéth their

imted to dermatitis, arthritis, and pain, and
acnﬂi andamcs derivatinefamss buthawsid derévasiye fasm ofirnl affirnedwentages of

soﬂl%lhty, tissue compatibility, or delayed release in a mammalian organism (see,

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

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

As used herein, the term “protecting group” refers to a group useful for masking
reactive sites in a molecule to enhance the reactivity of another group or allow reaction at
another desired site or sites following which the protecting group may be removed.
Protecting groups are usually used to protect or mask groups including but not limited to
-OH, -NH, and -COOH. Suitable protecting groups are known to one of skill in the art
and are described in Protecting groups in Organic Synthesis, 3" edition, Greene, T. W.;

Wauts, P.G.M. Eds., John Wiley and Sons, New York, 1999.



10

15

20

25

30

limted to denentia, cognitive disorders such as

Al zheimer's di sease. The term"treatnent" bears its
waswalo120eani ng whi ch includes prohibiting, |InhP@i/US9095/021789

aneliorating, halting, restraining, slowng or

reversing the progression, or reducing the severity of

a pathol ogi cal synptomrelatgd to or resultant from

t he nodul ati on of CETP activity, especially as rel ated

to rai SI Ve f

O BB B SR gy R, 15 o Pore B By o gompound
of @RIthv@ltioh lf@rn@édl@ riegedeed ﬂ&icﬁxorﬂey@@djﬂ nqu-deichidnendt anount of the

hyper chol esterol em a. General |y, one_of skill_in

comppundsoffiprmula hand asalvent jpolagsle. Jarighedyaing Spbf&ﬁﬁﬁﬂ%ﬁ%‘}e for
exadh ealwgttels Hﬁ&bﬁl 'imf{qtl?agl Wl GRetodd Gl itefry1folfaiRe S $Wiihe solvent is
ica I’0N at gen atons are necessary and
waaétatlhle da&tmhidra@dllim ﬁbﬁhioaieﬂm@gr non-sibichi®hretrixd amest of compound
including Fornmula | unl]ess expressly indicated
and RS APty e GRrdig LB HRtE R pERBRG IRl SS) By gRtionally
be%& Skill in the art. General chenmical terms used in
the description of conpounds herein described bear
t |hEm|n thise alstaneenwhers a démpoemhcxfbhe invtehtion pessessEy acidic or basic
al kyl ," or "(Cl-C6) al kyl" al kyl" refers to .
fu%pt@pﬁlaar@ms iAoy b Fosmeg iR ApF e OBl andfor more
phg %ﬂzaﬁﬂf %Hl@ﬁllaﬂ %er]gglréﬂt' tcoﬂﬂ@éuﬂd Rdpeshehiati@pit¢hmaceutically
propyl, 1so-propyl, butyl, tert-butyl,
acp@mtw saltapigchds pht artantelstslt@t toethei %@llsatnétaél@hn@ perth saligsuch as

sy it B Bl e S B R of A Mg, Salis are

coﬁﬁ&ﬂ&ﬁlyﬁfr@grﬁéd f6MaHe fl@e bdie by eehtigd the h@ldrlﬁfselilﬁﬁﬁ) @fth a base or by
nol ecul e he term"Co-C6 alkyl" 1nplies an alkyl
6Xg¢&mg)tha§cldrm|a@a@1@,r@|x¢bﬁ@$€éﬁeﬁmmen the term Co applies,

or o Stk Beio ipRRbeoBCUR Feb R} Blhee e

relABV& ¢ ubg-toxic, inorganic and organic base or acid addition salts of compounds of

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

acid salt, bitartrate, the acetate and the citrate salt.
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The term al kenyl and al kynyl, for exanple, a C -C6

al kenyl group (or a C2-C6 al kynyl group) as used
whemeinopean that the respective groups can i nPCT/US2005/021789

2, or 3 double bonds (or triple bonds). If nore than

one double or triple bond is present in the group, the

doubl e and triple bonds can_pg conjugated or

non- conj ugat ed. The invention al so contenpl ates t hat

t he I i m

al s S5 ietiael i oben@ln dein A/ ¥ oy Bl bBur b AiPone of
itsgiomitioasl igimeip, stanbochibmiEy 1sbﬁlecshbrrreglp 1$cﬁger® ablrof which are within

steroi soneric. Such chiral or regio or stere0| so ric
theyseonp F he@reserionyetiontef thy iny Fiogy SELAM GRRaNPAsA! the iyention

méﬁﬁd&&}s Is¥e Bf ord &l Serkt&: a(ﬂld%ﬂl%a reQiéplns(a:Pﬁ,tafﬁ H&F‘v@ fO%ns.

aryl "group. For exanp I ndi cat es
L1kdsm1ke a:vhwrﬂgd: cgnpeimds soﬁhhmnfaékbn&bomllﬁﬂry@e@rw t]@rewpst the

TG AT Y= P TRETNEN SE EC I

% er%op "i‘i‘iélﬁcﬁﬁ,lg ?Jcleﬁn@fn%ftﬁfeﬁ ﬁéjw@ﬂ L’aé/ hﬁi%ies%@ﬁ&tio%lers or cis-
enzy ternt"substituted phenyl™ or "optionally

amimtaas-l nscun@'d gvh emytbrhplagsfdgrysthisangenplhenyddgionaleshranmatige carbon

AR e PRSI it GO SRS Rh g SR Ephpg A i fsbmers a
wilad@he Blik@ies thdty6l R Wntende@edBe incRrded idhk YAWNRAES, If a particular

nitro, -.chloro, fluoro, brono, iodo, Cl-C6 hal oal kyl,
staDgoigBNdTAS deslitedxdy aTklys preparedby aekyads steblaoye) in¢he arhby using

s AR Lty b RO SPRRAF i n

ar&’@l@éa‘d? fresdlvellt AReinativdl deriWReddisends naly b lpi‘qiaredday methods
sty or in single or in conpound sentences,
th@tdpqg]d@y@pquges(ﬁf th@@t@lfe@ksyg]erscané sybsequent resolution’ by known methods.

For example, a racemic mixture may be reacted with a single enantiomer of some other
compound i.e. a chiral resolving agent. This changes the racemic form into a mixture of
stereoisomers and diastereomers, because they have different melting points, different
boiling points, and different solubilities and can be separated by conventional means,

such as crystallization.

Preferred Embodiments of the Invention
Reference will now be made to preferred compounds of the present invention,

which are illustrated by Formula 1

R H R
. R3b
(R ) q R2&1
N~ g2

(CHRa)L\Y/Ff

Preferred n, m, p, and q
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menber ring that is optionally substituted with 1-3
groups i ndependently selected fromthe group

w@oemwshsiopng of hydroxy, halo (F, G, Br or |),PC/usios/021789
hal oal kyl, C -Cs cycl oal kyl, Cl1-C6 al kylaryl, Cl-C6
al kyl heterocyclic, aryl, heterocyclic, C0-C3
al kyl cyano, nitro, Cl- Co6 alkyl, C2-C6 al kenyl, Cl1-C6
al koxy, aryl oxy, -0C2-C6 al kenyl, -OCl-C6 hal oal kyl,

oo et it MRl TR score, “Nefocrs,

- l\lz@ﬁ?gﬂg&bl 7R85 2.- B0} Breldfdbly ¢SO NRZR3JosOprefaabiz Cis 1.
het er ocyclic, and -QOCl-C6 al kyl aryl . The

ter rﬁreﬁfﬁbﬂﬁb 4p ppordpEE{@it ed” in general means that

the subject group may be substituted, where possible,

with 1-3 groups independently selected fromthe group
Prefensil ®'i ng of : hydroxy, hal ogen, Cl-C6 hal oal kyl, C

-C8 cycl oal ky], Cl1-C6 alkylar |, Cl- C

al ky$ REAEFRI 08D isayelpctedgqma scgrenp eonsishngsf: hydroxy, -Oaryl,

OQ% kox}%{ r;}’l gjxé r@(”%@ @Oﬁ}( eny?3c%8 %l&{cﬁha{)oal

all@@e}@fﬁoedit}ﬂMR RB(C1-CR-ali5/1, a0 HGCRTY ar@h - wlﬂshmym, -0C1-Cq

w20 e ICa ek T ity 0Ol Col e 0L Co AkyINK R

ThetetyGR:; @LM&[&&%&W@% 6bi ©OH e YOS 1S @),; and

aI kyI aryl Where” an optionally substituted group i's
windreinwech dkyldcgidvadisddaryl, or bbterdcsiclieis wptivwdly subsiitutodwhith 1 or 2

th t1.t ut d St 1.t f
iy Rl g ot Ealp B R e ST BRIRY, CosralloCOOH,
C oL BRSICONES, @, SCalkittiyaas, afd Chie; eyt O0a)-C; tgkers to

a substituted or qnsubstltut ed aromatic or

het Moermpfgried an B ihselesteskiyemi kydrew, cAQC1-Colalkybt-Phior realkylaryl,

t
b FRRRRE S5 By ceELadheaLoc .
allkyTh bRy, -OOpYIsality IR RY r OdaUsikICO,R 'and -OCo-Cs
alkylcycloalkylNR RS, provided that R!is not -OH when Y is -S(O),, and wherein each

alkyl, cycloalkyl, aryl, or heterocyclic is optionally substituted with 1 or 2 groups
independently selected from halogen, Co-Cs alkylalcohol, Co-Cs alkylamine, and Co-Cs3
alkylCOOH, Cy-C3alkylCONH,, Co-Csalkylcyano, and Co-Cs alkylC(O)OC;-C; alkyl.
Most preferred R! is selected from a by -OC;-Cg alkyl.

Preferred R* and R™

A preferred R* and R* groups are independently selected from the group
consisting of: hydrogen, C;-Cs haloalkyl, C;-Cs alkyl, C;-Cs alkylcycloalkyl, C3-Cg
cycloalkyl, C;-Ce alkylaryl, and Co-Cs alkyINR'R®, provided that R** and R* are not
simultaneously hydrogen.

More preferred R*or R are independently selected from: C;-Cs alkylcycloalkyl,
C;-Cs cycloalkyl, C;-Cs alkyl, and C;-Cg alkylaryl.

Preferred R® Groups
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pi peridyl, pyrrolidinyl, piperazinyl, norpholinyl,

tetrahydr of uranyl, pyranyl, tetrazolyl, im dazolyl,
wa@s81209mzol yl, 1,2,4-triazolyl, oxadiazolyl ,PCT/US2005/021789

t hi adi azol yl, thiazolyl, oxazolyl, isoxazolyl,

I sot hiazolyl, pyrazolyl, imdazopyridine,

benzi m dazolyl, triazol one-ylg. i m dazol one-yl,

i m dazol i di none- yI 2- faryl 3-furyl, 2-thienyl 3-

' hi W@F& Rgé/ ﬁfoupi ag%,flﬁégp' délf%l sgiéeﬁ fed ﬁlém tRNEOY eonsisting

f2h @ﬁgémsdlrcgalkﬁeemfs undéh;(l ndbeprphlkiyiyl. Motegnefefably R** and
% enzo aryl, enzof 7-benzofuryl, 2-

R'Ber¢Aaseh iuéhpendemb]e pelented @wyu hydzmaea 826 ChiCeralisy].
5- benzot hi enyl , 6-benzot hienyl, 7- benzot hienyl,
1-indolyl, 2- |ndonI 3-indo|y|, 4-indolyl, 5-indolyl,

I&@kﬁﬁd@ﬁyhpupﬁtr320|e , i mdazol e, isoxazole, pyrazole,
7-indolyl, gnd isoners thereof. As used herein the
ter rﬁréﬁeﬁedﬁ 4oNBn&onpasses the benzyl gr oup. The term
" CarpRCNG] &er l%&%jsegﬁ%e% HOIB%@%I%H Qo ﬁﬁgldf € group

havi ng orly ca on and appropriate nu er f hydrogen
atons. The term enconpasses groups such as cycl oal kyl,
cycl oal kene, cycl oal kyl en napht hyl , phenyl apd the
i ke. The f%mﬁv%heterocyqﬁéé{ " hetRey [yl™ H
"heterocycli®*Nrefers toMNN5, 6 or = nber E}ﬁb

whi ch may at urat e paﬁilally unsat yr at ed
aromatic nﬁﬁﬁéf%blgﬁzgé apnef a fu blcyEfig%?ing,
and can cont@&ih 1 eroa&ons seleﬁt%d fromN, S, or
O and can optiaonal l'y be substityted at the rlmg

car bon tro n ato sunl esg-pt @K se speexfied.
Preferig 1gfeterq |cR-4§}>fS)N Rﬁ?§ & py ||@r§e
pi peri di nyI*, hexaﬁe yl enél norphollno
thlonnrpholln benzt hi ophg ne |ndonI qunonI,

i soqui nol y I03§etra pyridinyl N N=
corollarj?4h %mélkykzéﬁgrocycl| 1§4§£ ‘N;l§
"al kyl heterocycl e” s understood to pean that the

alEX{ngOUp q«attacheﬂ to t

g Qi;« @ A L
N-N N-N N-N N-0o ‘ N-g -
.R—4oﬂ§~ R—4Sj§~ R—4N¥§ R‘ﬁfﬁﬁ Rf«fﬁ* R’g.ig

R

Rﬂ Rm Q; fg( Nl Tk

wherein, the R groups are independently selected from the group consisting of: Cs3-Cs
alkyl, C;-Cg alkylalcohol, C3-Cgalkoxy, Co-Cs alkylcycloalkyl, Co-Cs alkylheterocyclic,
C1-Cs alkylCN, C3-Cg haloalkyl, Co-Cs alkyINR''R'? wherein the C;-Cg alkyl group (of
C1-Cs alkyINR"'R*?) is optionally substituted with -OR™ or C(O) OR'?, C;-Cs
alkylC(O)NR''R'2, and C;-Cs alkylC(O)OR'! provided that the R groups are not
hydrogen, methyl, or ethyl. The R and R™ groups are as described below. More

preferable the R groups are independently selected from the group consisting of: C3-Ce
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het erocycl e and the point of attachnment to the rest of
the referenced nolecule is the alkyl group. The term

WO babosdoky/| " as used herein refers to an al kyl PCEHES2005/021789
not ed above) substituted with one or nore hal o atons
selected fromF, Br, A, and I. The term
"hal oal koxyal kyl " as used hef®in include for exanple
trifluoromethoxy, pent af | uor oet hoxy, trifluoroethoxy

I CE R, R MRl O S R RD LS C RS PRI, again

provided mheﬂibdagﬂomps)ﬁremat Bpfbiaahlethyt beetigbl e gr oups and
beconE solol ysi s or under physi ol ogi cal conditigns
t he R R isselastedifrrpa i gﬁalkm}'ﬁ,hcapé alkylheterocyclic, wherein

th@ﬂ@t[eﬁ% s %@%%%ly%&%s A€o tﬁdﬁang&‘i’osuﬁéd wah! 1¥§§rggﬁ%§$§cted from

corrpou inventy ve activityin
thé peiup camimingmf hypdirexy @kbVaany, eSCpﬂmlkyhtEl-C(hﬂkylc Cg-Cs alkenyl,

deri atlv moften of fers_adva sol ybi lit )
Crr{'sdmn ﬁp Bllolallkf/]y halggeny @P%yﬁé R BST opd greteranty B¥ is
beg?ygg%ﬂoa& c9§11%§ﬁﬂu§é@ &ﬁ?& c, ! @éﬁﬁﬂﬁ[ 1, Hdlog eQ%ﬁa g c%%ékg}. Most

rugs, pp. /-9, 21-24, Elsevier, Arrsterdam
préfieodd 6y R T nﬁc?pﬁdnest]aﬂumioljmzyhatlves such as, esters
prepared by reaction of the parent acidic conpound
wWith a suitable al cohol, or am des prepared by
Prgﬁ%g'q{é%r&j pst he parent acid conpound with a suitable
am ne nple aliphatic esters (e.g., nethyl, ethyl,
pr o is pr@@pbkypﬂylectedtftqm R SEWID-Cousisling Qférmrmnylnaylo $1-Cs alkyl,

{;%H% ?!'}'E%lﬂs(éé gjiﬁ dﬁ(ﬁ VSFW\/’e@.al ’0 I i’feél yg @F“Er fed Poaﬁ?ytl LHNR'R’,

“NHONW@YC, £KV1BY, -EN edrr-Ney). %ﬂﬁ&pr&fdrfé@'ab@ﬁly two R’ groups which
nmor phol i noet hyl ox di et hyl g gcol am de and
cogiibanehip| farm g @a?lwﬁw Sﬁ’é‘itﬁ‘éiﬁ‘il/ » 6,191 Jonemberdfused ging with the phenyl

rlr%e%lvl}lﬁgﬂ &e?y %r@ﬁt%%ﬁéf vﬁl%fgﬁll ﬁlﬁ‘%?%,e&‘ '}-}h%&ber ring is saturated, partially

unsaturated, or fully unsaturated and optionally contains 1, 2, or 3 heteroatoms

independently selected from O, N, and S. Optional substituents for the 5, 6 or 7-member
fused ring discussed above include preferably, halo, Ci-Cs alkyl, Ci-Cs haloalkyl, C;-Cs
alkoxy, aryloxy, -OC,-C¢ alkenyl, -OC;-Cs haloalkyl, CHZNR7R8, -NH,,

-N(C;-C4 alkyl),, -CN, and -NO,.

Preferred R groups

R® is at each occurrence independently selected preferably from a group
consisting of: hydrogen, C;-Cs alkyl, C;1-Cs alkenyl, C3-Cs cycloalkyl, Ci-Cs
alkylhydroxy, phenyl, and C;-C¢ alkoxy.

Preferred R” and R® groups

Preferred R” and R® are independently selected from a group consisting of:
hydrogen, C;-Cg alkyl, C,-Cs alkenyl, C;-Cg alkylaryl, and C;-Cs alkylhéterocyclic,
wherein each aryl group is optionally substituted with 1-3 groups independently selected

from C;-Cg alkyl, halo, and C;-Cg haloalkyl.
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prodrugs such as (acyl oxy) al kyl esters or
((al koxycar bonyl ) oxy) al kyl esters. As used herein, the
WO 2006012000t ecti ng group” refers to a group usebCl/USHN5/021789
maski ng reactive sites in a nolecule to enhance the
reactivity of another group or allow reaction at
anot her desired site or sitegg-foll ow ng which the
protecting group may be renoved. Protecting groups are
w ysed ton ct or mask groups including but
Ikﬁb#a##nf#edgpggﬁgﬁ@b?NH, and -CC%H. guitable )
pr otPeefeirag RYY, BlipmdaR '@ akeniadependemlyeseletted fidh aigrouphmnsisting of:

and are descri bed i Pr ot ecti rou in ni c .
hydsagemdairGe alkyly C@f&%@ﬁ@ﬂ}’l’ @ﬁggé ?yl&%yl, 9@3 Cwﬂ%s@?fk%@?e@rwdw’

R YA B OB g 88 s

e ter ere

selectyd fiahs(-0f akytk diajoo amtiColsthakwalkylient i on formed to

i ncl ude toichiometric or .non-stoi chionetric. anpunt
of B lREITRETES CPBPAAG Of EEYepUop Aerrcckst (i tae Sroup
hfedr: $ORM8Y-UIEs §0 e 1R(2- A .
o 3 B B
yhaminade2-etbpit-6-tiflwmbomethyt-Ad-dibydrotiffqainelifie t -carboxylic acid
. Stoi ihi ometric or non-stoichionetric anmpunt of
SPLROGHE and wat er (or hemi-hydrate for half the

(2R$4‘Sb—qt[k32H%‘ié’cﬂiﬂu&ﬁﬁx@ﬂiyl&hz%’Iﬁ(@b}aﬂm&m&'ﬂ)f&ﬁhkdﬁ-ib?l)amino]-2—
used. hi those instances ere a conpound of the

ethiyirdemifiuoromeiiyd Ssb-d hyded-a cqquinolivgdi-earpexytic iasidapongeryd gster,

D S 3T TR Y B0 M8 o2
etIRAT-2H teCOBPOYN amBe) et Gtrifheorpiathihs gudihwitbi2H-quinoline-1-

acceptable salts, include but are not limted to, the
caghiosli¢ acidhéponrapyl ¢548- earth salts such as |ithium

R BRI S TR S i)
2-¢theleo-adflubrbyethy3didilyydrbe Faquidolime- ohmbbk ylic- avid sopropglsester,
(21%{48?}!1—[(3,5-bistriﬂuoromethylbenzyl)-(2—cyclopropy1methy1—2H—tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester, ,

(2R 4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-methoxycarbonylmethyl-2 H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(2R 4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-carboxymethyl-2H-tetrazol-5-yl)amino]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester,
(2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-isopropyl-2H-tetrazol-5-yl)amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester,

(2R 4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-isobutyl-2 H-tetrazol-5-yl)amino]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2 H-quinoline-1-carboxylic acid isopropyl ester,

(2R ,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-butyl-2H-tetrazol-5-yl)amino]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2 H-quinoline-1-carboxylic acid isopropyl ester,

(2R ,48)-4-[(3,5-bistrifluoromethylbenzyl)-(2-tert-butyl-2H-tetrazol-5-yl)amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2 H-quinoline-1-carboxylic acid isopropyl ester,
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exposing the acid to an ion-exchange resin. Included
within the definition of pharnmaceutically acceptable

wGa 200691292 the rel atively non-toxic, inorgani CPEIUS2005/021789
organi c base or acid addition salts of conpounds of
the present invention. Base addition salts include for
exanpl e, ammoni um quat er nary.anmoni um and am ne
cations, derived fromnitrogenous bases of sufficient

PSR bR Rl 12 GO B s
yl)|dohiab Pacanili 6 alflu9sdhehyl-3 4-diialio-2 8o quif@linelt-8b{dRic Ac)d

i reover, the basic group(s) of the conpound of the
isoprRpyhestefn may be reacted with suitable organic or

e e S e iy e ey
yhiirhiab} 2adtkyl-daifaioeomel gl Hrdiisidde-2 Hoquisyliet Bcarboxylic acid

_ carbonate, clavulanate, citrate, chloride, edetate,
isopmny) PHee, estol ate, esylate, fluoride, funarate,

I . il .
LSR5 GO 35T 1 e sl o)l
2-iygr®iriftliodenethglol Widinatre-2 H-qudtelire; 1 -cabboylicovat sopropyl ester,

RS SR e Loe b 12 oo gy Sh e aol S
yD)ahing —QLetﬂifl%ﬁﬁluo%&ﬁétﬁﬁeS,4%%&—?Yﬁquiﬁﬁiﬁeoi—eﬁﬁ§iﬁic acid

osphat e,” pol ygal acturonate,” salicylate, stearate,
isopudygyt edtest, e, succi nate, tannate, tartrate, tosyl ate,

b S B om Y T PRy s Eae -2 terazol-
5-{1N¥RMd }@_eﬂl@llhliﬁﬁu&hﬁleﬂmQﬁﬁﬁh?ﬂﬂodgi—%l@inbliné—m &arboxylic acid

~'hydrobrom dé salt, the bisulfate salt, the methane
isopuorfybester.aci d salt, the p-toluenesulf onic acid salt,

[ t he .acet at d the.Cj
Ry G g R AR Tk BB by stwssy
triff8droRREHyl- 1853, 8MdtraBerooduihdln-Pe)-drhi@optetiadalrB e rethanol,
stereochem cal__isomers or regio-isoners, all of which
R4S t BiBis-trifluoromethyl-benzyl)-[2-(2-dimethylamino-ethyl)-2H-tetrazol-5-

yl]-amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

i

isopropyl ester,
(2R,45)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(2-cyano-ethyl)-2H-tetrazol-5-yl]-

amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester,

(2R ,4S8)-4-[[2-(3-Amino-propyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-
amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester,

(+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-y1]-(3,5-bis-trifluoromethyl-benzyl)-
amino]-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-
amino)-2-propyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl

ester,
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the scope of the present invention of the invention.

Certain conpounds of the invention may possess one or
woreeoe/0cddsy al centers, and thus, may exist in opeT/Us1005021789

active fornms. Likew se, when the conpounds contain an

al kenyl or al kenyl ene group, there exist the

possibility of cis and trangygj.soneric fornms of the

conmpounds. The R- and S- isonmers and m xtures thereof,

R SRSy B RS BB o SRRy Topty
amtiYo |t NhetHyM6erhifinerbmetithd i3 4-aigtircaBH ruidiol ine- 1ceuibaxyliatacidssopropyl

can be present in a substituent group such as an al kyl
esigh,oup. AUsuch isoners as well as the m xtures thereof

+AL8 :@Eﬁgﬁr’-%g?ﬂl&eﬁ%d-i‘ﬁlté{ga%l-5‘-'5311]&Q?—Bg%’tﬁggg&gfgﬂ{afl-b@nzynd

ereol’soner 1s de epare
antiyo ] isopap yeltiflikaomatiyh 3 4hdihadro- 11 quisiotige- 1 -carboxylic acid
_ Stereo-specific reactions wth starting materials that
isopERRYAPHCH he asymmetric centers and are al ready

Ql,ved. t i iy ed,as i ST ety
LS ol el e ) e i o
anfih€y-2anahyted-gifhrndomethgledd ety dre2 8- gtinalmebl-cirhoxylic acid

. neth?ds. For exanple, a racem c m xture may be reacted
ISGRFRMY! 85%€% ngl e enanti omer of some other conmpound i.e. a

(+ENEE 8- { B3 BlvirRo AR y1-bERL ) - PR ENEEE ok 1 BrdpFDEIN GetfR6175-y1]-
into a mxture of stereoisoners and diastereoners,

antireRseprope)-chaNkmodinidtler Smt-dibyird-Ald- quanaking; 1-ehrbaxstie aeid

. boili n?[ oints, and different solubilities and can be

isopEoRW 5384 by conventional neans, such as

S ) g gt 2 oo 31
arwioer Gumedbylof- riuorgmetbishd,4ihysiie 2bhguinplingh-gRBOXyLiC acid
isgplrcl)ﬁjyﬁtegt%},ed by Formula 1

(+/-)-cis- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-methyl-piperidin-4-yl)-2H-tetrazol-5-
yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(+/-)-cis- 4-[[2-(2-Aziridin-1-yl-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester, ‘ |

(+/-)-cis- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(2-pyrrolidin-1-yl-ethyl)-2H-tetrazol-5-
yl]-amino} -2-methyl-6—triﬂuoromethy1—3,4ldihydr6-2H-quinoline- 1-carboxylic acid
isopropyl ester,

(2R 4S)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-methyl-pyrrolidin-3R-yl)-2H-tetrazol-
5-yl]-amino }-2-methyl-6-trifluoromethyl-3 ,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,
(28,4R)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-methyl-pyrrolidin-3R-yl)-2H-tetrazol-
5-yl]-amino}-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

isopropyl ester,
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Preferred n, m p, and gPreferably nis 0, or 1. Mire
preferably, nis 0. Preferably, qis 0, 1 or 2. Mre

wee@betamy g is 1 or 2. Mst preferably, q i sPAT/US2005/021789

Preferably Y is a bond or C(O); Preferred RL A
preferred RL group is selected fromthe group

consi sting of: hydroxy, -QCaryl, -OCl-C6 hal oal kyl,

- OC1- C6 al kyI cycl oal kyl, -0OC3-C8 cycl oal kyl , -QOCl-C6

(2&@'4‘3 %’(é 50§ %@{{@%&&%&1@@—%&% Qﬁ%@ﬁggs -yD- 2H—tetrazol— ,

5-y ik} - E-)tﬁét@y‘ll-ééﬁﬁﬂi@r&ﬁathyl 3, 0QilGekd-RYA- Qyidsliney] - calm.iylmmd
aI kyl NR7R8 and - OCo- C 6 al kyl heterocyclic; provided
isppyapylRitel:;s not -OH when Y is -S(0) t; and wherein each

28 4&5 4 % lf%t)ﬁon?étﬂ LbeﬁE lg?-glr-{ﬁ g?he-.g??r?g%ﬁﬁig gg 184 ¥trazol-

5- 6}1} aﬁllﬁd) kmeéth}dkﬁ}tnﬂlmmﬁBthgl k,sﬂchlmrdne—ﬂﬁmﬁblaiekwcmyhc acid
Co- C3 al kyl CONH2, C0- C3al kyl cyano, and CO-C3

.15@?@9}’@@“85(1: 1-C3 al kyl. More preferred an Rl is

B

2- rrﬁﬂ}l—lﬁ@irlﬂlubl;dnhﬂh}df&;@—y&diyﬂm ZHQDmcﬂEedl—dwb(Wydm@gyl 1sopropy1 ester,

P ol OSR R ToT el Ora G R BE T Qe

2 Xle'tl?yl 6 i@hiofom- AR IR - SRS irRI1 #] 1-caftidd ydialakidl 1sopropy1 ester,

aryl’, or heterocycllc i's optionally substituted with

(2B:4- 41 GupBis-nifbioeordethyl-Beng i) €2 pedokidioraRal- %@éﬁtrangSfYk)

O R A e -

estdrkyl C(O OCi -C 3 al kyl. Mpst preferred Rl is selected

(2?4%”)” 4a[(g)g stx‘g}lhl(ljgro?llel‘iﬁgl benzyl)-(2-pyrrolidin-3R-yl-2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl
ester,

(2R, 45)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3S-yl-2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl
ester,

(28,4R)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3S-yl-2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl
ester,
(2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-amino-ethyl)-2H-tetrazol-5-yl)Jamino } -
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
methanesulfonic acid salt and pharmaceutically acceptable salts solvate, enantiomer,

racemate, diastereomer or mixture of diastereomers thereof.

The geometric isomers associated with the double bonds and the optical isomers
associated with asymmetric carbon atoms of compounds of Formula I are also
contemplated to be within the scope of the current invention as useful for the treatment of

diseases related to CETP modulation.
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Preferred RRa and R2b A preferred R2a and R2b groups

are i ndependently selected fromthe group consisting
w@boshyvdgen, Cl-C6 hal oal kyl, Cl-C6 al kyl, 1€12652005/021789

al kyl cycl oal kyl, C3-C8 cycl oal kyl, Cl1-C6 al kyl aryl,

and C0-C6 al kyl NR7R8, provided that R2a and R2b are

not si nmul taneously hydrogen.ohbre preferred Ror R are

i ndependently selected from C1-C al kyl cycl oal kyl,

g?éferfgglgglég 8%%?§?é$#€%§434§§9§%}'é@%@lgygﬁgglare

| ndePenetenpdunds ef @6 ithnft irpentibecgeayntesised 4d a@nqﬂlﬁed in the
ydrogen, C 1-C6 al kyl, _C2-C6 al kenyl, and C2-C
fOpryrgﬁchew Exgptasy n Procegiuzes. Aihianiae ipternaaddates of Formula 1

e I
oy HRBERUEN L plo OO R EambRIDPHAGNIENE Yindredks (' sorth in the
SchaReb b¥lber. dgweiee thdiolloRdag disciseailoadd wat nﬁten)dndttb éingjt thecope of
consi st.i ng of . wherei

the R r i endent | y
thg GreseRtdav Lo it Fy wisﬁis?aea%%r}esq Efolaf S@gﬁg Wtrapféate
WialtTl%I Cg\ﬁ/ %)g%ek%?{a%ﬁo@ﬁhky&%ﬂl eg ragg ;g-llrﬁ%les lr(l:erem C% other specific
camhpopin Gy itaR- s s¢opk of Heyihyention Colalylof Ithﬂepgdﬁtﬂahdmmmg materials
ro of, C 1-.C6 al kyl
g e e S POl Pl g 6 e By R IR 1O Gne of

ordireby ik ¥4 (e N RerhebessaryaBibebtsmERtaalie/ mEEHRR rﬂaily be made by

provi ded that the R groups are not hydrogen, nethyl,
proﬁedelrerswhlcfrh@ sRle¢ted drean Randard teshpigues of migarmem hﬁj@rdcychc

nd d
g shRh Rl FhEh AT BT P RS oL BRERDA tehgents or
sth#tinSenatdriald, bl thefodedurk e aibe®@ iothe p@lpa%oﬁé Kyd ysdipdes below,

Cl1- al kyl (O NH2, again
including any novel procedures. This includes, but is not limited to, esterification of a
carboxylic acid, hydrolysis of a nitrile to a carboxylic acid, and subsequent esterification.
The R, R1, R2, R3, R4, RS, R6, etc, designations used within immediately following
section are for the purpose of illustrating the various methods of synthesizing compounds
of the invention and/or illustrating variability of substituents at the pendent position and
are not necessarily synonymous in scope or meaning with similar groups used in the
generic structure for compounds of Formula I. However, groups in final compounds of
the schemes occupying similar positions are co-extensive in scope and meaning compared

to groups occupying similar positions as defined for the generic structure of compounds

of Formula I

Intermediate Preparation Scheme 1
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provi ded that the R groups are not hydrogen, nethyl or

ethyl. Preferably, R4b is selected from Cl1-C6
wa@bkdoglogoyd , Cl- C6 al kyl het erocyclic, wherein tPEr/US2005/021789

heterocyclic and aryl groups are optionally

substituted with 1-3 groups selected fromb5 the group

consi sting of: hydroxy, oxo,-28yano, -SCl-C6 al kyl,

Cl-C6 al kyl, Cl1-C6 al kenyl, Cl-C6 al kynyl, Cl1-C6

haloah yl, hal ogen, aﬁg -OCl1- C6 al kyl . Mor g4 R6

pr ef er RR4b i s behZyl nono or disubstit Wth a

Cl- C6 al kyl , shatebeng and CI-C3 al kyl . B5

pref egb er R4b is 3,5-bistrifluorobenzyR2 N
Preferre% R5 groups R§ is preferably selected fr8# a
group coifsi sting of hydrogen, hal o, Cl-C6 algkpb= OBL- C6
hal oal kyl, -0OC1-C6 al kyl, -QGaryl, -0OC2-C6 altkBéy¥IGO,R3
- OC1- C6 hal oal kyl, -CH2NR7R8, -NH2, -N(Cl-C4 al kyl) 2,
-CN, and -NO2. Also preferred are any two R5 groups

whi ch .conbi ne to for. i onal | ' d5 6.
o AiERRar g etrey SR |8 pielsE s atitian
odch®byah&hads iaoRkedn &L, §Welk . BI. ebal. Détrahed@aYRktefsi 1ID6,

i s saturated, gartially unsat urated, or ful

VHHEa641R6442) 2R He aprppsiEly P bBetas Aing is disselvedin a suitable

so&e)etnl ! Q& ! gsgﬁa]glﬁq&%@g)e IaJihlya l?aﬁlé,esgljtbﬁ gs %{SR\% %‘ﬁ%ﬁtégﬁlg ?1&:

ona stituents for

aptdi@iach] § SuS ERGEhayenitrile brfioiorbehasaed(R6 = KN 6; COIRKO The
al kyl, Cl-C6 hal oal kyl, C1-C6 al koxy, aryloxj'é,0 - OC2- Co
reagticarypceedort()l Sdo plevaad r@ympermmr%z or_akppt 159 "Cincanyhere
- | . I . ) - .
b i e e BRSSP0 Ml
and/qgrreagpion conditions. The product of structure 4 (R6 = CN) or 1 (R6 = CO,R3) can
then be isolated by a standard aqueous workup, followed by normal phase

chromatographic methods or recrystallization techniques commonly employed in the art.

Intermediate Preparation Scheme 2

R1 RG RS R1 R6
+ R4” TH .R5
R2 Br, | R2 N
s 6 R4
4 R6=CN
1 R6= CO,R3

In intermediate preparation scheme 2, the N-aryl coupling occurs by methods
known in the art, (Hartwig, J. F. et al. Angew. Chem., Int. Ed. Engl. 1998, 37, 2046-
2067). The appropriately substituted amine is dissolved in a suitable solvent, such as
DMF, with a base, such as cesium carbonate or sodium fert-butoxide, the appropriately
substituted benzonitrile or halogenated benzoate (R6 = CN or CO2R3), and a suitable
catalyst complex, such as palladium acetate and diphenyl phospino ferrocene. The

reaction proceeds at 0°C to elevated temperatures in anywhere from ten minutes to

_several days depending on the stability of the starting materials. The product of structure
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consi sting of: hydrogen, Cl1-C6 al kyl, Cl1-C6 al kenyl, C

-C8 cycl oal kyl, Ci1-C6 5 al kyl hydroxy, phenyl, and
w@1000128bkoxy. Preferred R7 and R8 groups PrefRCT/Es20p5/021789

and R are independently selected froma group

consi sting of: hydrogen, Cl1-C6 al kyl, C2-C6 al kenyl,

Cl-C6 al kylaryl, and Cl-C6 abkyl heterocyclic, O

wherein each aryl group is optionally substituted with

3 kbnde n - I
4 % BN RS G R AR R BB At e gyt
fogowepby Rowdas phest dRidinatbiiriplao ehelicds ar eedrystiafienidantdhyiques
sel ect ed from a _group consisting of: hydrogen, Cl-C6
cogimanly emplayed ik @igyrt.  C1- 06 al kyl aryl, and Cl- C6
al kyl het erocyclic, wherein each aIkyI and aryl group
is optionally substituted with 1-3 groups
i ndependent |y selmetrmnddiatoPrephradfornbéheme hal o, and
Cl-C6 hal oal kyl. Particularly preferred conpounds of
the inventRion arg sel ected fromthe group cqnsisting
of :
(2R, 4S) - 4- - bJRSt ri fTuoromert hyl benz
-tetrazol -B2 R2
yl ) ani no] - 2- eth;ﬂ46 trlfluororrethyl 3, 4- di hpdr o- 2
H qui nol i ne- I”- car boxylic acid isopropyl ester,
(2R, 4S)-4-[(3,5-bistrifluoronethyl benzyl)-(2- cyanorret h
yl -2H tetrazol -5-yl)am no] - 2-
eny | ménfefrhédiste fp@?l’%lon Sclfensh 3k @arBomydiatioh@cc® by methods known
1-carboxylic acid isopropyl ester, (2R 4S)-4-((3

in the @f, {Heel, thallgdinreReagents én Hyggric Synthesis; Academic Press: New York,

BT el e R SRS LR agls Tpliod vt
soveht, Suclf‘rasd'Dhm;l m‘ehZHaasquudohs' aeeiuin carborimox gl dodivac kadtz-butoxide, a

[ SOoprop
suitable cataszt complex such as palladium acetate and diphenyl phospino ferrocene, an

_ appropriate alcohol (R3-OH) and saturated with carbon monoxide. The reaction proceeds

at 0°C to elevated temperatures (up to or about 150 °C) in anywhere from ten minutes to
several days depending on the stability of the starting materials and/or reaction
conditions. The product of structure 1 may then be isolated by a standard aqueous
workup, optionally followed by normal phase chromatographic methods or

recrystallization techniques commonly employed in the art.

Intermediate Preparation Scheme 4

, 0
R.C[Br Rﬁj\ _R3
o)
R2 N R2 N
R4 R4

7 1

In intermediate preparation scheme 4, the aromatic carboxylation occurs by
methods known in the art, (Boger, D. L. et al, Journal of Organic Chemistry, 1994,
59(17), 4943-4949, Volpin et al, Organomet. Reactions, 1975, 5, 313-386). The
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(2R 4S)-4- {(3,5-bistrifluoronethyl benzyl)-

[ 2-(2-ammD-ethyl)-2Htetrazol -5-yl)]am no }-
WQ@2@bkylo9B-tri f | uor onmet hyl - 3, 4- di hydr o- 2H qui nPCT/NE2005/021789

-carboxylic acid isopropyl ester,

(2R 4S)-4-[(3,5-bistrifluoromethyl benzyl)-(2-cycl oprop

yl methyl -2 Htetrazol - 5- 25-

yl)ami no] -2-ethyl -6-trifluoromethyl -3, 4-di hydro-2H qui

nol i .
I A T A Sm———
ethéIQﬁlyét tiyfurdn Hyite bl alk911iBum, such as n—butyl lithium or tert- butyl
11t¥1 am no]-2-ethyl -6-tri| Iuororrethl-

B PHPABRSS DR a\yﬁnﬁsqs i Ade repukige @am ip 6U%R9had b srsyjighle carbon

SEEHE s et o meg SR S TR BB o

78°Eytb aBdnltttreémamj)erEntuyé inammiywhére Zrom about flve minutes to several hours
6-trifl hyl -3, 4- 1 ne.

depeléépg, g% §l{e: s&ab‘li]gqry?pr’}eﬂg%%?lgﬁg Fnagéor?ais? r"IQhe pro #clt rg)? stln?c?ure 1 can then be

) G
ls&%ﬁd%gtarsgazdgg_ L2 uggngst rr\lkl%o ygpﬂgﬁécmﬁ bhade%ntRRbSRYhic
mé6thbds &1 recnystabizhyidon &pleﬁncjuds;cdrrmcﬂﬂ-y eguploykd nethe art.
1-carboxylic acid isopropyl ester,
(2R, 4S)-4-[(3,5-bistrifluoronethyl benzyl)-(2-isobutyl -
2H-tetrazol - 5-y| yamdrRRAtAe PI‘egiélraﬁfm Scheme 5 _
trifluoronethyl-3,4-di hydro-2H qui noline- 1-carboxylic

90|d | sopropyl ester s R COOMe
s Thghd Ry - 00 27,

a

=

azoI h
MNor omst hyI 3, 4 d| hydrNi‘sz qun?nobl ne-1-car b%yl
acj d i sopropyl ester,
(2R, 4S)-4-1 (3, 5-bi strlfl uorometq"iyl benZf) - (2- t r
-butyl - 2Htetrazol - 5-yl ) ami no] - 2- et Wyl -
6-trifluoronethyl-3, 4- gi h)bdr 0- 2H- qui nol i ne-1| - car boxyl i

c acid isepreopy! R R i
ester, (2RidkShe 4- { ( Oftl uor oneCihydARNZYl ) - [
hydroxy ei—h-yl_;- 2 r agol - 5- - »
yl )] ani no} - 2- et hyl - -tP'lfIRuoromathyI 3, 4- di hydro- 2 R
-qui nol i ne-I-car box;i‘l’SNc aC| d i sopropyl ester, tOSV' 58
0
9 R1COCI, base; RY
PPA or TMSI @\)ﬁ\ or KI j
. R1CO,H, or )
N RZ —_— N R
carbodiimide reagent; R1/40
63

Synthetic scheme 5 shows preparation of compounds of Formula I. For example,
substituted arylamino esters 1 that are either commercially available or prepared as set
forth in the literature or in Schemes 1 to 4 can be protected with tosyl chloride, isopropyl
chloroformate, or other suitable protecting group to provide 54. The compound 54 may,
in turn, be alkylated with appropriately substituted, or unsubstituted 3-bromoethylesters

55 thus affording 56. Dieckmann condensation-cyclization of intermediate 56 yields N-



(2R, 4S)-4-{(3,5-bistrifluoronethyl benzyl)-[2-(3-hydrox
y-propyl)-2 Htetrazol -5- yl)]am no

wWQ 2@6@120y3 - 6-trifl uoronethyl -3 , 4-di hydro-2 - gecTiob100%621789
1-carboxylic acid isopropyl ester,
(2R, 4S)-4-{(3,5-bistrifluoronethyl benzyl)-[2-(2-chloro
-ethyl)-2 Htetrazol -5-yl)] anppno}-
2-ethyl-6-trifluoromethyl -3, 4-di hydro-2

pr?%&éﬁ%%&%@%o@gfﬂ%hgg §?’ | lﬁflﬁgslrsglmggﬁ:ﬁ rt(% Rk h&?lto%s’is and

ddcarboRylaasibanadiorartioye hlerZ\l‘aLtltv&it 58121Qém5va1 vl JHeastoteoting group, if
}-2-ethyl-6-trifluorongethy

necassamy@th@@@#@ PROI (Pﬂ]é(PI:‘LQSPBPIB%%%}m)cTMéﬂ grimedipAgpiiodide), or
PBRRY s thedptsmmedine 6 A-agtaion PRy ert sy proprialy

5  supbtitatddanyd i aikyhyhlproZortrhdiein the pfeserﬁ:eyif)iﬂl afgalml: base such as pyridine
f%oré%g%%é@séo aslg{uletlil]i(r)%g%f %Béqnaégqlgrtgea %{t%é Citkf]l an ac1 chloride or
ar%_ g}%q?xa@e k% ﬂéfl' Etk{“ thfgffﬁtcla?ﬂ oSt %m(ula 64.

openty et hy - tr| uoronethyl- 1,2,3
, 4-tetrahydro- qui noI|n 4-yl)-amno] -tetrazol-2-yl

et hanol ,
%ZR- 4S) - 4- { (3, 5- Bptermeiate Brepazation, Peme 61 ) [ 2- (2-dim
et hyl agi no- et hyl ) -2 H-tetrazol 5- yl]-am no OPMB
}1 2- et hyl - . 6- ;,bedPH@qgnet hyI ﬂ'v"%il Y gER Iclmqumjll

- oy
(S 'S - tNaHfﬂHH@MQrﬁabéﬁ %1 ) [ 2- {4 Gyano- eth 31\ R,
H-tegsLazoI 5-yl]- anino }-2 6tr|fluororrethyal1

4- di 'hydr o- 2H qui nol i ne- 1- car boxyl ic acid isopropyl’

ester,
(2R, 4S) -4-[[2-(3- Anmi no- propyl ) -2Ht et razol - 55HTFA(CE HO l

bi s-trifluoromethyl-benzyl) - CH,Cl, 1t
0
1. R,CH=CHCO,H _RI0OCI, DMAP
R—@\ toluene reﬂux 5 .
R
5 T 2
NH 2. PPA, 110 °C 64
2 RK&O
62 NaBH,
' MeOH, rt
OH

10 !
Alternatively compound 64 can be obtained as is shown in Scheme 6, by addition

of a Grignard reagent to compound 60 followed by hydrolysis in acid media. Or, Michael
addition of aniline derivatives 62 to o, f-unsaturated carboxylic acid or ester, followed by
cyclization in acid media, can afford compound 63. The intermediate

15  tetrahydroquinoline-4-ones 64 may be reduced with a reducing agent such as sodium
borohydride in an appropriate solvent, such as tetrahydrofuran or methanol, to achieve the

benzylic alcohol 65 as shown in Scheme 6.
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am no] - 2-enyl -6-trifluoronethyl -3, 4-di hydro- 2H qui nol i
ne-|-carboxylic acid isopropyl ester, (+/-)-cis

W@ 2(0p/A12023 Ami no- et hyl ) -2Htetrazol - 5-yl ] - (3, 5-BCBHUS200$/021789
uor onet hyl - benzyl ) -
am no] - 2-cycl opropyl -6-trifl uoronethyl -3
, 4-di hydr o- 2H qui nol i ne- 1-carvboxylic acid isopropyl
ester, (+/-)-cis
4-[[2-(2- Ami no-et hyl ) - 2H tgkeae® - 5-yI]-(3,5-bis-trifl
uor onet hyl - benzyl ) -

am no]® 2- propyl - 6-trifl uorong@thyl -3, 4- di hydr o- 2H qui no L |
ol ~¢ar boxyINeBaci d i yl  edfsEior s/ baje cij s
s r
N

- < (R: Ami no=ethyt) - ol - 5=y -3, 5- bi sk

ues orreé hy® - bensqH o R, h3P/CBI, R,
am S0~ met hyl - 6-tri f | uor Bfetchyl - 3, 4- di hydr or2H qdf MO
l'ine-1-carpoxylic acid iso%%opyl ester, (+f-)-&rs 1

4- [ - Ai NQeiday! ) - 2H t etrazol -5-yl ] - (& 5-bistpri f|

uor ometT hyy - \p@reeydtign- N

anino]-Z-fs propyl-6-trif|uoronethyI-S,ﬁ-dihydr - Béek qu
i nol i ne-1-carboxylic acid ysopropyl ester, (+/-)-cis
4-{ (3, 5- Birs€AX j f | uor onet benzyl ) -

[ 2- (3~ hydr oxy-pr opyl ). azol -5-yl] - N R
am'no}-gs; 6-tritluoromeghyl -3
, 4-di hy 'Hgol i Nepgslzcar boxylic &ei O[O yl

ester, o8 Mitsunobu 2
(+/-)-cis-4-F(395-Bis-trifluoronethyl - be@‘?zyﬂza’]-%Z-(S- hy
dr oxy- propyl)-2Htetrazol -5-yl]-

am no}-2-isopropyl-6-trifluoro hyl -3

, 4- di hydr o- ZHquI |=ﬂpé"—’"a'i’f@SfP%E&?%?C%"'Cﬁﬁ‘ln?j i sopropyl
ester, (+/-)-cis- NH,
4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(3-nmethoxy-pi O
yl)-2Htetrazol -5-yl]-

Compounds of Formula I may be prepared as shown in Schemes 7 and 8, in which
reductive amination chemistry is utilized. Formation of a Schiff base of
tetrahydroquinoline-4-ones 64 with a heterocyclic amine is followed by treatment with a
reducing agent such as sodium borohydride in an appropriate solvent, such as
tetrahydrofuran or methanol, to achieve the heterocyclic amine adducts. Further
elaboration by reaction with an activated benzylic reagent in the presence of base or the
use of a Mitsunobu-type displacement reaction affords the corresponding product, a
compound of the invention. Alternatively, the tetrahydroquinoline-4-ones (64) may be
reduced to the corresponding carbinol intermediate with a reducing agent such as sodium
borohydride in an appropriate solvent, such as tetrahydrofuran or methanol. These
adducts may be converted directly to provide disubstituted amine products using the
Mitsunobu protocol, or initially converted to activated templates such as a mesylate,
tosylate or bromide and displaced with the heterocyclic-substituted benzylamine to
achieve trisubstituted amine products as shown in Scheme 7. A preferred group of

potential heterocyclic R-A substituents has been disclosed supra.



amno }-2-nmetliyl-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl

W@ 24061012003/ - ) - Ci S- PCT/US2005/021789
4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(l-nmethyl-piper
idin-4-yl)-2Htetrazol -5- yl]-am no
}-2-methyl -6-trifluoronethyla@
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
ester, (+/-)-cis-
4-[[ 2 (2- Azi ridi n-|-y|-ethsﬂ‘f‘flﬁﬁtgtrazol-s-yl] (3,5-b
is-trifluorongthyl-benzyl)-

R—A
1ol - 2- et -6tr|fluo o /\Q/
| hydr an@wﬁﬁbl i boxFyI i CRI sqa;
estern H:H-)- IS
4% éé’g@ Bi sty lor orret‘??y,l;xlb@nzyl) [52%02- pyT 1 Ok q;{,Pk(g
-yI ‘et hyl ) -2H-tetrazol -
yl']-am no} - 2-met hyl - 6- trlfluoromsthyl 3, 4-di hydr o- 2H—q

ui nol i ne-|-carboxylic acid isopropyl ester, (2R 4S)-
{(3 @rgegsew@qeﬁu&fgy@gmwg the ﬂ;;sybgtlt?tgd @mine is shown in cheme 8.

I
s bl UL AR oA BB on i s s e
foHsiedipy trezerrienmrtb ngdulcﬁlgatgbﬁt suslo pg ﬁmﬂhm @st@nydnde in an
(2S,4R) -4- {(3,5-Bis-trifluoronethyl-benzy

app@p(@terﬁ@{m} .SW)‘- sdetradiydrodugap oy mehangl, rt%lgtheve the disubstitued
08 0 o TR B S Ry i

re@hem, théﬁ,eéﬁ)celbf bés’é (br Btesndtiviely), Sohlfﬁtmhfdrniaamz yvhth a[ 2-(
10 he}er@arﬁ:@pﬂcg‘, El%%ﬁ}?&,e fp 1%%?@%{%95%31 %%orw& esa secm%la.ly route to

dlsuﬁs%%ddqﬂngbkdaub@glyl ne- 1-carboxylic acid isopropyl
ester,

(2S, 4R) 4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(l-meth
yl -pyrrolidin-3S-yl)- ZHt%tchégIg

o o)
NH, = t i ti i
ransrormation
RS } P - R | =
- 5

R, 1. Lewis acid N R,

2. reduction ’
* R‘/go R{J* )

R
base Rs‘E:{j\ R = optionally substitued heterocyclic amine
N"R, 5

—_——
. NH
or Mitsunobu 2
R/J*o

base

15 67 71



5-yl]-am no}-2-nmenyl -6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl

W@ 24061012003/ - ) - Ci S- PCT/US2005/021789
4-1(3,5-Bis-trifluoronethyl-benzyl)-(2-piperidin-4-yl-
2Htetrazol -5-yl)-am no] -
2-met hyl -6-trifluoronethyl - 354-di hydro-2H qui nol i ne-1 -
carboxylic acid isopropyl ester, (+/-)-cis-

o ppSid o ik T %e?r'ﬁywéi by fntortustiohiag perfn

funét;l&iahﬁﬂdfzs%hg{#nQH SERnhde-Sche®a0BREWh iifat 8RBkt sed AR products
ester

sugh pg 68 5 Bh@httgﬁ ioigdy Brd chFespoBdiip rpactive pymationalitsns gk -as| cyano,

e SRRt Rifbatin b vansfosmer e hsterosyel melsisseughand Ln
5  intdriedibteGRdRO Y bytheadiicdl at GeRhO bf’the hidktic prPardfdn.4Also, the order
f[&g 5-Bi s-trif]uoronethyl-benzyl )%ZZ-
0 phstitgion may 9{; reyprsed oy @eBm-ahoye.) Procedures for transforming pendant
U?E@i(ﬂl%}ltlgs QE i’ﬁl }1{% I;cérlk%bélﬁg% ggg%@% e {ué}lrcgbx?%% glg)%gﬂ'ogfﬂltg Bne of
skdli fr( Be 2rtBind -ntiaryi Hel fbﬁncbmagelnyﬂa} oyl ahd (o2 hp iy tlit ¢hedTstist

- 2H- t F‘é}é%ﬁ%}l mut G‘Of Limited, oy W;ﬁ%nsgye Organic Transformations, 2nd

10 edé,gnt@ﬁ}{éi{iia%&wl[@' LV Ofr; pdbIGRERONYY Yo RCT d 1 s0propyl

(2S,4R)-4-[(3,5-Bis-trifluoronethyl-benzyl)-(2-pyi
tolidin-3S-yl-2Htetrazol
ani no] - 2- et hy! - 6tr|fluo§8Pré[‘%1§P34dlllydro 2H qui n

oI | ne-| - car bExyI ic acid i gopropyl ester, (2R 49S)- 4-

“ bi str uor onednty nggg] ) - .
2 amOH

te rang-S yl ] a

2 ety - 6gLTT Tt uor yI S AdTh H-qu;tprrw!bl ne;@Eéj\ j(

ar Bo I | C°fwem°*el i soprOpy!| (—;q%tore;,pom /& COoHRX

N

69 Q—

=

73t

1. Bu,SnN, or NaN3

2. RX or ROH

Scheme 9a shows a few examples of transformation reactions to illustrate inter-
15  conversion of functionalities as means of preparing compounds of the invention. Detailed
procedures are disclosed in the Examples, known to one of skill in the art, or are readily

available from reference sources by one of skill in the art.
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met hanesul fonic acid salt and pharnmaceutically
acceptabl e salts sol vate, enantioner, racenmate,

walzaspveoedbner or nmixture of di astereoners therrof/USIN®021789

geonetric isomers associated with the doubl e bonds and

the optical isoners associated with asynmmetric carbon

atoms of conpounds of Formula, are also contenplated

to be within the scope of thé& current invention as

useful for the treatnment of diseases related to CETP

nodul ati on. Synt hesi s of d9 of the Invention The
conpounds of the instant invention can be synthesized

as exenplified in the follow ng Scherfes, Exanpl es, and R
Procedfires. Anthranilate inkernmedi at of Fornula

ca henyggkg%mggepar or e By follow

% ete—+oubes eﬂifﬁ th IH—Phe—SGHQﬁESR

%h%r¢0m®OMAng dMECHSSRon i Sewroid | nt ende

I|n1m be scope of the pr @ i vt 9N in any wa

because one of skill in the arf, is able to extraporat
“withéut undue experi tafion fromthe schenes a

exanpl es herein toR@@ peeci fi c compounds wi t{ %’ L(t_-l. base
scope of the invention. ny of the reagents and

starting materials can beYreadily obtained from
commerci al suppliers g caye readilyravailable to

of ordinary skill in the dft. Ohernecessary ré R
and starting materials e nade:@ﬂ procedur es |EEI;:r
are selected from sfa echnﬁbu S @W3orgam d

het er ocyclic chem str%% t echit ques Whigh are ana 60
to the synt heses of sPmi | ar 2re@agent s or starth
materials, and the procedures described in the R
preparations and exanpl es bel ow, including any novel7

pr og@gr eS= oplithkls sdbﬁiﬁjlekﬂ%ﬁ)cyclbU&awthgroﬂ;Qt limted to,
esflerifi&ation of a carboxylic acid, hydrolysis of a
nitrile to a carboxylic acid, and subsequent

est e€ompaatdsar the Formula I may also be prepared as shown in Schemes 10 and

11, in which the intermediate tetrahydroquinoline-4-ones 64 are transformed into benzylic
amine adducts. This may be achieved by a number of methods,' including reductive
amination with a primary amine surrogate (such as hydroxylamine, hydrazine, ammonium
chloride, benzophenoneimine, among others), to provide a primary amine, as shown in
Scheme 10, or may be incorporated into the ring construction sequence, as shown in
Scheme 11, below, by chemistry known to one of ordinary skill in the art (Hadden, M.;
Nieuwenhuyzen, M.; Potts, D.; Stevenson, P. J.; Thompson, N. Tetrahedron 2001, 57,
5615; Crousse, B.; Begue, J.-P.; Bonnet-Delpon, D. J Org Chem 2000, 65, 5009). Schiff
base formation by treatment of the amine with a benzaldehyde is followed by treatment
with a reducing agent such as sodium borohydride in an appropriate solvent, such as
tetrahydrofuran or methanol, to achieve the benzylic amine adducts 69 (or alternatively,
displacement of an activated benzylic substrate, such as a mesylate, tosylate or bromide)
provides the benzylamine produét. This is followed by treatment with an activated
heteroaryl (heterocyclic aryl) substrate, such as a mesylate, tosylate or bromide in the
presence of a base to produce dibenzylic products, as shown in Scheme 9. In a reverse

fashion, formation of a Schiff base of tetrahydroquinoline-4-amines with a heteroaromatic



The R, R, R2, R3, R4, R5, R6, etc, designations used

within imediately follow ng section are for the
w@epos®9df illustrating the various met hods oOPCT/US2005/021789

synt hesi zi ng conpounds of the invention and/or

illustrating variability of substituents at the

pendent position and are notspecessarily synonynous in

scope or meaning with simlar groups used in the

SRS LT R TOR Ae OREY B P
apptdPriafy soPRSt, shENSs tefrghydeofBiehneR ShoffaroDN (t /BR8Ny, displacement

meani ng conpared to groups occupying simlar positions
of 48 agipfopriaiglyf astivated hgiernarylsubstraies sugheasef mesytpouintidate pr bromide)

ormula.l. l.ntermedi ate Pr rat i on, Sch 1 = .
o BB E et Bl By ChEP RO R TuREN BT e rcment wit
5  anteeihv@edbédzylic aitapBiel SucheStrhdsilate) fos9TedlbrShrosnideEiBsiSresence of
known in the art Wlls, K. M et al. Tetrahedron

; . ( .

a pase feproduceoibenzslic pwyducts szahewn iy Schame Khpr opr i at el y
substituted amne is dissolved in a suitable solvent,
such as DMF or DMSO, with a base, such as cesium
carbonate, and the appropSclkdme ¥1 substi t ut ed
benzonitrile or fluoro benzoate (R6 = CN or CO2R$)X
The reaction proceeds at O0OC to el evat ed tenpen@#u?es
(up to or about 150 0C) in anywhere fromte j ut§§&1 CFy
to several days depending on the stabilitys th W:;f
starting materials and/or reaction conditions. |Thé&
product of structure 4 (R6 = CN) or 1 (R6 = CEQ%B) can
then be isolated by a standard aqueous wor kup, 7s
foll owed by nornmal phase chromatographi cxhet hods or
recrystal lization techni ques comonly enmplbyad fin the

CF,

art. Internediate Preparati on Scheng, 2 «_ (cH,),
X and Y are independently O, or N
if X or Y = O, one less double bond to consetve valency
CF; 44
NHCOP NH,
a 1 R,CHO, Na;S0, ,. RCOCI, DMAP
'5 _— _—
R
NH; 5 Lewis acid, -80°C ° N, 2 deprotect ° N R,
62 Z NHCOoP H 75 R/KO
74 Het\ _R
NHR N
RX . Heterocyclic
Rs Mitsunobu R
N"TR, N™ R,
Ft,/l§ (o R(g o
76 . 77

10  Compounds of Formula I may be similarly prepared following the procedure of Scheme
11
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1 R6= CO2R3 In internedi ate preparati on schene 2, the
N-aryl coupling occurs by nethods known in the art,
W@ Rasowdogs J . F. et al. Angew. Chem, I|nt. EdPCEN§1005/021789
1998, 37, 2046- 2067). The appropriately substituted
amne is dissolved in a suitable solvent, such as DW,
with a base, such as cesium _garbonate or sodiumr
-but oxi de, the appropriately Substituted benzonitrile
or hal ogenat ed benzoate (qu CNéor CO RS), and a
sui tabl e catal yst conpl ex} en s pal | adi um acet at e .
and di phenyl phospino ferrocene. The reaction proceeds R
at QC to elevated tenperatures in anywhere fromten
m nutes to several days dependbn on the stability of
the stgrting gglals The pr t of structure4g4
1 ( R3)g C i sobtetsed by a N
r dlagueous wor kup,5 f by normal phas %
cQ;onangﬁ&phlc met hods Oy r 1/ig/s{q%lllization Ry Ra
techav&ﬁgs commonl y enpl oyedRgynahe art. InternmedidateN R,
Pr epar ation Schene 3 In internedi ate preparation /KO
schene 3, the carbonyl ation ggcurs by methods known 'in
the art, (Heck, PalladiUWIReagents in Crganic 67
Synt.he Academ c Pr New Yor
348- I@%ﬁwmﬁrﬂ Sopogp od e §o Eee ‘f Fithe Sf‘awﬁ 25 pedipppehydride or
11thﬁlngﬂ 9&%)?&1151@6 8r Biidrd BlsrinRineat l)aﬁﬁﬂ%ﬁn%%o%t suth BB DMF or
a base, as cesium carbonat’e or sodi um
tettrahykimfmsamd é\lkgagon wihite appreinasdly sdstituéed Isalidh oamesylate or

ol i 8 SR Wi B g KRR 1P ot S et

CORRBRYbHSE 79%6%7&@@53&@@%&1 esesespRlabPICH Sthemevat ed
tenperatures (up to or about 158 0C) in anywhere from

ten mnutes to several days depending on the stability
of the starting naterials and/or reaction

Scheme 13
R N~
~OTN R
NS Y R N~ RN~
N)\N/\Q T\l‘k R\l R
N °N
Ac1d
Rsm R /:( R,CHO j(
N~ R, Ry R
A N" R
R; (o] or ) 2
R,COCI R,CH,X R
or (R,C0),0 1
73d 80 82
triphosgene
R;OH or
CICO,CCl,
R\J\\I‘N R



conditions. The product of structure 1 may then be
i sol ated by a standard aqueous wor kup, optionally

w0 o00bo¥®eB by normal phase chromat ogr aphi ¢ net hpdBUS2005/021789
recrystallization techni ques commonly enployed in the
art. Internmedi ate Preparation Schene 4 In internediate
preparati on schene 4, the arggatlc car boxyl ati on
occurs by nethods known in the art, (Boger, D. L. et

al, Journal of Organic Chem 994, 59(17 )
4943%%@11 Poicheme é@l Gempopag 35% ﬁ‘%?tylbeﬁé’ééqu%(ﬁ@é% theepiresponding
T .
arpige 8 S Hidy o REBBPAARH P AR L AR 38 onc IR the art
togkdrade T3d.t Ot nladrytdvedd, B0aan betitited withl tkiphosgeie ermnyicllosimethyl-

as n-but it mor ter but lithium nesj.um
chp e fo Biokide ey IR BB é’flfar&ecﬁew&an%}%fﬂgg reaction with
thé %@ﬁhﬁe QRLRAY. AHseXid Sjrg)oﬁﬁél* B0 8an BAISIRyARIHY ymetﬁsds 1efown in the

car bonat e. reaction roceeds at about -
ar780K as treahrgm wish fwaseemmd@nadkyﬂ éaludf: tosylabeeorghé Hbentabond 82. In

nut s to sever e ndl el 1 he
selyolfor AEgaFes, FRRBR a2 s CRPTRR d pe S e drinsgion
codliftipbure 1 can then be I sol ated by a standard aqueous
wor kup, followed by normal phase chromat ographic
nmet hods or recrystallization techni ques conmmonly
enployed in the art. Internediate Preparation Schenme 5
e; reagent; Synthetic scheme 5 shows preparation of
conmpounds of Fornmula I. For exanple, substituted
arylamno esters 1 that are either commercially
avai l abl e or prepared as set forth in the literature
or in Schenmes 1 to 4 can be protected with tosyl
chl oride, isopropyl :




chl oroformate, or other suitable protecting group to

provi de 54. The conpound 54 may, in turn, be alkyl ated
WOWREh/080pF opri ately substituted, or unsubstit uP€rUS2005/021789

3- bronoet hyl esters 55 thus affording 56. Di eckmann

condensation-cyclization of internmedi ate 56 yields

Npr ot ected tetrahydroqui noli g% 57, which is subjected

to acid hydrol ysis and decarboxylation to afford

ket one derivatives 58. Renoval of the protecting

group, if necessary, withSekemeld g PPA

(pol yphosphori c aciggj% TMSI (trinethylsilyliodide),

or HCO provide® rmedi at,B 63. N-acyl atcan,.Qf 63

by treat nment with an® ,q,ggely substi thiN'edp\aryl “or R
al kyl chloroformate in the preéence of an organi S
such as pyridine aff ar bamat es of structure_ 64,

de

Al ternatively, tr t df 687 with an aCIdé:h| R

or an appropriate actY¥vaNedRester, affords cOmiQuAag

of fornu¢®g$é Intermediate Preparation Scheme 6 N R
“Alternati? (8 ound™64 %an be obtained as is

i n Sche®NOGiH)BY dddition of a Gignard reagent to'

compound 60 fol4 owed by %&droly5|s in acid medfa. O,

M cill additign of aniline derivatives 62 fo a,

b- u carboxylic acid or ester, foflowed by
cycllza i 0 acid nedia, can afford co ound 63. The
i nt Lat et et r BO@EYOQui nol i n es nﬁy be

R i th R reducing ageniNCsuc od

bor KNTOR, i n an ap ropriate solvg

t et rahydr of uran or thanol, to achle e t enzyllc
al co 65 as showp-ig Schene B. opLi onal |y
substituted heterocyclic am ne WH unds of

Formul &3] may be prepared as shown in Scﬁenes 7 and 8,

in which reductive am nati on chem sh d)s utilized.
Formati on of a™Schiff base of

P,O(CH,),-OH
P O(CHX HO(CH), X

A — @;@

o

H 1
87 88
As shown in Scheme 14, tetrazole 83 can be alkylated with the appropriate
protected aminoalcohol under Mitsunobu conditions or with the appropriate protected
aminoalkylbromide, iodide or mesylate, (e.g. where P1 is the protecting group) or the like
in the presence of base to provide a protected aminoalkyltetrazole 84. Removal of P1
using methods well known in the art can yield compound 85. Alternaﬁvely, tetrazole 83
can be alkylated with the appropriate alkylcyano bromide or with the appropriate

acrylonitrile under Michael reaction conditions. Cyano derivative 86 can be then reduced



10

15

20

25

30

t et rahydr oqui nol i ne-4-ones 64 with a heterocyclic
amne is followed by treatnent with a reduci ng agent
WG ewh/0899% 0di um bor ohydri de in an appropri at e BOI/US2005/021789
such as tetrahydrofuran or nmethanol, to achieve the
heterocyclic am ne adducts. Further el aboration by
reaction with an activated bgszyl ic reagent in the
presence of base or the use of a M tsunobu-type
di spl acenent reaction affords the correspondi ng .
togheerreaspondingapngry. detrerele 83 ¢anbe dkylamdiusingthe gpargpriate
; Lol J: ne- 4- ( : -
sibotL e AR LR, & PRE R brool AARIEHNEG 0t Be in e

pregio€e bfigasagepioviie@T. Rentowdl of P bavinhwethiode wiell kabwn in the art can
appropriate solvent, such as tetrahydrofuran or

yigioemmernd §cAlematively ydueyyakylictingele 88¢am e ebiainpdby alkylation
. . o ! e
ot eortatiitil ol BE pREPETH a2} 09 1 0°

activated tenplates such as a nesylate, tosylate or
brom de and di splaced with fhe
het erocycli c-substituted beéﬁ?ysam ne to achieve

tri SpRStolibWifrasedy) Islgtd%pgﬂ%m@ tﬁé}emérﬁbré&%%@hz utifity and

preferred group of potential heterocyclic R
effiodnytafttheenimspduads bekor miethodoefdtie swpsnd iilBcheora® given for the

Lew [ 2. . tji.on.M1it bu A
pueteg Ansea ful e agt a6 RS B e | <. shown
in Schene 8. Formation of a Schiff base of a

t et rahydr oqui nol i ne- 4- onemﬁﬂ) Wi th a benzylic am ne

is foll owed byntYiden GEAP Iphibitax AssayoPgy Asgant such as

odi M DOLB IR B AP RLRDTLEA P Jelf Dca B4FNLAS e

acheve
ability WP Sbimb o s RE HEY iriven@en eEnkit e tréiffer b Fddislibeled cholesterol

es?elrgjl lk))eqc\rwgterll I(-)I?)Lba}(ndr f]%ﬁt 'IH%Q a\s,\s/iagl rr]nozill?tofasqt%lic }/n%tibeigor? S% t%[a kt)r%%éfl;npof
[*H]cholesterol esters from HDL (Amersham) to biotinylated LDL (Amersham) by a
CETP source. The CETP source for this assay can be produced by AV-12 cells that have
been created to express human CETP. The radiolabeled cholesterol ester is transferred in
a HEPES-NaCl based buffer, after thirty minutes incubation the reaction is stopped and
the biotinylated LDL is bound to streptavidin/scintillant coated SPA beads (Amg:rsham).
The radioactive signal is measured in a Packard 96-well scintillation TopCounter with
window settings fully open. A decrease in radioactive signal from the LDL relative to a-
standard indicates the ability of compounds to inhibit the activity of CETP. Preferred
compounds of the invention evaluated according to this assay protocol exhibit CETP
inhibition at concentrations of less than 100 micromolar.

Alternatively, other CETP sources can be used to mediate the transfer of
radiolabeled cholesterol ester in this assay. For example, endogenous CETP from human
plasma, CETP from mice that express human CETP, and endogenous CETP from
hamsters can be used as the CETP source in this assay.

Buffers other than HEPES-NaCl based buffer can be used in this assay, for
example, human plasma, mouse plasma or a Tris-bufer that is high in albumin may be

used.
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reagent in the presence of base (or alternatively,
Schiff base formation with a heteroaromatic al dehyde

wo ei0boveeB by reduction) provides a secondary rPCIE/ES1005/021789
di substituted am ne products 67. Schene 9
transformati on aacuiidi base pt ion ally substitued
heterocyclic amne o r Mtsw@bu 7 1Conpounds of
Formula | may al so be prepared by transformation of

pen . L ; . ! o

shoag‘g tlwg%ﬂgiltegsu@% %1? %}kglm ne tll|%)érqoducF3 gﬁgﬁ%ohuﬁgg %ggad?%actmty '
mwmga Etetlr:mkl thé QIEJEPAaccmity asthosndsayt o reacti ve

unctionality such as cyano, carbqxylate, or |ike

r el e Tahelr b Ry O A D &Y FSE-i et | es

such as 71 in internedi ate stages of synthesis or at

the end of the synthetic preparation. Al so, the order

of N-substitutionIn®diveAssaverCETP dectvitywn above.

 Wherarn RO Bdiednuch SRR Riadpe et GOB! Srube fd to assess
m@é&iv‘ftg %r i etc%r aﬁn@sf inSid. I Tdsicdiiounbld arkRdmiiYeRA drAlfE:

I n gehe nic and/ or heterocyclic chemstry
seleetté nguroas vesd bawwd iyehisles fior wpoe dne fyegkd At garious times after dosing,

oo B SOt bR Toe s B
deReMaE bY@ M&Bod similar to that described above for the in vitro CETP activity
assay, with the modification that plasma from the treated animals is used as the CETP
source in the assay.

A strain of transgenic mice that express human CETP (Taconic, Germantown,
NY) can also be used to test compounds of this invention. Test compounds can be
administered orally in selected aqueous or oil based vehicles for up to one week. At
various times after dosing, raﬁging from 4h to 48h, blood/plasma can be obtained. The
CETP activity can be determined by a method similar to that described above for the in
vitro CETP activity assay, with the modification that plasma from the treated animals is
used as the CETP source in the assay. t

Alternatively, a strain of transgenic mice that express both human CETP and
human apolipoprotein A-1 (Taconic, Germantown, NY) can be used to test compounds of
this invention. Test compounds can be administered orally in selected aqueous or oil
based vehicles for up to one week. At various times after dosing, ranging from 4h to 48h,
blood/plasma is obtained. CETP activity can be determined by a method similar to that
described for the in vitro CETP activity assay, with the modification that plasma from the

treated animals is used as the CETP source in the assay.

In Vivo Assay of Plasma Lipids
Activity of compounds of this invention in vivo can be evaluated by comparing
the level of elevation of HDL cholesterol relative to a control by a given amount of a
compound in a CETP-containing animal species. A strain of transgenic mice that express

both human CETP and human apolipoprotein A-1 (Taconic, Germantown, NY) can be
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Schenme 9a shows a few exanples of transformation
reactions to illustrate interconversion of

wo veni1ooml i ties as nmeans of preparing conmpounPiST/U8200$1621789
i nvention. Detail ed procedures are disclosed in the

Exanpl es, known to one of skill in the art, or are
readily available from referggce sour ces by one of
skill in the art.Schenme 10 1. am ne source 2.

reduction 1. Lews redycti on Conpound th
G T AATe gD ands obBis fngicBy 25! SRR AIGSRBIEEtEg to the
alﬁﬁglsjo%xce bfll g‘?ﬁg edtBfaduldbsy SR Bds8a Veh1cles At various tlmes after
t et rahydroqui nol I ne-4=ones 64 are transforne ag into
ddserez yamgm@ﬁnmmelhad Adic thdoodTikiobtammed. Hdedddriday eﬂoxbgd 1@ clot and
nunber

et ShoRLhods, nclid ng eiclise arLoal) B L v

inMEEREnan bR WERRLHEY 6 kAbWH %roo@&ﬂ%@ﬁhﬁg‘m 0 4185 reBSRRY
others), to provide a prinary am ne, as shown in

(Reche/Hitaditl, IndsanapglisoBV) thbapbm@@lecdnenmtw aiabyzet (Rpche/Hitachi,

onstruc on C n_Sch 11 el o
Infagnlth OVF A RO i dr Ak .aﬁsf&efﬁﬁewzym?lf rthads

Li l‘@(-iﬁlﬁ[b VDL, NDgUwed oY 7@abtiold areR@hl enzghﬁa‘tﬁ@ m$Pibds after

J.; Thonpson N. Tetrahedron 200
prgmpugtg@. orgize @@@@@n chronmatograpfiyhehn mnmig of the eﬂev@dgn of HDL
e formation by

ORIty A RO e TaBBSE T dehyde is fol | owed
by treatnment with a redu0| ng agent such as sodi um
borohydride in an appropriate_ solvent, such as
tetrahydrofuran or net hanolTabigl achi eve t he benzylic

ani ne adducts BR.LGk ARl iedisypggerent of an

acti vated benzy strate suc as a nesyl ate,

tosyl ate or prOsmgeynd | Single Oral % HDL
of Example Dose cholesterol

No. (mg/kg) increase

1 30 125

4 30 194

5 30 134

8 30 120

10 30 139

12 30 153

13 30 185

19 30 226

The efficacy of compounds of the invention in vivo can also be evaluated utilizing
Syrian Golden Hamsters. The compounds can be tested in hamsters made
hypercholesterolemic by feeding a high fat high cholesterol diet for a minimum of two
weeks or in non-hypercholesterolemic hamsters fed normal chow for two weeks. Test
compounds can be administered orally in selected aqueous or oil based vehicles for up to
1 week. Serum from the animals can be obtained, and lipids can be analyzed by
enzymatic methods.. Lipids in the VLDL, LDL, and HDL fractions can be analyzed by
known enzymatic methods after precipitation or size exclusion chromatography.

Alternatively, a strain of transgenic mice that expresses human CETP (Taconic,

Germantown, NY) can be used to test the efficacy of the compounds of this invention.
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provi des the benzyl am ne product. This is followed by

treatnment with an activated heteroaryl (heterocyclic
waegbp1oobstrat e, such as a nesyl ate, tosyl at ePOFr/US2005/021789

brom de in the presence of a base to produce

di benzylic products, as shown in Schene 9. In a

reverse fashion, formation qQtga Schiff base of

t et rahydroqui nol i ne-4-amnes with a

RS Dy BT A R i

asANPBRIT 1, 8¢ @esSAbMEDY Nishitalet als (X EpldRywr 3, 8591869(1990)) for at least
nmet hanol (or alternatively, displacenent of an

twapprelsp belatethy st ofitbe gudnet et eempoungyisan baadminierpd explly to
th% qﬁlsa}/sl iﬁtsgl’e tteg 3 llle%ﬂlg of é](]j |B£ %H]Vgﬁi)clegfgp lﬁ)v 83 \R/Qeg(. %ee?lfr}{ lchr? be
ael%eroarormflc m ne a ucst. I'sis orllovve by

obtdigat fiemtthabdimakn Idpids Hatetle banzydanbeaumbtedbeensuakic
as a nesyl ate, tosg_ ate or _bromde in the_ presence of
i

mefhedss d-ipHgs it BeUCeDHi blehapd HDIL frafinns are apalyre iy epgymatic
ety et Grec HEAREE of fndoiflich B mngIRRRROSD YO 7 N

val ency Conpounds of Fornula |I may be simlarly

prepared foll ow ng t haghod eflTrétaienbchene 11Schene 12

Al kylation In Scheme 12, conpound 64 can be treated

wi t PAsussdderedydhe wsmseldediive RRuN anesns pp epropp; of compound of the

p RhERBERRN P, Kl | B L o RUE YR or v
vafibldy pathologicul donditioas Agpinadescritied| YA spebific doge efla barhpelad
nmesylate or t l.ate may .

oGRS RETRE OB SRPBtigh Wi SPEnt. PeCBIFFNEAN s borgeular

citcBmBthnt & s@RoHSRARE tH&se IehdBXafRlRafPRY Sutiidt BHNeHR: Hit

compound administered, the route of administration, the state of being of the patient, and

the pathological condition being treated. A typical daily dose will contain a nontoxic

dosage level of from about 0.01 mg to about 1000 mg/day of a compound of the present

invention. Preferred daily doses generally will be from about 1 mg to about 250 mg/day.
The compounds of this invention may be administered by a variety of routes

including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular, and

intranasal. These compounds preferably are formulated prior to administration, the

"selection of which will be decided by the attending physician. Thus, another aspect of the

present invention is a pharmaceutical composition comprising an effective amount of a
compound of Formula I, or a pharmaceutically acceptable salt thereof, solvate, prodrug,
enantiomer or prodrug thereof, and a pharmaceutically acceptable carrier, diluent, or
excipient. The total active ingredients in such formulations comprises from 0.1% to
99.9% by weight of the formulation.

The term “pharmaceutically acceptable” as used herein means that the carrier,
diluent, excipients and salt are compatible with the other ingredients of the formulation
and not deleterious to the recipient thereof.

Pharmaceutical formulations of the present invention may be prepared by

procedures known in the art using well-known and readily available ingredients. For
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Schenme 13 8 1As shown in Schene 13, conpound 73d nmay

be hydrolyzed to the correspondi ng am ne 80, and may
wheoobordober acyl ated using standard procedur esP@lUSV65/021789

skilled in the art to provide 73d. O alteratively, 80

can be treated with triphosgene or

trichl oronet hyl chor of or mat e 18 provi de 81. Corrpound 81

can afford corrpound 73d by reactl on with the

apro at e al coh . A d. 80 b
Pl Betsnip Sns e miiahaan bf OROTAE DaimgBon Sxsipiens
dlﬁlgﬁﬁé’,'é aﬁ‘?e?f agd %Iﬁ{bdq{nl&%.lablg@é Suled, Q§ eﬁ§1§n5°@o$vﬁ@rs and the like.
ke, to a

‘ord 82. In still her ernat |
Nmohmdﬂngobxaﬁlpka of brcipiehi@i ahlwnta;s ambcaredu that aee samtabialfmmch

F MR S T s B 0B BB Bg S, mannic,
rﬁrsmc@&a&pbaa%sn Bﬁidﬁ%h@enﬂd RE&! asMahfd;t@ﬁiemy@ @élﬂilbde%ﬁ oftfer

with t eaprO{orlate prot ect ed am noal Kyl br om de,
cellolpisel derprativess plginages, gelatgn, anth pplyvimyl-pyrrok qgr momrmg agents

o 5 BBl NS e B 7 06 R  BAR SBbonac
ag'éﬁﬂs 76 reRkding 9isvelbtiok RBs iphraf e rédokptediackélelatbrs apaind

85. Alternatively, tetrazole 83 can be alkylated with
qUateenaa}p BRGHTIER QO@PR‘W%yaﬁ@C@ pOiicHEc]iS Sught 35 aehid alcohol, glycerol
mgﬁ)(%gﬁ%?at% %gi?or@@g A éelIrs |S{\1/J<%1ht as\l;kreéggfé aMi nggljll e{%gﬁ& rdg?g%net% fuch as

talcheal€ionl esPengidigmasenatedand STEIHTP@Z}@H’Q’I gBycorn be
al kyl ated using the a% ropri ate al cohol under
M t sERFCIOIROYAT Apumay befoniated aeeliiis o selubipes for kgpvenient oral

ac%@l.ﬂ.s sy orte@%? Fﬁ‘s %ﬂbﬁ%&?&tﬁpﬁ %&%{%faﬂmﬁr&ﬁnpiﬁ%kﬂﬁple, by

enoval nown I n the art
1nﬁ*annu§duhir,chubaltpmmsi oBRutragértons natteésv eddditionally, the compounds are well

SUltGg {oogér ra%/ll)l":l gg guastza?rlle% rglseas ac{losage 1k‘)rtnsz,jl Ianf glekﬂieall“ﬁg fo rmu atlons

can be so constituted that they release the active ingredient only or preferably in a

particular physiological location, possibly over a period of time. The coatings, envelopes,
and protective matrices may be made, for example, from polymeric substances or waxes.
Compounds of Formula I, generally, will be administered in a convenient
formulation as determined by the attending physician. The following formulation
examples are only illustrative and are not intended to limit the scope of the present

invention.

Formulations
Compounds of the invention may be formulated following one or more of the
formulation examples, procedures, protocols or mixing ratios below. In the formulations
which follow, the term “Active Ingredient” as used herein means a compound of Formula
I, a salt, solvate, racemate, enantiomer diastereomer, mixture of diastereomers, prodrug
thereof, or a combination of a compound of Formula I and other effective agents for the
treatment or prevention of dyslipidemia, atherosclerosis, or other co-morbid conditions

and symptoms.



of 83 with the corresponding halide in the presence of
base. Assays The foll ow ng assay protocol and

w0 e®al12083 t hereof denonstrating the utility apdI/UuS2005/021789
ef fi cacy of the conpounds and/ or nethods of the
current invention are given for the purpose of
illustration and are not nmeajpj. to be limting in any
way. In Vitro CETP Inhibitor Assay: SPA Assay An in

vitra Scintillatio roximty assay (SPA) has been
@%@é‘ﬂ%ie%l%’&t@ﬂsﬁ&gabi lity of conpounds of this
Hari) $81aiih ipshRs cibdplephied absording €6 tRffolléfing! abel ed

chol esterol esters between HDL and LDL. This assay
nonitors the inhibition of the transfer of

bi ot i nyl at e?igfﬁﬂie}(‘tAmer sham) by a @I@@ggrg%g‘ capguleteTp

ghcyﬁl;,gﬁlfrr&ﬁ NS assay can be producedohy. fdol2 cells
t hat ve%

een created to express human CETP. The
SédtclgINEbel ed chol esterol ester is transPer®8d in a

EPES; Na based buffer, after thirty m.n S
Sﬁ%ngPW%}ePﬂgg?feacti on i s stopped andmtoﬁe%t58
R ione Yiuat £ deBhistbBesbound to streptavi dipn/igci ntil | ant
coated SPA beads (Anersham  The radioactive signal is

nmeasured in a Packard 96-well scintillation TopCounter
wi th_ w ndow settings full en. A decreas,

I 0 i n
5 adi BEdOMREaEeThave frayhe dhangd in campliriee Wih heeasnpebic
L.ndi e ability of conmpounds to inhibit the
vagg?{)@ﬁ%rgﬁg%&1$Tp Preferred conpounds of the invention
eval uated according to this assay protocol exhibit
CETP.in i.b[ilf')i&?n at concentrations of |ess than 100
Formy ar-3%At% ernatively, other CETP sources can be

us eda §b1rReindiifidnch tNs icBhtaBing 2.5 — 1,000 mgs of active ingredient

10  can be prepared according to the following:

Ingredient Quantity (mg/tablet)
Active ingredient 2.5 - 1000
Cellulose, microcrystalline 200 - 650
Silicon dioxide, fumed 10 - 650
Stearate acid 5-15

The components are blended and compressed to form tablets.

15  Formulation 3: Tablets

Alternatively, tablets each containing 25 - 1000 mg of active ingredient can be

prepared according to the following:

Ingredient Quantity (mg/tablet)

Active ingredient 25 - 1000
Starch 45



10

15

radi ol abel ed chol esterol ester in this assay. For
exanpl e, endogenous CETP from human pl asnma, CETP from
wor@e/012003 express human CETP, and endogenous EBETBSIn&on1789
hansters can be used as the CETP source in this assay.
Buf fers ot her than HEPES- NaCl based buffer can be used
in this assay, for exanple, hyman plasma, nouse plasna
or a Tris-bufer that is highin albumn nay be used. It
2§II be understhd by those skilled in the grt t hat
iulose JpicEsy NS di oactivity may be used3fo track

t %,‘g-;%ﬁ iopkty in this assay. Additionally, radio

I??D gg%%id(ﬁha@ used in this assay. In Vivo Assay
(0 =1 ¥ %IVIE%{QQH%%Q Gol den Hanmsters, whjgh express
ﬁgogenous AN e used to assess the activity of
INIgoreOip0dtedstel N vi vo. Test conpounds are admi ni stered

orally in selected aqueous or oil based vehicles for
1¢ 0" one week. At various tinmes after dosihg, ranging

activity can be determned by a nethod simlar to that

descridRgva l'ﬂ_{%{&ii&ﬁ! stdr0R, dnf c¥illoSe 426 bBssad tir¥hdlya BeS#%/mesh U.S.
with the noditication that plasma fromthe treated

sicuiei amd Itisorprghly blenderd. t T soltiongd pobeyinpyrindidgse isymixpd with the

bl o Bl R e en PABEREp MR Tilkpsh Us. sieve
T Beso Hrodilideti Srd vyt i50M-60T€%ind $a8KRe tie8gCaANODES mesh U.S.

adm nistered orally in sel ected aqueous or oil based
sigren i Thiesgditgy calpprysegng sipedk maghesjiilp sEaLete, ppbile preyviously

pag%t Itﬂl%’ugfl %ﬁde 38 Ij.g.oﬁév%b aIIethezhsghdeH It(?&lgl g%n%%@wﬁﬁ:ﬂ alﬁgr mixing,

al ne
are compressed on a tablet machine to yield tablets.

Formulation 4: Suspensions

A suspensions containing 0.1 - 1000 mg of medicament per 5 ml dose can be

prepared as follows:

Ingredient Quantity (mg/5 ml)
Active ingredient 0.1 - 1000 mg
Sodium carboxymethyl cellulose 50 mg
Syrup : 1.25 mg
Benzoic acid solution 0.10 mL.
Flavor | q.v.
Color ’ q.v.
Purified water to : S5mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and then
blended with the sodium carboxymethyl cellulose and syrup to form a smooth paste. The

benzoic acid solution, flavor, and color are diluted with an amount of purified water and



CETP activity can be determned by a nmethod simlar to

t hat descri bed above for the in vitro CETP activity
w@az®ap12om th the nodification that plasma fronmP@ES2005/021789

treated animals is used as the CETP source in the

assay. Alternatively, a strain of transgenic mce that

express both human CETP and _jpiman apol i poprotein A-|

(Taconi c, CGermantown, NY) can be used to test

oL Bl (M n Y R B el SRR S B of0ya By ide e
su¥ sk ioh @6 tHe Qes gl ‘{vdluﬁegm%ﬁkentpﬁﬁoﬂ)ari ous tines after |

osing, ranging from4h to 48h, blood/plasm is
obt ai ned. CETP activity can be determ ned by a nethod

sim.lar ot described for the in vitro CETP
@ang@@%g{;é.%esrg%fl with the nodification that plasm from

5 t he A# geabesl salikioRlcen bspiepadd asfdlloevsCETP source in the
assay. In Vivo Assay o? Pl asma Li pi-ds Activity of
~ conpounds of this invention in vivo can be eval uated
DV . [Jd 5 _l‘ ‘V‘ U C ‘V- U (H aht : 2
relative to & CORALT ol by a given anp np
A& ikEélfefont ai ni ng ani mal species. A strain of (.25
transgenic mce that express both human CETP and human
BEtpandlpoprotein A-1 (Taconic, Germantown, NY) can 25.75

ds of this invention. '%sq
%gﬁ%%g%%g(@gioggﬁn@ﬁﬁ?@%% to the animals once oral 0y
I'n selected aqueous or oll based vehicles. Al various

times after dosing, ranging from4h.to 24h, blood is
obt dfheedtivd ingrédiendds ingxed|witwesharod and the, miahde gddedrto aportion of

obt ai he romthe clotted bl ood b trifugatj,on, .Th
i Biopeligited S PaDels mif it AR terd, B s g amount
10 is EenfEOW L REBERS eSS ORI atdDlilfed With theRARMiSg propellant. The
Roche/ Hitachi, Indianapolis, IN with a clinical

vagvearnits @pe tham Siftgd & the ReetadeH t achi |

Formulation 6: Intravenous Solution

A solution suitable for intravenous administration can be prepared as follows:

15
Ingredient Quantity
Active ingredient ~ 50 mg
Isotonic saline 1,000 mL
A solution comparing the above ingredients can be intravenously administered to
a patient at a rate of about 1 mL per minute or as prescribed by a physician.
20 Examples

Compounds of the invention may be prepared following or in analogy to one or

more of the Examples and procedures described below.
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I ndi anapolis, IN). Additional serumlipids can be
anal yzed by enzymatic nethods. Lipids in the VLDL,

waDlos/ogmes HDL fracti ons are anal yzed by enzynmap¢TUS2005/021789

nmet hods after precipitation or size exclusion
chr omat ogr aphy. An exanple of the el evation of HDL
chol esterol levels at 8hr isygummarized in Table 1.
Table 1 Elevation of HDL cholesterol levels at 8 hr
The efficacy of conpounds. of the. invention in vivo can
al so be eval uat ed utiliziﬁgagyﬁ?gn Gol den Hamsters.
IR 2GS 4 if868fhethyIdearR)-€2- -tetrazol-5-
yp§§3ﬁ2|eétz}gﬁgﬁ?§“%§ feedﬁﬁb aﬂﬁ?gﬁﬁggﬁﬂgﬁghu
yigaminek2-ethyl-6etriginofopretiayl i, 4rdibyerco? Higuanohime d scaghoxytic acid
.. non- hyper chol esterol em ¢ hansters fed normal chow for
ISPRIGPYIEERE. Test conpounds can be administered orally
in sel ected agqueous or oil based vebdFgles for up to 1
week. Serum from the ani S can obt ai ned, and
i pids can be analyiéd\gm'éﬂfyna thods. Lipids in
the VLDL, LDL, and HDL fr OfTS be anal yzed by
known enzymatic net hods afterNprecipi®ation or size
excl usi on chromat ogr ay. arnatively, a strain of
transgenic mce that exp uman CETP (Taconi c,
CGer mant own, NY) can be useg tQ- X the efficacy of
t he conpounds of this inventi¢on. The hCETP m ce can be
made hyperchol esterol emi c by ding a high fat chow
di et such as TD 88051, as descrlbed by Nishina et al.
(J Lipid Res., 31, 859-869 (1990)) for at |east two
weeks befagre the start of the study. Test conpounds
StepA- beraatemekdoranypepanianepitlp acthangsilioniqadgsatt ed
aqueous or oil based vehicles for up to 1 week. Serum
can be obtained fromthe ani nal MeSQ@:pi ds fromthe
serum can be anal yzed by enzymatic

2

CN

Step 1.1. Preparation of methanesulfonic acid 2-tert-butoxycarbonylamino-butyl ester.

NBoc
OMs

Add dropwise BOC anhydride (240 g 1.10 mol) in ethyl acetate (180 mL) to a solution of
R-(-)-2-amino-1-butanol (94 g, 1.00 mol) in ethyl acetate (490 mL). Stir the mixture for
30 min. Add tetramethylenenediamine (168 mL., 1.11 mol) and cool down to 10 °C. Add
slowly methanesulfonyl chloride (86 mL, 1.11 mmol) and stir for 2 h at 10 °C, then filter
and wash the solids with ethyl acetate (90 mL). Add hexane to the filtrate, cool to 5 °C
and stir for 2 h. Filter and wash with hexane (2.6 L) to afford the title compound (251 g,
94%).
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nmet hods. Lipids in the VLDL, LDL and HDL fractions are
anal yzed by enzymatic nethods after precipitation or
W@ ewe/0e2003 usi on chr onat ogr aphy. Met hod of Tr eaPeEN$2085021789
used herein, the term"effective anount” nmeans an
anmount of conpound of the present invention, i.e.,
Formula I, which is capable gf alleviating the
synptons of the various pathol ogi cal conditions herein
descri bed. A specific dose of a conpound adm ni stered
Stap ¢ & Biepgration ph{ZBcyangdnethghethyl)carbomicanid teat-busgl ester.
determ ned by the particul ar circunstances surroundi ng
the case including, for exangBec but not limted to:
t he conpound adm ni stered}/tj\(ef(wte of
~adm nistration, the state bei ng of the patient, and
t he pat hol ogi cal condition being treated. A typical
daily dose will contain a nontoxic dosage |evel of
Mix soniahevinids 35.978, (.78 mbDuhd HRA&h i eaynied (Bl 1aanpaidir the
~of the present invention. Preferred daily doses
miBwEREP S SC 4010 TBEISR o HERAD Y PR BEBINOTB S (h P dis§6.2 mmol)
. of e : =
a4 b P R R ey
ester dn30g 0038 mob uhd ytiamSoUrE, oventiglety @ootithe nirtur@omts cvdtar(3.2 mlL.)
and intranasal. These conpounds preferably are i
o R D 5751 4o SEPHIS Py G, IHGT gkt white with -
| a
bl B hor W ST IO LR UL R PR U A anhydrous
Np$@4 amtenidve dhe sodvgnd shdéraeduwedpressiragTeeat e frestdueneith hexane

nt qf a coppoun f For.mul a | r
Bt oo o TR a efi saiR® baptetadiiseBied. Copgpia to room
terE@f&'fd%Q.’ CARaNhEQFEd b FiltRltREWHEhinB /¥ iRl ex aROShPdry it under vacuum
phar maceutically acceptable carrier, diluent, Or
togitiorgthenitle chhwornd 4B5.3¢t VV%).i ngredi ents in such
formul ati ons conprises fromO0.1%to

Step 1.3. Preparation of (R)-3-aminopentanenitrile methanesulfonic acid salt. |

MeSO,H
2
\)\/CN

Add methane sulphonic acid (31.8 mL, 491 mmol) to a solution of (2-cyano-1-ethyl-
ethyl)-carbamic acid tert-butyl ester (54.1 g, 0.27 mol) in dry tetrahydrofuran (350 mL).
Heat the mixture to 40 °C for 30 minutes, to 45 °C for 1 h and to 65 °C for 5 h, then cool
down to room temperature. Collect the solid by filtration to afford the title compound

(43.4 g, 82%).

Step 2. Preparation of (3R)-3-(4-trifluoromethyl-phenylamino)-pentanenitrile.
/N

evd

N
H
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99. 9% by wei ght of the formulation. The term
"pharmaceutically acceptabl e" as used herein neans
W0 bab/0120e3 carrier, diluent, excipients and sal PCHDS£2005/021789
conpati ble with the other ingredients of the
formul ati on and not del eterious to the recipient
t hereof . Pharnmaceutical for ations of the present
i nvention may be prepared by procedures known in the
art using well-known and

dil I
Add soreem ebenat{5 S @ BmoDria oty Bl 6 6% aripapsngngnitile
méiAdheBRFIE Eeﬂé é@?{i ngdfsw 5GREBB %i&ﬁlo%ﬁ@ﬂhﬁ? e @0 HENStir (BE

carriers, nto tablets, capsu
miSUsP emommpmmdensder artcbgeh o 3 k. eFlltl‘dotheI sphd tndyash with
di l.uent.,s, and car

G gHl B ) BERGRE L6 ChveBs RSB e TR e residte add
tolquIllel @WIHQ) cflloH @ r(§1f%gorﬁé‘thﬁﬁl%%&§n§(l10 a @B, Bt ?hﬁﬂel) and cesium

mannitol, and silicic derivati ves bi ndi nt%
caﬁ@amlbs{foQ e&h7a8 rmaolb ong petgh file witine VG enitiagernt In@pother flask treat

cel | ul gge de ivatives. . al e
a By B RS Bt oo mRES P EREH (23 me 057
m@bY el iboftingé i@ @shb UG HRRIIP asdettaldréfati (4P mL) with
carbona e and sodi um Bi car bonat e; agents for retarding

paﬂacbsml agefatm(167 ote, A6 4pamabf Prrgerthe anmlreo\ﬁlﬂa@wg@m gty at room

e B0 eI HENRLY HATTROLU S SURBRHSthe SH! B68ASE! Hforo-4-

(tr&ﬁﬁ)%rﬁét!hyfﬁbéiﬁéﬁd |h Sagiild) Hsat Kieohixiue rmﬂdaaﬁtroganta 80 aﬁ dor 16 h,
| ubricants such as talc, cal cium_and

cog} ¢awmtoatoomrgmperaie past ksenyrough febie®. "W o %ﬁﬁ%@?n%h toluene
and c%&e%%te%dg eHHAC?%tpE%S?r% 6’{? Bff&dr the Bfle §§I|[11 f)LllIRﬂSlZfZQr , 98%). 1H |

conveni ent ora lon or as s tlons
NMIP@(@JM]?@B@’O MHz) Bar.@eex an. 3aldm 3H)st.66dll Qﬂ(,m,fZCH) 2.59 (dd, J 1=
exanp i ntranuscul ar, subcut aneous nt r avenou

4.1, d@t=ek6 5 HidilHi’ @A) (0¢, Th 8.6 Bhp darddz. at D), v@e@ (Igulrltl)ecf1 f,%(m
1}?)9& %‘1" 09 A%, SH3Y 2!5@9(8, 1 Ekepgs 985398 (BN BaRndHhe

ormJ

Step 3. Preparation of (3R)-3-(4-trifluoromethyl-phenylamino)-pentanoic acid amide.

O
2
N
. H

Add concentrated sulfuric acid (24 mL) to water (3 mL), cool the mixture below 35 °C
and add it to a solution of (3R)-3-(4-trifluoromethyl-phenylamino)-pentanenitrile (10 g,
41.3 mmol) in toluene (60 mL). Heat the mixture to 35 °C for 15 h. Separate the aqueous
layer and treat it (ice cooling) with water (277 mL), NaOH (31 g) and diethyl ether (116
mL). Separate the layers, extract the aqueous phase with diethyl ether, then wash the
organic layers with saturated sodium hydrogen carbonate, dry over anhydrous Na2SO4
and remove the solvent under reduced pressure. Purify the residue by flash

chromatography, eluting with dichloromethane/methanol (97:3), to afford the title
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can be so constituted that they rel ease the active
ingredient only or preferably in a particul ar

w@bysioadoed)i cal | ocation, possibly over a peri oRCD1S2005/021789
time. The coatings, envel opes, and protective matrices
may be made, for exanple, from polyneric substances or
waxes. Conmpounds of Formula s generally, wll be
adm nistered in a conveni ent formul ati on as determ ned

by th
comba 6COhgov ATy K NM(E R daMiaRD B Frfler e 50

h p e e n I PO
L é&%tgggd? 4%?(‘& ﬁeglf7nf\/{2’nt29§)n§r?zgmb oér%:a%lt @gi @ﬁsﬁgvmpn% 9HZ
2B)ne39(d,ier 89dlz 118). MBS (St 2anM¥dpl es, procedures,
protocols or mxing ratios below In the fornulations
which follow, the term"Active Ingredient” as used
S R s RO L SorieR byl o Blignd Bl 4Bl acid
bedzﬁsstereorrers prodrug thereof, or a conbination of a
conpound of Fornmula | and ot her effective agents for
the treatnment or prevention of dyslipidem a,
at heroscl erosis, or other coOm) id conditi ons and
: | eg Hard gel atin
| ng’to fol |l ow ng:
5% Act i gredient 0.1
65@ St arch fl owabl e powder O -

Ingredient Quantity
- 1000 Starch, NF O -
650

Add benzyl chloroformate (5.76 mL, 40.4 mmol) under nitrogen to a solution of (3R)-3-
(4-trifluoromethyl-phenylamino)-pentanoic acid amide (8.73 g, 33.6 mmol) in diethyl
ether (43 mL) cooled to —~10 °C, then add a solution 1.0 M of lithium t-butoxide in
tetrahydrofuran (80.5 mL , 80.5 mmol) maintaining the temperature below 0 °C. 15
minutes after the addition is complete, quench by adding the mixture to diethyl ether (43
mL) and 1.5 M hydrochloric acid (56 mL). Separate the layers. Wash the organic phase
with brine, dry over anhydrous Na2SO4 and remove the solvent under reduced pressure.
Purify the residue by chromatography, eluting with hexanes/ethyl acetate (3:1), to afford
the title compound (12.7 g, 96%). 'H NMR (acetone-Dg, 300 MHz) 6 0.96 (t,J = 7.3 Hz,
3H), 1.50-1.80 (m, 3H), 2.80-3.05 (m, 2H), 3.96 (m, 1H), 5.16 (s, 2H), 5.49 (m, 1H), 6.75
(d, J = 8.9 Hz, 2H), 7.25-7.50 (m, 7H). MS (ES+): 395 M+H). A

Step 5. Preparation of (2R ,4S)-(2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-

yl)-carbamic acid benzyl ester.

O

N

H
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Silicone fluid 350 centistokes O - 15 The fornul ation
above may be changed in conpliance with the reasonabl e
W@ 2006a12000s provi ded. Fornul ation 2: Tabl ets APCHDE®D5/021789
formul ati on each tablet containing 2.5 - 1,000 ngs of

active ingredient can be prepared according to the
fol |l ow ng: Ingredl ent Q,Iantlh (nmg/tablet) Active
ingredient 2.5 - 1000 Cel l ul ose, mcrocrystalline 200

Add iR %ﬁwﬁsﬁ% 8. 2b] Bitobelo i Liomst GSebt-E i ustpmethyl-
pﬂeﬁ?ﬂaﬁ'ﬁﬁ)) ﬂ%ﬁfaﬂH&l?lch%nﬁc aJ@Bér?zS@eS‘t\ért(?Q Raf byl IMmoI)&H? b@hsol (87

eath containing 25 - active 7 ngredi ent can
mbg cpriehar-dd °ac (‘Iheciladg skowly heolflbblll ofMigg12.6HgO«di78rg, 33.3 mmol)

1ngfaé?rc(h£ ﬁgéen‘% lﬁ%g;gg‘ltp 4&6%% igep%{ t?‘g iﬁe&ﬂé&g&tﬁré toJOO"%Oand stir the
mBY¥ Yo B r QhéanKke dadtish byOSMIER! MERIBRMAMMRYEEI mL), 1 M
hydrochloric acid (125 mL) and citric acid (15.3 g, 79.6 mmol). Stir the mixture for 3 h
at room temperature. Separate the layers. Add water (63 mL) and citric acid (9.18 g,
47.8 mmol) to the organic phase and stir for 20 min. Separate the layers. Extract the
aqueous phase with dichloromethane. Wash the organic layers with brine, dry over
anhydrous Na2S04 and remove the solvent under reduced pressure to afford the title
compound (11.8 g, 98%). '"H NMR (acetone-Dg, 300 MHz) 6 1.00 (t, J = 7.3 Hz, 3H),
1.50-1.80 (m, 3H), 2.20 (m, 1H), 3.49 (m, 1H), 4.96 (m, 1H), 5.14 (d, J = 12.5 Hz, 1H),
5.20 (d, J = 12.5 Hz, 1H), 5.66 (bs, 1H), 6.65 (d, J = 8.5 Hz, 1H), 6.71 (m, 1H), 7.19 (m,
1H) 7.30-7.50 (m, 5H). MS (ES+): 379 (M+H).

Step 6. Preparation of (2R,45)-4-Benzyloxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester.

N

A

o” O

Add a solution 1.0 M of isopropyl chloroformate in toluene (109 mL, 109 mmol) to a

solution of (2R,4S)-(2-ethyl-6-trifluoromethyl-1,2,3 4-tetrahydro-quinolin-4-yl)-carbamic
acid benzyl ester (11.8 g, 31.1 mmol) and pyridine (7.6 mL, 93.3 mmol) in
dichloromethane (200 mL) at O °C under nitrogen. Allow the mixture to reach room
temperature and stir for 14 h. Cool to 0 °C and add 1 M potassium hydroxide. Separate
the layers. Wash the organic phase with 1 M hydrochloric acid and brine, dry over

anhydrous sodium sulfate and remove the solvent under reduced pressure to afford the
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Sodi um car boxynet hyl cellul ose 4.5 Magnesi um st earate
0.5 Talc 1 The active ingredient, starch, and
w@edobiiwse are passed through a No. 45 nesh U BT/BEF®0£021789
and thoroughly bl ended. The sol ution of
pol yvi nyl pyrrolidone is mxed with the bl ended
powders. The resulting mxtuye is then passed through
a No. 14 nmesh U.S. sieve. The granul es so produced are

.dried at 50-60 C and pass hr ou a _No. 18 U, S.
tild copipoumhd 14k GHIEH DGRy TCNMR (o Dko A0 MIGRCT G ) =73 K
t o e, [ I r
e
4.417 tray 14, #i70g4.9% (e, 210 P08 sepdupdet, A=tbalbHe} 1HR 620, 2HD), 7.30-7.62
yield tablets. Fornulation 4: Suspensions A
(% $EDe AMSIRSHES984AM g 0.1 - 1000 my of nedi canent per
5 m dose can be prepared as follows: Ingredient
Quantity (mg/5 m) Active ingredient 0.1 - 1000 ng
St&e Ui Pepaatidroxf (AR 48)H4-saliher2 asliey] Fotrifiyofynidtyl 13,29 ilygro-2H-

qu?’l?orilzn(e):l—1(2caargcl)xdyhsc%lc%éit ilsgpr}ogyl%gtem Flavor g.v. .Color q.v.
NH,
CF3m
X
0o” O

Stir a mixture of (2R,4S)-4-benzyloxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester (14.4 g, 30.9 mmol) and 10%
Pd/C (3.08 g) iﬁ ethyl acetate (303 mL) at room temperature under an atmosphore of
hydrogen for 1 h. Then filter over Celite® and wash the solids with dichloromethane.
Remove the solvent under reduced pressure to afford the title compound (10.3 g,
quantitative). "H NMR (CDCls, 300 MHz) 8 0.85 (t, J = 7.3 Hz, 3H), 1.24 (d, J = 6.1 Hz,
3H), 1.31 (d,J = 6.1 Hz , 3H), 1.30-1.75 (m, 3H), 2.50 (m, 1H), 3.83 (dd,J1=44,J2 =
11.3 Hz, 1H), 4.40 (m, 1H), 5.02 (septuplet, J = 6.1 Hz , 1H), 7.45-7.55 (m, 2H), 7.71
(bs, 1H).

Step 8. Preparation of (2R ,4S)-4-(3,5-Bis-trifluoromethyl-benzylamino)-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester.
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Purified water to 5 nL The active ingredient is passed
through a No. 45 nesh U S. sieve and then bl ended with
wWo b@esaddim car boxymet hyl cel | ul ose and syrup PoI/{/82005/621789

snoot h paste. The benzoic acid solution, flavor, and
color are diluted with an anount of purified water
andadded, with stirring, to yhe paste. Sufficient
purified water is then added to provide the suspension
at the desired volunme (or concentration). Formulation
5: Aerosol An aerosol solution can/be prepared as

follows: Ingredient Quantity (%)ight) Acti ve

i ngredi ent 0.25 Ethanol 25.75 P | ant 22

(Chl or odi f | uor onet hane) 70. The~3 géve ingredient is
m xed with ethanol and the xture affed to a portion
of the propellant 28F:¢ g t0 30 0C, and transferred
to a filling device. Thg sired amount is then fed to
a stainless steel contaMér ~gridNe+t uted with the
remai ni ng propellant. The vallve units are then fitted
to the container. FornulatiQn ©: Intravenous Sol ution
A solution suitable for intrayepous adm nistration can
be prepared as follows: Ingrédient Quantity Active

Ah@ g,rS-erqg—%%uéng@lyf bc'e%tzﬁ’lﬁbl‘fyd%zl‘h inﬁ(?, 1&1 10191910'1'9,‘ acetic acid (0.69 mL, 12.1

mmol) and sodium triacetoxyborohydride (3.85 g, 18.2 mmol) to a solution of (2R ,4S)-4-

amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (4.0 g, 12.1 mmol) in 1,2-dichloroethane (43 mL) and stir at room temperature
overnight. Then add saturated aqueous sodium bicarbonate and dichloromethane,
separate the layers and dry the organic phase over anhydrous Na2SO4, filter and remove
the solvents under vacuum. Chromatograph the residue over silica gel, eluting with

hexanes/ethyl acetate (4:1) to afford the title compound, 5.11 g (76%). 'H NMR (CDCls,

300 MHz) 8 0.86 (t, J = 7.3 Hz, 3H), 1.24 (d, ] = 6.1 Hz, 3H), 1.31 (d, J = 6.1 Hz, 3H),

1.30-1.75 (m, 3H), 2.67 (m, 1H), 3.60 (m, 1H), 4.10(d,J =14.5Hz, 1H),4.19(d, ] =
14.5 Hz , 1H), 4.40 (m, 1H), 5.10 (septuplet, J = 6.1 Hz , 1H), 7.48-7.56( m, 2H), 7.78 (s,
1H), 7.81 (s, 1H), 7.94 (bs, 1H). (MS (ES+): 557 (M+H).

Step 9. Preparation of (2R ,4S)-4-[(3,5-Bis-trifluoromethyl-benzyl)-cyano-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester.

3
N\\\/@

N CF,

CFs\CE‘j\/
N

A

0" O

N
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A sol ution conparing the above ingredients can be

intravenously admnistered to a patient at a rate of
wW@bwan120pd. per mnute or as prescribed by a php&I/UEAN5/021789

Exanpl es Conpounds of the invention may be prepared

following or in analogy to one or nore of the Exanples

and procedures described bel gy. Exanpl e 1 Synthesis of

(2R 4S)-4-[(3

T?,g f‘g%??‘%ﬁgﬁl’r{ (I%tu g(i‘% )§P 1 nﬁ% H? @Sﬂ;{ﬁr olp(§67 mg, %%% rn%%lgf) in d1methy1

sulfox ey 0 10:) %Hd&%ﬂ@één%moé‘ph@fy B&K m £SRE(H 5 Ib30RRIBYdmethyl-
ester. Step 1. Preparation

be(rlRyla@umh%@belﬁéﬂm@mromﬁﬂhyl BnétdlbﬁbgmH quinelizee 1 -gabakylic acid

isdiSe o8 (b1 ear SRl s ¥R Bl B S i BE | S ATAG Then add

cydﬁ@gw be6mBEC1 1y d617dem6B48d Stirlthd Ghikikd atl rBoﬁttEMberature for 1.5 h.
acetate (180 nL) to a solution of

Thrn(adyl moarg §Hosadiusy hxdride ip gaingyal qil OPOrrag.)3.7hmardh)and cyanogen
4 t
B o) Shi et B 51 468 ol g oy, et i

ethiﬂ\mettaté Waéh@he bthdnil 1oy with tWatdread biiasy Dre theargdge pige over
and stir for 2 h at 10 0C, then filter
arl&ﬁ@f%éfﬁ%% ilgnriand AL the peIvenge wader é(a‘(@@l nyrify sgyresidue by

ﬂ%ﬁ)éﬁfb‘?ne&%ﬁé}gré felduh he%%?és/(eg%é %ﬁ%&egﬁ‘q Aff r{i e 21"

[ter exane
com;iduﬁd CDBROVIE). (%NMR ¥CDEY) 3@ BHA.SD. scP(tgapanaa H@ BHOY 1.24 (d,
anol-ethl-eth)h )-carbamc acid tert )1/
-e§t1 z,3H), 1.31 (d,J =6.1'Hz , 3H), 1.40-1.87 (m, 3H), 264(m H), 3.88 (dd, J1 =
4.6,J2=11.7Hz, 1H), 4.42 (m, 1H), 449 (d,J =15.1Hz, 1H), 4.66 (d,J =15.1 Hz ,
1H), 5.01 (septuplet, J = 6.1 Hz , 1H), 7.53( bs, 1H), 7.78 (s, 1H), 7.59 (bs, 2H), 7.88 (bs,

2H), 7.94 (bs, 1H). MS (ES+): 582 (M+H).

Step 10. Preparation of (2R,4S5)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester.

CF

N™ N CF,

N

o)\o
N

Add azidotributyltin (3.01 mL, 11 mmol) to a solution of (2R,4S)-4-[(3,5-bis-
trifluoromethyl-benzyl)-cyano-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid isopropyl ester (3.20 g, 5.50 mmol) in toluene (58 mL). Stir
the mixture for 2 h at 80 °C under nitrogen. Cool down the mixture to room temperature,

add ethyl acetate (76 mL) and 1 M hydrochloric acid (140 mL) and stir at room
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NBoc M x sodi um cyanide (36.9 g, 0.73 nol) and

di met hyl formam de (741 nilL) and stir the m xture at 35
wOD0b01208D m nutes. Add tetrabutyl ammoni um brpei/tis2005/021789

(18.3 g, 56.2 nmol) and stir at 35 0C for 2 h. Add

met hanesul fonic acid 2-tert-but oxycarbonyl am no- but yl

ester (150 g, 0.56 nol) and ir at 35 C overnight.

Pour the nmixture onto water (3.2 nL) and t-butyl

met hyl ether (1.5 L Separate_ the |l ayers. Extract &
terapﬁré@;ﬁs fop i dis Sepprate thp laygrs, Hethhiie Oégwpha@&%thﬁﬂ@fate potassium

ﬂug ﬁg%ousﬁﬁé@ﬁ%& gv&aatnﬁs;dl‘a?ﬂsd%ﬁ @ulf&té fﬂ%\f%{ld remnove the solvent

Feno € SO vent un uce
unpérasduded prossee! Phhey the $é¢sildie bai flash hhnoanmgrdiﬁhy;rbmtlag eith
heat to reflux until_ the sollgl's conpl et e

di ss
digherprgBirpc/mstheaoht 9P enpemaeifes 18 (HRIATHE) etﬁﬂmlﬂwompound

U A, 45519 40 s v L nger it o

= &1 $PABHY, 140-0/90((F), 38) mm@pelﬂ{)amam(m 1y, 4.70-5.30 (m, 4H), 7.12
met hanesul foni ¢ aci d sal

d_met hane
o DRDR tnutiy T Bide) o1 HollHndits (0o EDSbPE (HoAHyfMS ES-):
62?%%? no- | -ethylethyl)- carbamc acid tert-butyl ester
0.27 nmol) in dry tetrahydrof aran (350 ni).
Heat the m'xture to 40 0OC for 30 m'nutes to 45 0OC for
and to, 65

St hb SreA IR CESER A5 A5 E et A bestef e DEbRyd Bk tgtrezol-
5-%1$2ﬁnﬁlbj—b %t@@@%@r&ﬁ’@thﬂ—%— dﬁ%/%ﬂo 53t (ﬁﬁl(ﬁmeﬂt &956)@111'(: QBid

isqpdéPyl 8stedd-t ri f | uor onet hyl - phenyl ami no) - pent anenitril e.
Add sodi um carbonate (9.33 g, 88 ) to a solution

of (R)-3-am nopentanenitrile nethanfesul fonic acid salt
(10 g, 51.5 mol) i i chNegonet 8 (70 mL). Stir the
WN\i
N

N CF,
CF3\©\)j\/
N

A

(O]

Add in one portion triphenyl phosphine (109 mg, 0.42 mmol) followed by addition of a
solution of diethyl azodicarboxylate in toluene (40%, 0.13 mL, 0.42 mmol) to a solution
of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-yl)amino]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester (130 mg,
0.21 mmol) and 1-propanol (0.16 mL, 2.1 mmol) in dichloromethane (5 mL). Stir the
reaction mixture at room temperature under nitrogen overnight. Then add more 1-
propanol (0.16 mL, 2.1 mmol), triphenyl phosphine (109 mg, 0.42 mmol) and diethyl
azodicarboxylate in toluene (40%, 0.13 mL, 0.42 mmol) and stir for 6 h. Remove the
solvents under reduced pressure. Purify the residue by flash chromatography, eluting
with hexane/ethyl acetate (4:1) to afford the title compound (75 mg, 54 %). "H NMR
(CDCl3, 300 MHz) 8 0.79 (t,J = 7.5 Hz, 3H), 0.90 (t, T = 7.4 Hi, 3H), 1.28 (d,J = 6.3 Hz
,3H), 1.33 (d, ] = 6.1 Hz , 3H), 1.40-1.80 (m, 3H), 1.95 (m, 2H), 2.40 (m, 1H), 4.35-4.50



m xture at room tenperature under nitrogen for 2 h.

Filter the solid and wash wi th dichl oronet hane. Renove
W0 b@edaovent under reduced pressure. To the reRBtTUS2085021789

toluene (67 nmL), chloro-4-(trifluoromethyl)benzene

(10.4 nmL, 77.3 mmol ) and cesium carbonate (25.2 g,

77.3 nmmol ) and purge the mxksre with nitrogen. In

anot her flask treat a m xture of

2-dj cycl ghexyl sphi_no-2' - ( ie ani ' n
oy 35, 45 300 IR T VSR AP bobAdd ot GO B3G5 B
I e 0 .2 mL) with palladi um
H?gztggt(gg?{f 7Mn%m%1[)7§fwm@2r§ﬂ Purge the m xture with
nitrogen and stir at roomtenperature for 15 m nutes.
Add the catal yst solution_to tl;e flask contai ning
chloro-4- (trifluoronet hyPfB®R%%e via cannula. Heat
s;tdﬁ?esmdf*(m,as}lnq?xsmﬁ&ﬁﬂ&%m@ﬂquﬁﬁn%-tznbyalaéniathy@_api-tetrazol-s-
down to roomtenperature and filter through Celite(r). -
symsinok hrethybbitri§ unwontetybiue iy e arieHive tcartalie acid
. reduced pressure to afford the title conpound (12.27
‘S%?ro@gf%“.e'l H NMR (CDC13, 300 MHz) d 1.06 (t, J = 7.3

Hz, 3H), 1.66-1.92 (m 2H), 2.59 (dd, J | = 4.1, J2 =
16.5 Hz, IH), 2.70 (dd, J | = 5.6, J2 = 16.5 Hz, |H),
3.68 (m IH), 4.49 ¢m IH, 6.61 (§=3 =89 Hz , 2H),

(ESHN. 243 (M+H). Step

7.43 (d, J = 8.9 Hz N\ 2H) N>
3. Preparation of \\——N e
(3R)-3-(4-trifluoronethylND
am de. Add concentrated sulf
(3 m.), cool the mi x¥
sol ution of
(3R)-3-(4-trifluoronmethyl ~phehyl no) - pentanenitrile
(10 g, 41.3 mmol) in toluen 60 nL). Heat the m xture
to 35 0C for 15 h. Separate”thg aqueous | ayer and
treat it (ice cooling) with (277 nm.), NaCH (31
g) and diethyl ether (116 nL). Separate the |ayers,

Add potassiurh berbanate (GRBmghde4 nwnelhantl eomplacesomigile (@.04hmL, 0.64

i o L ution of (2R 4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-

yl a - pentanoic acid
ic acid 24 nL) to water
35 0C and add it to a

yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1, step 10) (200 mg, 0.32 mmol) in dimethylformamide (1 mL)
and acetone (1 mL) at room temperature. Stir the mixture at room temperature overnight.
Add water and dichloromethane. Separate the layers, wash the organic phase with brine,
dry over anhydrous Na2SO4, filter and remove the solvent under reduced pressure.
Purify the residue by flash chromatography, eluting with hexane/ethyl acetate (3:1), to
provide 90 mg (42 %) of the title compound. '"H NMR (CDCl3, 300 MHz) § 0.79 (t, J = -
7.5Hz, 3H), 1.28 (d, T = 6.3 Hz, 3H), 1.33 (d, ] = 6.1 Hz , 3H), 1.40-1.80 (m, 3H), 2.40
(m, 1H), 4.41 (m, 1H), 4.95-5.20 (m, 2H), 5.34 (d,J =174 Hz , 1H), 5.40(d,J =17.4 Hz
, 1H) 7.03 (bs, 1H), 7.52 (m, 1H), 7.64 (d, ] = 8.4 Hz, 1H), 7.79 (bs, 2H), 7.82 (bs, 1H).
MS (ES+): 664 (M+H).
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organi c layers with saturated sodi um hydrogen
carbonate, dry over anhydrous Na2SO4 and renove the
waelogemoszinder reduced pressure. Purify the reRBCTIUS200§021789
flash chromat ography, eluting with
di chl or onet hane/ net hanol (97:3), to afford the
titleconpound (8.91 g, 83%...1H NMR (CDCA 3, 300 MHz) d
0.98 (t, J =7.3 Hz, 3H, 1.50- . 1.80 (m 2H), 2.45
(d J =5.7 Hz, 2H), 377m| , 5.61 (m 2H), 6.65
= 8.9 H , 2H), 735X‘(“Bpe—89l-lz,2l-|)l\/8

d, J
r f -

Sy&@%ﬁ P o B R AR AR 2 o 1 2 gihyaro
1sdimdn1acy1¢emqnzw t@&tze]FS yla}dammemzwth;dm -oiflubormeth - ,4-ditgydro-2H-

m.,. 40.4 under rogen to a solution of (3R)-3-
qu(rwhpﬁlfqaﬁl&"d}’r%flﬁ IlsOfB %‘i no) - pent anoi ¢ aci d ani de

(8.73 g, 33.6 mml) |@ dlethyl et her (ég nm.) cooled to

-10 0C, then add ution 1.0 M of I thi um

t-butoxide int y Ne#\_earm\ 80.5 mmol )

mai nt ai ni ng the /@W 15 m nutes

after the addition i's @gonpl el g hyr addi ng the
m xture to diethyl ether l:(43 m.) Jand 1.5 M
hydrochloric acid (56 m_C) puf ate the | ayers. Wash
the organi c phase with bri nd iver anhydrous -

Na2SO4 and renove the sol vent untler teduced pressure.
Purify the residue by chromatog;acf‘\, eluting with
hexanes/ et hyl acetate (3:1), to afford the title
conpound (12.7 g 96% 1H NWVR (acetone-D 6, 300 MHz)
d 0.96 (t, J =7 Hz, 1.50-1, 80

Prepagotie tol cpmpogm} by gssg@tu(l follm)vmgghqgroeggurg Flﬁscngqu)r the

pr%@ri\téag) 3f &&%)(%%%-blﬁlﬂ%o@w gt)?(é rﬁ%@@ A MetrdbBl:5-

lea?anéﬂS,)—eﬂlgz}-Sitﬁﬂhoﬁniefhyﬂ-Bdemmqumpﬁnal ~carboxylic acid

i aa5oBi ARt oY ERATE s PIBSaOL g B Sl Bialimide
in ¥t h€1, 2bp 18R Nk (EDICL, 486 RABL WA PRENY L3 P9)3m), 1.27 (4,
=6.3 Hz,3H), 1.32(d,J =6.1 Hz , 3H), 1.40-1.80 (m, 3H), 2.37 (m, 1H), 4.07-4.23 (m,
2H), 4.28-4.44 (m, 2H), 4.65-4.47 (m, 2H), 4.95-5.12 (m, 2H), 7.20 (bs, 1H), 7.51 (d,J =
8.5 Hz, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.66-7.84 (m, TH). MS (ES+): 798 (M+H).

Example 4
Synthesis of (2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-amino-ethyl)-2H-tetrazol-5-
y1)Jamino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

isopropyl ester.

CF,
H N—‘\’N /k
CF3\©\/'j\/ o
N
020

A
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pent anoyl ] -carbam c acid benzyl ester (12.5 g, 31.8
mol) in ethanol (87 nL) cooled to -10 C. Then add
WG k@al0y2093 sol uti on of MgCl2. 6H20 (6.78 g, 33. 3PCmDEI005/621789
water (14 nmL). After conplete addition, raise the
tenperature to 0 C and stir the m xture for 30 mn.
QJench the reaction by addi ng,dichl oromethane (125
1M hydrochl oric acid (1%45' m) and cit r| c acid

Aﬁ%%ﬁ?fg%@rg@mp%%m Porsotis qaerAsfadtapptt

trlﬁﬁgro‘fﬁettﬁ l%eﬁﬂl}j % ?2 %1%3%1%%71 8_dlro- 1§0‘H1cfoh@ - &ﬁ?l']@H tetrazol-5-

paseadstlr Separate the | ayers
yl Batizm2-ethgl- érdmﬂlmxempthaké 4vd1h17\drdr2}hlqumohm h@aéaoxylafsacld

ihptoRt B IEve ) (he! S e Fuhliin PEBhudlal pide Hmpme

mixPurdfaf REMx tfJS‘1‘32 E 'uhh& ugthol ddws tcgbooﬁﬁt&npefhﬁﬁré\"\@en remove
(acet one- D6, VHz ) 1.00 (t, J 7.

thd saj@ent u&der(mqlucgmpresgmgo Pardy thﬂ}emglezbgr c(hmmatpgrap ,gbltlng with

bt vinapiaa 5y ot ufSolfe i ot
m% mslzi);)FDIH MM (MBOD! 300 NiEBY-50.80(t( M 731z, YD, { B&td, 1 363 Hz ,

Step 6. Preparation of
3HRR32%)- U= Bdnidy | Dbty d 40bbBY Krar&hib22¢7e(mh>1H)63 10 (th) 2Kd), 61%8-4.60

t hyl.- 3. 4- ] |
o 38 B AL DL IF: P33 @35 Rt nEoprbbgh 1 =85 e
t { ,(M9). I
Hg;:ﬂgtsggﬁqg? %g%%S%H%gpgt yl - 66618r(| fl uomn)et le : 1,2,3
, 4-tetrahydro-qui nolin-4-yl)-carbamc acid benzyl
ester (11.8 g, 31.1 nmol) E%‘I’?‘I{§I dine (7.6 nm., 93.3
mol ) in dichl oronet hane at 0 C under

Syﬁitliefsmgﬁl@RABb—@V[/(i hdiseii fidtomethglbeaayd p (2-ogiivprepylatetiylOH-
and stir for. 14 h, Cogl to Q C and_add 1M potassi um
teﬁy@léﬂlkp@lm@e%-gﬂg{ g- tr1fluoromethy1 -3,4-dihydro-2H-quinoline-1-carboxylic

acid isopropyl ester.
ﬂ» Nx

N
N
.

CF3\©\/5\/
N

A

CF,

CF,

o” O

Add potassium carbonate (56 mg, 0.41 mmol) and (bromomethyl)cyclopropane (0.036
mL, 0.37 mmol) to a solution of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-
5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1, step 10) (153 mg, 0.24 mmol) in dimethylformamide (0.5
mL) at room temperature. Stir the mixture at room temperature overnight. Add water
and ethyl acetate. Separate the layers, dry the organic phase over anhydrous Na2S04,

filter and remove the solvent under reduced pressure. Purify the residue by flash
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the layers. Wash the organic phase with 1M

hydrochl oric acid and brine, dry over anhydrous sodi um
waiobat®Innd renove the sol vent under reduced PCEES200%021789

to afford thetitle conpound (14.4 g, quantitative). 1H

NVR (CDCl 3, 300 MHz) d 0.85 (t, J = 7.3 Hz, 3H), 1.26

(d, J =6.1 Hz, 3H), 1.31 (d = 6.1 Hz, 3H),

135170(m3H) 255(m?§|) 4.47 (m | H),

4.70-4.98 (m 03 ( let, J = 6.
chgonz@og@phyz }q)lutmg with 17‘37@26/(3&113’})%%) te (t%r 4 mg%%S %;mme title
ﬂ%)mm 0- 72(-!e ﬂt[ 6-trifluoromethyl-3, 4-di hydro-
2HqU| nol i ne- 1-car boxyl ic acid isopropyl ester. Stir a
m xture of
(2R 4S) - 4- benzyl oxycar bonFAMRE S et hyl -6-tri f1 uor omet
L %\ ethyl-2H-
| Soesgocff'(ﬂ@ '4@%”4 [e3, gu"d‘ls‘ﬂﬂl‘ﬂl%ﬂﬁbin@&y be lep%gleglg)o %glgo&lylm g
tetgazoilﬁ ﬁ)mnohb@tladé t(lﬂ@@ton@)hyéﬁ A d@wdmei‘hlreluambnelmdmxyhc
e of hydrogen for 1 h. Then filter over
a6 139]3@()}51‘5 hid wash the solids with dichl oronethane.
Renove the sol vent und%3 reduced prexgure to afford
the title conmpound \(10 gN quantitative). 1H NWR
(CDd 3, 300 I\/Hz)d@ =7 , 3H), 1.24 (d,
J =6.1 Hz, 3H), 131(d i , 3H), 1.30-1.75
(m 3H), 2.50 (m IH), (df, J | £F4. 4, J2 = 11.3
Hz, IH), 4.40 (m, II—KDFS septuplet, J = 6.1 Hz ,
I H), 7.45-7.55(m 2H) , IH). Step 8.
Preparati on of
(2R 4S)-4-(3,5-Bis-trifl uoron;;[t\hyl benzyl am no) - 2- et hy
| -

tri fI uor onet hyl - 3, 4- di hydr o- 2H- i noline-1-carboxylic
acid isopropyl ester.Add 3,5-bis-trifluoronethyl

ST BTYATS4 L b SSRGS (D58 g

umtriaceto
soli@iod afn@R),43)ed- &3§elbmlﬂrnflﬂmr0m1ﬂet1@m§br¢@) -(4H-tetrazol-5-yl)amino]-2-ethyl-

o SRRl b i droraHh e Real saRgYc a5id iropogph sy Example
1, step 10) (200 mg, 0.32 mmol) in acetonitrile (1 mL) at room temperature. Stir the
mixture at room temperature overnight. Add 1 N hydrochloric acid and extract with
dichloromeéthane. Separate the layers, dry the organic phase over anhydrous sodium
sulfate, filter and remove the solvent under reduced pressure. Purify the residue by silica
gel cartridge, eluting with hexane/ethyl acetate 20:1, to provide 180 mg (81%) of the title
compound. 'H NMR (CDCls, 300 MHz)  0.78 (t, J = 7.7 Hz, 3H), 1.28 (4, ] = 6.5 Hz,,
3H), 1.32 (d, T = 6.5 Hz , 3H), 1.41-1.79 (m, 4H), 2.35-2.43 (m, 1H), 3.77 (s, 3H), 4.35-
4.44 (m, 1H), 4.60 (m, 1H), 4.97-5.12 (m, 2H), 5.24 (s, 2H), 7.06 (s, 1H), 7.50 (d,J =
8.5 Hz, 1H), 7.62 (d, J = 8.5 Hz, 1H), 7.80 (s, 3H). MS (ES+): 697 (M+H).

Example 7
Synthesis of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-carboxymethyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

isopropyl ester.
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ester (4.0 g, 12.1 mmol) in 1, 2-dichl oroet hane (43 nl)
and stir at roomtenperature overnight. Then add
W@ 20060808zl aqueous sodi um bi carbonate and PCT/US2005/021789
di chl oronet hane, separate the layers and dry the
organi c phase over anhydrous Na2SO4, filter and renove
t he sol vents under vacuum gomat ogr aph the residue
over silica gel, eluting with hexanes/ethyl acetate
(4:1) to afford the title conmpound, 5.11 g (76% . 1H

NVR (CDCl 3, 300 MHz) 5 0.86 (t, J = 7.3 Hz, 3H), 1.24
(d, J =6.1 Hz, 3H), 1. 31 (d, J = 6.cF Hz, 3H
1.30-1.75 (m 3H), 2 6 IFD, 3.0 (m IH, 4.10
(d, J = 14.5 Hz , Qd,J 4.5 Hz , IH),
4.40 (m 1 H), 510(sept , 1 , IH),
7.48-7.56( m 2H), 7.78 (s 7.810Fs, IH), 7.94

(bs, IH. (M (ES+) BBl
(2R 4S)-4-[(3,5-Bis-trifl
0] - 2- et hyl -
6-trifluoronethyl-3,4-di hydro-H qui nol i ne-
1-carboxylic acid isopropyl @ster. To a suspensi on of
60% sodi um hydride in mneral oiI (267 ng, 6.68 nmol)
in dimethyl sulfoxide (31 nL) r nitrogen

L VS ————
méthk oatbddrytrhéthy Ui esedzb) b -y'B)anﬂncqlthﬁyl% atﬂmomedhwnw dihydro-
1-carboxylic acid isopropyl ester (3.10 %ﬁ 5.57 nmol
2Hwuingheer Lsprkaxylic agidfignmaemil geey @szm 6) (FRERS-AHRPI mmol) in
r i
EAIRATE D" 8 ph oo S Tp Rl Al L 1R oo
add M ediagnwitly ethiyll @Cdtiﬂe nbeparat thei lhydrd, 5y thy, orBani&plmase oyer

and cyanggen bro 02 9.39 mol) and stir for
anfiygrays SoaRmy éﬁenéh%r f ng‘cfél?a?lgentesv@r: uGhdmRessyRyP

{ —
PS5 A 41 LG8 R o oo P D8 . -
7 ar}l;lz BHDI;DI\(H (dﬂé =8631 ¥eni)undz(d,vactt iz ,PH), 1 #1¢1085 (m, 2H), 1.65-
due by flash chromato

hy, eluting wth
1 G EnS) G HyE 15 Gt BHID IgH 4] UL AT D 497512 (m, 28D,
5.27 (s, 2H), 7.06 (s, 1H), 7.50 (d, J = 8.5 Hz, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.80 (s, 3H).

MS (ES-): 681 (M-H).

Step 9. Preparation of
- benzyl ) - cyano-anin

Example 8
Synthesis of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-isopropyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

isopropyl ester.
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conpound (2.3 g, 72%. 1H NMR (CDO 3, 300 MHz) d 0.86
(t, J =7.3 H, 3H), 1.24 (d, J = 6.1 Hz, 3H), 1.31

W@ eg06d120965. 1 Hz , 3H), 1.40-1.87 (m 3H), 2.64r¢TUS10bE/021789
3.88 (dd, J | =4.6, J2 =11.7 Hz, IH), 4.42 (m |H),
4.49 (d, J =15.1 Hz , IH, 466(d J = 15.1 Hz ,
I H), 501(septup|edJ—615);|z 7.53( bs, IH),
7.78 (s, IH, 7.59 (bs, 2H) 88 (bs 2H), 7.94 (bs,

Prepite 415 tde Gorpoung 0 eV Pt BT TR BE RUEY e R Dd [ e
pr'eﬁa:rat}e’((#% %‘;&RQIEI_) 42[‘(§t5hﬁétf1ﬁu61%hfeltﬂi% by prchyl-2H-tetrazol-5-

ui'nol i ne- 1-car oxyllc aci |sopropyl
ylpatiao]-2-Athyl- éztnﬂobnonmh}ﬁmﬂ dmc/ero(ﬁHmumollmeﬂr@lrbombc acid

is%%hﬁi}:e%%gaéw&éﬁ:iﬁ%y%ﬁ&s?;-%'géﬁamﬁ%?"”“ | in xanmplg 1, step
“(’3?‘2’18%5?@%" mwh@wmfij PG @H)SPQEQ@W @%t}@z 3H), 1.33

i'n tol uene (58 ni). 'Stir
(dod xteur Hzf, 8H),2 .40-&180861 BH),unsled .6Ai(ty; 65 r.40000) l}ﬁ)omot(ng 1H),

4 BRI doe OFD o Q08 Y g P 7 Sallhs fEE Ve 12 0z, 1),
7. SQQdﬂJe“@Smt Wi 727 B6lm, 388 PMBES-5 67 @rams, wash

the ‘organic phase w th saturat ed pot assi umfl uor| de,
then with brine, dry over anhydrous sodium sul fate,

filter and renove the sol Xi%ntl}}ﬂlfn er reduced pressure.
Purify the residue by fla bt ogr aphy, el uting

s;vﬁtﬁéhsdifqﬁk qssmq;(sh MR GAeRethy(RaLH)-(2-IsebiyPeHAe @20l -
(quantitativ of the title conmpound. 1H NVR ( MeOD,
ylmnm it 16186 ugomedh-3¢-ditpero-SHuinpling etrbaxybiass
3 133(d J =6.1Hz, 3H), 1.40-1.90 (m 3H),
IS%PIHEY et 4.43 (m IH), 4.70-5.30 (m 4H), 7.12
(bs, IH), 752(m||—|) 3 (d JeF8. 1 H, IH, 7.83

.6
(bs, 1H), 7.98 (bs,% MS(ES- 23 (MH).
J\ CF, |

CF3\©f'j\/
N

A

o” O

Prepare the title compound by essentially following the procedure described for the
preparation of (2R ,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1) by replacing 1-propanol with isobutanol in Example 1, step
11. 'H NMR (CDCl3, 300 MHz) 8 0.79 (t, ] = 7.5 Hz, 3H), 0.89 (dd, J1 =2.4 Hz, ]2 =
6.9 Hz), 1.26 (d,J = 6.3 Hz , 3H), 1.32 (d, ] = 6.1 Hz , 3H), 1.40-1.80 (m, 2H), 2.20-2.45
(m, 2H), 4.23 (d,J =7.3 Hz, 1H), 4.40 (m, 1H), 4.97-5.14 (m, 2H), 7.05 (bs, 1H), 7.49
(m, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.79 (bs, 3H). MS (ES+): 631 (M+H).
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Step 11. Preparation of

(2R, 4S)-4-[(3,5-Bistrifluoronethyl benzyl)-(2-propyl-2H
WO @b - PCT/US2005/021789

5-yl)am no] -2-ethyl -6-trifluoronethyl -3, 4-di hydro-2H q

ui noline-|-carboxylic acid isopropyl ester. Add in one

portion triphenyl phosphine_§_09 nmg, 0.42 mmol)

foll owed by addition of a solution of diethyl

azodi car boxyl ate in tol uene (40@% 0.13 n_, 0.42 nmol)

to a solution Example 1

Sygpl_%gﬁyf@agmﬁ%ﬁg?sépiﬁgffgdgfr&ﬂ&hmeﬁm&emyﬂ.én!tétﬁszsrﬂﬁmm@]-
2-dthilfé-tiftwwishbgl-3 4 Aillydry Qb g @bk line- hotibogylic axat isoprppylester.

acid isopropyl ester (130 ng, 0.21 ) and
‘1-propanol (0.16 , 2.1 mmol) in dychl oronet hane (5
m.). Stir the reaMﬁm:LMe at m t enper at ur e
under nitrogen overni ght-N Then re 1- propanol

(0.16 n, 2.1 nmol), tripWeny phosphipe (10.9 ny,

0.42 mmol ) and di et hyl_azodi cgrboxyl ate®in tol uene

(40% 0.13 nL, 0.42 ard” syir for 6 h. Renove the

sol vents under reduced p Purify the residue by

fl ash chromat ography, el ut¥ngNu th hexane/ et hy

acetate (4:1) to afford the 644&be conmpound (75 ng, 54

% . 1H NWMR (CDO 3, 300 MHz) d 0§79 (t, J = 7.5 Hz,

3H), 0.90 (t, J =7.4 Hz, 3H),~1T\28 (d, J = 6.3 Hz ,

3H, 1.33 (d, J =6.1 Hz, 3H), 1.40-1.80 (m 3H), -
Prépa@s thiertitleXiemponndi Dy essentially, fou_owglgathggl(qquzdlgﬂﬁgscnbed for the

prgetio G325 $its idgnbotietiusgtypto-bilpy ot
yl%%n(?%‘-b%yl—@ﬁﬂ@é@n%ﬂ@!—ﬂMh@iﬁydirOOZH—quinoline-1-carboxy1ic acid

, 4S)-4-1(3,5-bistrifluoronethyl be_nzYI ) - (2-cyanonet |
isgpyppyd iestertlxqmiple 4) by replacing 1-propanol with 1-butanol in"Example 1, step

viDami Aol <2t byl <6+ t kifluoron . b hydr .
ol D PNBPLCC B Y] e BB S o b P01 0
(m, 7H), 1.27 (d, I = 6.1 Hz, 3H), 1.32 (d, J = 6.1 Hz, 3H), 2.39 (m, 1H), 4.30-4.50 (m,
3H), 4.95-5.15 (m, 2H), 7.06 (bs, 1H), 7.49 (m, 1H), 7.61 (d, J = 8.5 Hz, 1H), 7.80 (bs,
3H). MS (ES+): 681 (M+H).

Example 11
Synthesis  of  (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-tert-butyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester.
CF,
N
AN
N
N/kN CF,
N
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Add pot assium carbonate (68 ng, 0.64 nmol) and

bronpacetonitrile (0.044 nL, 0.64 mmol) to a solution
W®@£2006/012093 PCT/US2005/021789

(2R 4S)-4-[(3,5-bistrifluoromnethyl benzyl)-(lHtetrazol

-5- yl)am no] - 2- et hyl -6-tri fI uor onet hyl - 3

, 4- di hydr o- 2H qui nol i ne- boxylic acid isopropyl

ester (Exanple 1, step 10) ( 00 ng, 0.32 mMmmol) in

AT 656 kT e DS e By SUF mumo) to
<21|9‘4§5 QU5 iRl AR ¢ fﬁ@ét%ﬁg%ﬁmlrﬁg@&ﬁyleﬁl he

ayers e org se wth brine ry over
trlﬁmdirxbdieﬁlyﬂi{% MadiB{do-ZHHqtimoliacd-cadhonykc atid 1®<pmm’hcste;n{ﬂl5ample 1,

e B S T o S50, LB S e
m&?hrél- ho I‘O%Hl t@ﬁ%&‘aﬂﬁe iy 4@;311 (ﬁ%fﬁheqfesﬁﬁ@w kilice Engﬁﬁﬁthéj eluting
w1ﬂh mmd¢m31 aceBt @154, r,o Bedide 31 8@ (@g%) of themt]_rp qazpougd) 'H NMR
(CH G350 é ogEg(f TEh }%"%Hg 1,6 26z, Eﬂ{) 1532, 7= 6.5
H{idaé?] 7161177"f'(rﬁ|z4H)|_||21®5 &- AP §3@%( 443@?& 1HD; 5%6(4% %1’1‘01H) 4.66 (m,
1H)HS. 994\5510( ES2H), 862 (£, sz)? % &hpl=e8.5 PBymHh&sqS%(doﬂ 8.5 Hz, 1H),

748 g o 370 s Bl Bl Gy o= ! ey (22

2-yl)-ethyl]-2Htetrazol - 5-yl
}-am no)-2-ethyl-6-trifluoronethyl -
, 4- di hydr o- 2Hqui nol i ne- ]Emlb‘@)lﬁl ic acid isopropyl

N T T -
5- 912]aﬁﬁﬁ%a W&kt l6(Bifluoromethyl-3,4- d1hydro 2H-quinoline-1- carboxyhc acid

bi strifl uoronet hyl benzyl )-(2-propyl -2Htetrazol -
1S(3Bf9>133ﬂ1€ﬁ§] -2-ethyl-6-trifluoronethyl -3

, 4- di hydr o- 2H qui nol i ne- 1-carboxyl icg_aci d i sopropyl
ester (Exanple 1) by repl aC| ng 1- prépinol with

N- ( 2- hydr oxyet hyl )W

NNy CF,

CF3©\)j\/
N

A

0o~ O

Prepare the title compound by essentially following the procedure described for the
preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-cyclopropylmethyl-2H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester (Example 5) by replacing (bromomethyl)cyclopropane with 2-
bromoethanol. MS (ES+): 669 (M-+H).
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in Exanple 1, step 11. 1H NWR (CDC 3, 300 MHz) d 0.77
(t, J =7.5 H, 3H), 1.27 (d, J = 6.3 Hz , 3H), 1.32
W@ 2006012096. 1 Hz , 3H), 1.40-1.80 (m 3H), 2. 37PC¢TUS10p§/021789
4.07-4.23 (m 2H), 4.28-4.44 (m 2H), 4.65-4.47 (m
2H), 4.95-5.12 (m 2H), 7.20 ( bs, IH), 7.51 (d, J =
8.5 Hz, IH), 7.61 (d, J =8.5 Hz, IH), 7.66-7.84 (m
7H). MS (ES+): 798 (MrH). Exanple 4 Synthesis of
(2R, 4S) - 4-{
(3, 5-bistrifluoromethyl bdfsampleld3. (2- ani no- et hyl ) - 2t

syl Rt @@Mg@"ﬁ sk orShitlyRnb 1 ii-gﬁhg&%kgsg% y2H-

tetRSioB b- yl\)Jﬁinhw}l%éth B6me@m<ﬁbmeth§)1 l@ -dilydro 21B quinolide-1-@adoxylic
sol utlon of (2R 48) 4-((3,5-Bistrifluoromethyl -
ackbigoRrPpYlEster-2- (| 3 di oxo-1, 3-di hydro-isoi ndol -2-yl)-et
hyl]-2Htetrazol -
yl }-am no)-2-ethy| -6-tri fl uoronet hyl -3
, 4- di hydr o- 2H qui nol i ne- 1-carboxyl i@Facid i sopropyl

" ester (Exanple 3) 'ﬂw N, 22 ) i n net hanol (12
rnL). Heat the m xture atyfell ux f h under
ni trogen. Cool down to roo

D eF t hen renove
t he sol vent under reduced presure PLE’ 1sfy the residue
by chromat ogr aphy, el @fng-wi 1

0 R
di chl or onet hane/ ni et hanol @ pnia.2 M(20: 1) to
TINAD 699 . 1H NVR (MeOD,
= 6.1

afford the title conpound
300 MHz) d 0.82 (t, 3:75H;/J,\3H) 1.26 (d, J

Hz , 3H), 1.32 (d, J = 6.1 HY", @H), 1.40-1.80 (m
3H), 2.47 (m IH), 3.10 (m 2H) 4.35-4.60 (m 3H),
4.94-5.20 (m 2H), 7.05 ( bs, IH), 7.52 (d, J = 8.5

Pﬂé%are 'tﬂ'el)title7eo§1¥pcﬁlﬂd by esseﬁtlﬁlyﬂ)lloizvhﬂg, thd Fﬁﬁeﬂﬁ‘é deddribed SorG4e
ES+% 668 (MH). Synt hesi s, of
pr(slzemam) of4213(4s§59 i} étbl$tf1ﬂu@pmﬂwﬂhm5ﬂhi%ycle§meylém%w@é{

te%azn?-%-})ﬁammo]ei eﬁly? I6 trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester (Example 5) by replacing (bromomethyl)cyclopropane with 3-
bromo-1-propanol. MS (ES+): 683 (M+H).

Example 14
Synthesis of (2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-chloro-ethyl)-2H-tetrazol-5-
yl)]lamino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

isopropyl ester.

CF,

Q)
\ 41\

N CF,

CF3\©\/‘j\/
N

A

0"~ O
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5-yl)am no]-2-ethyl-6-trifluoronethyl -3, 4-di hydro-2Hq

ui nol i ne-I-carboxylic acid isopropyl ester. Add
WEoi0assiossn car bonate (56 ng, 0.41 mol) and  PCT/US2005/021789

(bromonet hyl ) cycl opropane (0.036 ni, 0.37 nmol) to a

sol ution of

(2R, 4S)-4-[(3,5-bistrifl uoroEFt hyl benzyl ) (I Htetrazol

- 5-yl)am no] - 2-ethyl -6-trifluoronethyl -

4- di hydr o- 2H qui nol i ne- arboxylic aC| sopr.o
Preggre th¢ titlgnprapoundshie §sSe0y lalfhé@?%mg dhepr Pse ffee thea for e
| f HULE Imethyl-2H-

pr%e Eﬁmxt u&é fogﬁog(grsrpr%grtgtﬁ{d?% ove};rlnl g ?Q Agdoaal%%grme Y
teamblétﬁ)ahua@]e:taﬂ@lﬁ&ﬁﬂaommﬂtyhé 4-d11§71¢d1$) 2Hi-rqyirtoﬁae—1-carboxylic

organi ¢ phase qQver an ous Na2SO4, nd renove .
acidh gL et AR a e prelaas doresnyme fYDRRo SR Rvits 1

f AR REY @Y. 6! g W th hexane/ et hyl

-brg%:ﬁg iatagg&?o pro}\?%e 72 ((45 of the title conpound.

M5 (ES+): 679 (M+H). Exan'pl e 6 Synthesis of

(2R, 4S)-4-[(3,5-bistrifl ugr orrefsmgl benzyl ) - (2- met hoxyca

rbonyl met hyl - 2Ht et r azol - noj _
Syn%he%&smfl(zléﬂs; Hfﬂ(ygf&ﬁﬁﬂhbfﬂoﬁﬂlﬂbéﬁh gQQz%Mbﬁﬂlethﬂi\ﬁ)-ZH-

1-'carboxylic acid i sopropyl ester. Add triethylanine
te(rmlmyl)]@mw}mmyl Gt waspmpthiyl-3 odibpdrat 281 ggmome-lesaé@xyhc

nazmﬁr ola sol ution of

A ROYEPYLSIT3, 5. bi stri f I uor omet hyl benzyl ) - (1 Ht et r azol
-5-yl)am no]-2-etliyl-
6-trifluoronethyl-3,4-di hydro-2H qui nol i ne- |
-carboxylic acid isoperyI ester (Exdnrple 1, step 10)
(200 ng, 0.32 mol ) § CGNQNItI‘H 1 nm) at room
tenperature. Stir the mur ¢ n t enper at ure
overni ght. Add 1 N hydr ochNoT d extract with
di chl or onet hane. Separate the dey the organic
phase over anhydrous ;

Prepare the title compound by essentially following the procedure described for the
preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-cyclopropylmethyl-2H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester (Example 5) by replacing (bromomethyl)cyclopropane with 2-
chloroacetamide and heating at 130 °C for 1 h. MS (ES+): 682 (M+H), 704 (M+ Na).

Example 16
Synthesis of (2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-dimethylcarbamoylmethyl)-
2H-tetrazol-5-yl)]amino }-2-ethyl-6-triftuoromethyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid isopropyl ester.
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sul fate, filter and renove the sol vent under reduced
pressure. Purify the residue by silica gel cartridge,
webkwbionyosv t h hexane/ et hyl acetate 20:1, to prpvi/tis2028@®@1789
ng (81% of the title conpound. 1H NWR (CDC 3, 300
MHz) d 0.78 (t, J 7.7 Hz, 3H), 1.28 (d, J = 6.5 Hz ,
3H), 1.32 (d, J : , 3F), 1.41-1.79 (m 4H),
2.35-2.43 (m IH, 3.77 (s, , 4.35- 4.44 (m 1H,
4.60 (m IH), 4.97-5.12 (m 2H), 5.%%:(3, 2H), 7.06 (
s, IH, 7.50 (d, J. =805 Hz, IH, 7/62 = 8.5 Hz,
IH), 7.80 (s, 3H). ESHY+\ 697 Exanmple 7
Synt hesis of (2R, 49)-4-
, 5-bi strifluoronethyl benzyW ¥y¢methyl -2H-tetra

zol - 5- COF 8
yl )am no] - 2-et hyl - 6-tTi ms hyI - 3, 4-di hydr o- 2H qui
nol i ne-1-carboxylic acid ester. Add 1N NaCH

solution (0.2 m) to
‘ (2R,4S)-4-[(3,5-bistrif|uor Kbenzyl)-(z

1
o i
T

nmet hoxycar bonyl net hyl - 2H-t ettazgl - 5-yl ) anmo] - 2- et hyl -
-trifluoronethyl -3, 4-di hydro-
2H- qui nol i ne-1 -carboxylic acid isop est er

Pr@}@tgﬁcm ditlg) cquagoung, bY0 coBBtiatio f?llqvﬁﬂﬂég% awegedpre ggsyribed for the
Stir.the xt

e GBS AT TR AR Y5 Sy

tet&@ﬁ-ﬁ%ﬂﬁrﬁlﬂﬂ 1-ath§1-6-trifladrotreeh yd B gladihgdipFHS guidiolifie- 1-carboxylic
anhydrous sodiumsulfate, filter and renove the '

aciibisperpy L etier (Petmele ) slieing GiaRevIeEIeyalomgPERoYjh NN

dn?ﬁgth’yﬂk‘ﬁl&rl;&iy%&é%ﬁ&'@f%’ﬁ1?2(8115155%631 :;’80’ MHz) dlosgs
6.1 Hz , 1.41-1.55 (m 2H), 165 1.76

(m 2H) 234243(m |H), 4.34.4.44 (M |H, 462
(m IH. 4.97-5.12 (m 2Hampd7(s " on 706 ( s,

Synflesis of P8R 49)-24 57 (B 5 BiktifidddmethyPBerz4)-d-cycRpenthnethyl-2-
3{11%@’5137. g%k(s? ‘Z]’.{I-I)_[.( I\/SI( Epé-): I%lgly(l\/k .)( ycRpentyfnethy
ethyl-6-trifluoromethyl-1,2,3 4-tetrahydro-quinolin-4-yl)-amino]-tetrazol-2-yl } -ethanol

HO-—\’
J\

O

Step 1. Preparation of (2R ,4S)-(3,5-Bis-trifluoromethyl-benzyl)-(2-ethyl-6-
trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-(2-methyl-2H-tetrazol-5-yl)-amine

ey
m

Z

IZ
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Exanpl e 8 Synt hesi s of
(2R, 4S)-4-[(3,5-bistrifluoronethyl benzyl)-(2-isopropyl

W0 2idenetovnzol - 5- PCT/US2005/021789
yl )am no] - 2-et hyl -6-trifl uoronet hyl -3, 4-di hydr o- 2H qui
nol i ne-1-carboxylic acid isopropyl ester.Prepare the
title conpound by essentiall X3 follow ng the procedure
descrlbed for the preparat|on of (2R 4S)-4- [(3

hi strifl uoronethyl ben | -2H | -
A@,@ URERACpicRqid (3 mL) and WY S ninsiza MR 286 5330 (R as)-4-

[(Saé—rb dsftl!lfi'@(frgfﬁ% Yﬂengl\l @f(}ExéifaQPlZﬁi/?H ] 'T?ﬁ%&l - & AR bfyl-3,4-

i sopropy este by replating

dilydoo-@phgainolimed- h—cﬂrbpxyipamui 1sopr0§x]aﬁ$pdr éEXampteeb step.10) (—100 mg,

0. i\%ﬁn\gp ?rsth%gn?xtuwéh_%t o0 gegn;tegaturf for 3 diysH;lgem%qq)the solvents under
re&uc%@ pilesg@rel(_b'ﬂdd?sliguratéd &gleéusﬁﬁ al(I@D363fDi dl&léﬁbn{efﬁané He arate the

sept upl et
layfems, dryhe of gﬂﬁc phztss ov¢r|-aphydr049m(agnesmm s@f@e,Hider pid 1 remove the

sofght e FeduseApr e e o oé 65’9‘%2?‘? g8t cpppgblid NS (B

5309Mpirg). ri f 1 uor omet hyl benzyl ) - (2-i sobutyl -2Htetrazol -5

yl )am no] - 2-ethyl -6-trifl uoronet hyl - 3, 4-di hydr o- 2H qui

S oA AN A5 RSP k GPlSae2

et frifiReorh&thy thE ,Sp- t%ﬁalliﬁirbiqmr@im—4 -yD)- (2H -tetrazol-5-yl)- amlne
(2R, 4S) - 4- [(3 -bistrifluoronethyl benzyl) (2- propyl -
-tetrazol -

yl')ani no] - 2 ethyl -6-triflporomet -3,4 di hydr o- 2H qui

nol i ne- | - carboxylic aci Q, | pr ster (Exanple 1)
by repl aci ng 1-propanol 1y % in Exarrpl e 1,
step 11. 1H NWR ( 3, 300 ) dO J=17.5

Hz, 3H), 0.89 (dd,

N

O

Add acetic acid (0.43 mL, 7.55 mmol) and cyclopentylcarboXaldehyde (613 mg, 6.25
mmol), to a room temperature solution of (2R,4S)-(3,5-bis-trifluoromethyl-benzyl)-(2-
ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-(2-methyl-2H-tetrazol-5-yl)-
amine (675 mg, 1.25 mmol). After stirring 30 minutes, add sodium
triacetoxyborohydride (1.32 g, 6.25 mmol) and stir at room temperature for two days.
Then add cyclopentylcarboxaldehyde (613 mg, 6.25 mmol), acetic acid (0.43 mL, 7.55
mmol) and sodium triacetoxyborohydride (1.32 g, 6.25 mmol) and stir at room
temperature for three days. Add saturated aqueous sodium bicarbonate and
dichloromethane, separate the layers and dry the organic phase over anhydrous Na2SO4,
filter and remove the solvents under vacuum. Chromatograph the residue over silica gel,
eluting with hexanes/ethyl acetate to afford the title compound, 155 mg (20%). MS
(ES+): 621 (M+H).
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, 3H), 1.32 (d, J =6.1 Hz
20-2.45 (m 2H), 4.23 (d,
H, 4.97-5.14 (m P&)/US200D621789
61 (d, J = 8.5 Hz, IH),
1 (M+H). Exanpl e 10

J=
, 3H), 1.40-1.80 (m 2H),

wWQ2006/012894Hz, IH), 4.40 (m
( bs, IH), 7.49 (m IH, 7.
7.79 (bs, 3H). M5 (ES+): 68
Synt hesi s of
(2R, 4S)-4-[(3, 5-bi strlfluoro%thyl benzyl ) - (2-butyl - 2H
tetrazol

St@%tﬂﬁ%aﬂﬁlomrqf%(ﬂﬁﬁﬁérﬂe{tﬁnw5é31&1@ﬂW8F@ﬂwa§QHYHoqlr ne- | -
b |
o R L PRy 2T FRB G151

tetfl@8L2lyDeekhfisl t he preparation of (2R, 4S)-4-
[(3,5-bistrifluoronethyl benzyl)-(2- 8'|:_opyl 2Htetrazol -
5-

yl ) anmo] - 2- et hyl - Lf I ugy
oline-1- carboxyllc aci |NSO
repl aci ng 1-propanol wth} ‘ @FExan'pI e 1, step
11. 1H NWR (CDd 3, SOq:M—|z d :75Hz
3H), 0.90 (t, J =7 2 190(m7H) 127(d,
= 6.1 Hz, 3H), 132(d 3H), 2.39 (m

H, 4.30-4.50 (m 3H), 4. m 2H), 7.06 (bs,
H, 7.49 (m IH), 7.61 (d, 5 Hz, IH, 7.80 (bs,
H. M5 (ES+): 681 (M+tH). Exanp 11 Synt hesis of

2R, 4S)-4-[(3,5-bistrifluoronet benzyl)-(2-tert-buty
| -2H-tetrazol - 5-

Add Bfﬁﬁﬁsﬁlél} Clsz@lil&ﬁ%/ (31gmg+Q- 23 BrehendyA brempetheRgid P 914 mpley 20
m.{ﬁBl) 5‘% %)l'uﬁ B??gi 11@ 803 glg'tﬁﬁ@(ﬁ%ﬁ)}é SERy 1)’Aﬂdcycloc}1)entylmethyl -2-

ano C oncentrate
etlsyid6-wiffuoraandthlyl( U2 .60 - teﬁalﬁytlrmnqoin))hné y1)-(2H-tetrazol-5-yl)-amine (83

(é)RjjﬁAzl)Sl)gmA{)}})E} dzmgt?%ﬁ t})rrngnluge Oo ?EHEIB Poeorr]nzy lrﬁpe{‘a{tgllr-et %(fd%zm
brbinb{ihiS QBT B0k AinBY U EHnEiRRkd RE0 °CRE BoXNbrs. Purify

aci'd | sopropyl eéster Exanple 1, step 10) (50 ng, 0.08
themasidue by ftash Ehnooratcerat ycela@mgjw(tb heganefethyl agetateniglprovide 40 mg

@55 ot 1Sitle compound. MS (ES+): 667 (M-+H).

6.9 Hz), 1.26 (d, J= 6.3 Hz
2H), 2.
|

4- di hydr o- 2H qui n
er (Exanple 1) by

J
!
!
3
(

Example 18
Synthesis of (2R-4S)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(2-dimethylamino-ethyl)-
2H-tetrazol-5-yl]-amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-

|l“/\—NN:N /@
@fNL

A

carboxylic acid isopropyl ester
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m xture at roomtenperature for 48 h. Purify the
residue by silica gel cartridge, eluting with
wheooane2es hyl acetate 15:1, to provide 31 ny (PGPASWNS/021789
the title conmpound. 1H NWR (CDO 3, 300 MHz) 6 0.79 (t,
J =7.3 H, 3H), 1.27 (d, J 6. 1 Hz , 3H, 1.32 (d, J
= 6.5 H , 3H, 1.46-1.77 (m6 1 65 (s, 9H)
2.36-2.44 (n1 IFD 4 36 4 46 ? 4 66 (n1 IFD
4.99-5.1
Pqepﬂue the @ %canpqpnd bg e§sqq£1ally f.q)llowyng@le-pr@@d(uiﬁ degq:q}bedl@g the

o itin SRR [ AR Y Bal T ol Rl

yhhihigbi- a-zadiyl 65tr1)ﬂu))]cmmtlnyi 3,4- ﬂimﬂtwRH&}mmolfdewecarhmmlacﬂ

e R e ot e SRS ot
Ekk &W,Qg;)ptfdrit_em@y@gyg% dasasibed for the preparation
of (2R’4S)-4-

[ (3,5-bistrifluoronethyl benzyl)-(2-cycl opropyl net hyl -
Ht etrazol -

5-yl ) ani no] - 2- et hyl - 6- t r i FF&RPU} hy! - 3, 4- di hydro- 2H g

nghtﬁ&lld 2R 4534b QB LB &- tﬁﬂh&ohﬁ:@@ﬂ%ﬁi IRBLex cﬁaﬁ&%ﬂ@lﬁZﬁ)‘tettazol—
re IaC|ng (bronDnEth 6%94 propane wth

SW&]oamp hareshyl-Gvgifiupgamet (duhmdyo Eklaqmn@lmsl -syrthoxidisiasid
R, 49) - 4-{

138%“’% ‘?S%etrrufl uor onet hyl benzyl ) - [ 2- ( 3- hydr oxy- pr opyl ) - 2
Ht etrazol - S-yd anminoJ-I-ethyl - CF,
-trifluoronethyl-S"-di hydro-| H qu [ ne-I - car boxylic
acid i sopropyl esteMC ep'&ﬂe t he | e conpound by
essentially follow ng t escri bed for the
preparation of (2R 4S)-4- ﬁLSN CF,

, 5-bi strifluoronethyl OE - fR-cycl opr opyl net hyl - 2Ht e
trazol -
N

A

0" O

Add acrylonitrile (0.031ml, 0.48 mmol) to a solution of (2R,4S)-4-[(3,5-
bistriﬂuoromethylbenzyl)—(1H—tetrazol—S—yl)amino]—2-ethyl-6—triﬂuofomethyl—3,4—
dihydro-ZH-quinoline-l—carboxylic acid isopropyl ester (Example 1, step 10) (200 mg,
0.32 mmol ) and triethylamine (0.045 mL, 0.32 mmol) in acetonitrile (0.5 mL). Stir the
mixture at room temperature under nitrogen overnight, then add more acrylonitrile
(0.031mL, 0.48 mmol), triethylamine (0.045 mL., 0.32 mmol) and acetonitrile (0.5 mL).
Stir the mixture for two days and add more acrylonitrile (0.062 mL, 0.96 mmol) and
triethylamine (0.090 mL, 0.64 mmol). Stir the mixture for one day, then evaporate the
solvent and purify the crude by chromatography, eluting with hexanes/ethyl acetate (7/3)
to afford the title compound (61 mg, 28%). MS (ES+): 678 (M+H). ‘
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5-yl)am no] -2-ethyl -6-trifluoronethyl-3

, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
w@gioen10Bxanpl e 5) by replacing PCT/US2005/021789

(bromonet hyl ) cycl opropane with 3- brono-1-propanol. M

(ESt): 683 (MtH). Exanple 14 Synthesis of (2R 4S)-4-{

(3,5-bistrifluoronethyl benzyk% [ 2- (2-chl oro-et hyI) 2H

tetrazol -5- yl)]am no}-2-ethyt-6-trifl uoronethyl -

, 4-di hydr o- 2H qui nol i ne- 1-carboxylic acid |sopropyl

ester.Prepare the title é%ﬁ%ﬁﬂﬁ by essentially

s%@{égggf@@%ﬁgzesegﬂ{iso-gfomi.ﬁ@.@e&aQsl-S-E»ﬂ-(@,fsem.rtaﬂﬁ&emethyi-

ben5ylb}bsﬁﬂd]f21-¢thyle@raifmdr&m;amhyl-3,4(cﬁhyairo42¢bqupyllimeelchﬂboiylﬁceacid

. traz

IS@WH’?&FFFHO] 2-ethyl -6-trifluoronethyl -3, 4-di hydro- 2Hq
ui noline-l-carboxylic acid isopropyl ester (Exanple 5)
by repl aci ng (bronbnethyl)cyclopropane with 1-
br onp- 2- chl or oet hane. MS (ES+): 688 MWH). Exanple 15

- Synthesis of (2R
{(3,5-bistrifl uoréﬁ‘t‘h/y}\b_q\ﬁ%
-2Htetrazol - 5-yl)]am no }-g=8t
, 4-di hydr o- 2H qui nol i ne- 1-car
ester. Prepare the titfe ~
foll owi ng the procedure de
of (2R, 4S)-4-[(3

, 5-bi strifluoronethyl benzyl) - (;prclopropylnethyl 2Ht e

trazol
5-yl)am no]-2-ethyl-6-trifl uoro@t\hyl -3, 4-di hydro-2Hq
ui noline-I|-carboxylic acid isopropyl ester (Exanple 5)
by replacing (brornonethyl)cycl opropane with 2-
chl or oacet am de and heating at 130 OC for 1 h. M
(ES+): 682 (MtH), 704 (M- Na).

Step 1. Preparation of (2R,4S)-4-((3,5-Bis-trifluoromethyl-benzyl)-{2-[3-(1,3-dioxo-1,3-

car banoyl net hyl )
yl -6=r i f | uor onet hyl - 3
bxylic %Esd i sopropyl

vd by essentially

bec for the preparat|on

dihydro-isoindol-2-yl)-propyl]-2H-tetrazol-5-yl } -amino)-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester

Wy
m

Prepare the title compound by essentially following the procedure described for the
preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1) by replacing 1-propanol with N-(2-hydroxypropyl)-
phtalimide in Example 1, step 11. MS (ES+): 812 (M+H).
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Exanpl e 16 Synthesis of (2R 4S)-4-{

(3,5-bistrifluoronethyl benzyl)-[2-(2-di net hyl car banoyl
WOoreaokpilo93 PCT/US2005/021789

2Htetrazol -5-yl)]am no}-2-ethyl-6-trifluoronethyl -3

, 4-di | i ydro-2H qui noline-1- carboxylic acid isopropyl

ester.Prepare the title comp@ynd by essentially

foI | owi ng the procedure described for the preparation

S‘PEI% hisparation of @RAPrt- [[fzr(éd?*%‘ﬂ%’fWPﬂé B tefragod eyl gibd%
trl'ﬂu%%rﬁ’é{h y18dnS¥15- 24 ho]-2- eth?ll -6-trifluorometh 3 4 dihydro- 2H—qu1nohne 1-

5-yl)

am no] 2-ethyl-6-tr quororrethy I hydro-2

cagbomyllicaeid 1&eprap3ki®s¢yt ic acid isopropyl est er (Exanpl e
5) by replacing (bronmonethyl)cycl opr ocﬂgme Wi th

N, Ndi et hyl chl or oacet am de. I\/IS (ESH):

Exanpl e 17 Synt hesj N\m/\(—h ) 2-

{5- [(3 5-Bis-trifl Goronme

hyl -

710 (MrH) .

| -cycl opent yl net

- ethyl - 6tr|fluororreth ,2,

CF
, 4- tetrahydro gui nol i ng ﬁ yI) an] no] -tetrdzol - 2-yl
} et hanol Step 1. Prepar%\ of
(2R 45)-(3,5-Bis-trifluoro hyl -genzyl ) - (2-et hyl - 6-

trifluoronethyl-1,2, 3,4-tetrah ro-quinolin-4-yl)-(2-m

et hyl -2Htetrazol -5-yl)-am ne rifluoroacetic acid

(3 niL) and concentrated sulfuric acid (0.2 rnL) to

(2R 4S)-4- [(3,5-bistrifluoronet benzyl ) - (

| Htetrazol -5-yl)am no] -2-ethyl-6-trifluoronethyl-3
Prefaredhdwidi Cor2pdundibyeksentally fodlobaxgy the praedoteidsapibedyt Example

4 BRistincinn R 4016 EBripabaraiet ena g B k- L priydro-

1351%81321%) HRARDHLBEMSES- AT SRR -¢ ?% %ﬁﬂﬁﬁr@&@@lgﬁg lAe(ST}H}?*dm -2H-

NaHCCb “and di chl or onet Hane. Se ara

e the | ayer

quihelirer ramboxyivasel isemppdresied muhs(ZRa@r)ds(i(ﬁﬁﬂ%sHtrﬁﬂmmeethyl-

fil
be[ngy

S AR BR3P S BB o2

' etﬁﬁ%-(rMh@romethyl 3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester. MS

(ES+): 682 (M-+H).

Example 21

Synthesis of (+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-

benzyl)-amino]-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic

acid isopropyl ester

CF,
H,N <
NN CF,
CF,
N
o)\o
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Step 2. Preparation of
(2R, 4S)-(3,5-Bis-trifluoronethyl-benzyl)-(l-cycl openty

WO p@bl0120p3 2- et hyl -6-trifluoronethyl- 1,2,3  PCT/US2005/021789

, 4-tetrahydro-quinolin-4-yl)-(2Htetrazol -5-yl)-am ne
Add acetic acid (0.43 rnL, 7.55 mmol) and
cycl opentyl car boxal dehyde (6%§ ng, 6.25 mmol), to a
room tenperature sol ution of
Stg{ Eﬁgzgargq?qrf @%%8%%1%u—0[ -cgcg)propy -me ¥h))l) &»2 trifluoromethyl-
ydro-qui nolin-4-yl)-(2-nethyl-2Htetrazol -5-y
phlef}mg{rrnﬁlﬁg]é (675 ng, 1.25 mmol). After stirring 30
m nutes, add sodiumtriacet oxyborghydride (1.32 g,
6. 25 rmol) and stir at roomtaNpre for two days.
Then add cycl opent yl c@ir;bg dékyede~{613 ny, 6.25
nmol ), acetic acid (0. 42\@7. 5 mol-) and sodi um
tri acet oxyborohydride (1. NG
roomtenperature for three days.

mol ) and stir at
d saturated aqueous
sodi um bi carbonat e and di chl oronet hane, separate the

Aqicbg: écvlgu@mqf Hfyifluprontagdiind insKades, 49 drmmahyadpy@luene (2.5 L),
to pfiSAsioh b Bgﬁaog%%fee&gﬁg 159 RELYH LR eapgﬁé (XPEY R room

0 ra over sSi | ca
teﬂfpéﬂatd'ﬂ@ Kﬁd& &Atﬁdg&nlatrﬁ@@hahe Then add o S@lutlbaeof ¢}tc[(1propane—

d, 155 09 ES 1 (M
cap:l:p n@ 6() mnq%l) in dry(tolue%le (2. g mL() slol_\l)zly §t1r the reaction

mé&ﬁﬁe 4350 %r éeﬁjéie&%% o@lér?n | {a\h& %%%t@? ba13e07 %0 T h LEY BREr the

uor onet
sulpé]sﬁ)n4 erthh yeﬁinkbrng lsolmd)Wnth hédxare)and rahryml]lder vacuo to afford 3.87 g

ol yl }-et I d ssium carbonate (31
(7%’05 gﬁ%‘*f ffgpo%‘g?‘ggéﬁ@%béﬁéﬁﬁ)w. 014 ni, 0. 20
to a solution of
(2R 4S) (3,5-bis-trifluoronethyl-benzyl)-(l-cycl Ofe taﬁ
Stepr@t PrgbardtioreothiH/-) Gist N-(2-Cyeloprepilyd-trifluoromethyl-1,2,3,4-tetrahydro-
4tet dro quinolin-4-yl)-(2Htetrazol - 5y|) a

qqﬁnﬁ@l(lg@aﬁ;ﬁana %34 mmol) in dinethylfornanide (0.3 nl)
roomtenperature. Add 2- O

NH
CF,

N

H

Add N-vinyl acetamide (512 mg, 6.02 mmol) and p-toluenesulfonic acid monohydrate
(12 mg, 0.06 mmol) to a suspension of (benzotriazol-1-yl-cyclopropyl-methyl)-(4-
trifluoromethyl-phenyl)-amine (2.0 g, 6.02 mmol) in dry toluene (19 mL) at room
temperature, under nitrogen atmosphere. Stir the reaction mixture at 70 °C for 2 h. Cool
the mixture to room temperature, transfer it to a separatory funnel, add ethyl acetate (20
mL) and 1IN NaOH (10 mL). Separate the layers, wash the organic phase with water (10
mL), brine ( 10 mL) and dry over anhydrous magnesium sulfate, filter and remove the
solvent under reduced pressure. Purify the residue by flash chromatography, eluting with
hexane/ethyl acetate, to provide 1.39 g (78%) of the title compound. MS (ES+): 299
(M+H).
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br onoet hanol (0.014 nL, 0.20 mmol) and stir the
m xture at 50 OC for two hours. Purify the residue by
w0 b@sih120b3 omat ogr aphy, el uting wth hexane/ et hpdT/US2005/021789
acetate, to provide 40 ng (45% of the title conpound.
M5 (ESt): 667 (M+H). Exanple 18 Synthesis of

(2R-4S) - 4-
{(3,5-Bi s- trifluororrethyl béﬁ9z"yl) [ 2- (2- di et hyl am no-
ethyl)- 2Htetrazol-5-yl]-amn

Styp 3. lhwa;zw@ afr(iH-) oisr anlamlgo hcsmlqp}amd -Cowiflereratthed.4-

D ) el.Prepare the title

d‘%@ﬁ%ggﬁ meesgg%rt%f”é ?‘{/)Jc?(g?é{)%r\??ﬂg&%'e procedur e
descri bed for the preparati o® of (2R 4S)-4-
[ (3,5-bistrifluoronethyl ben;illlzl-(z- propyl -2Htetrazol -
5- y*am nol - I -et hyl - H
-trifl uoronethyl - S*- diChy: ui nol i ne-1 -carboxylic
acid isopropyl ester (Exa 1)] by repl acing
1- propanol w th 2-dinethy < nol in Exanple 1,
?tzgpdé)l.dfl\/{s (ES+): 696 (M+H). /Qa e 19 Synt hesis of
(3,5-Bis-trifluoronethyl - pix;d) [ 2-(2-cyano-ethyl)-2H
-tetrazol -

Add iéb]}roﬁ | dh0groforelatty(R3 8-thL] 43.319meTet. OM iBtoducdheFdpWisd it a

qui nol T ne-I -carboxylic aci d isoprop ester Add
sohigioplof - cise N¢@- mlqmom@rwslﬂmn}etﬁgd 152.3 4rtghralpireyAuinolin-4-

2R, 4S
SIGETER CLop BBl 5 RuyeY 2o pevidips (h2 s 23 mmeldp iy
dithlbdmehdnei(32 1o anerdyihdd, mtrogen atmosphere and stir at room temperature
di hydr o- 2H qui nol i ne-1-carhoxyli_c a(F:ﬁngsopro }tler
ox(egsaahprédi §(dgng @fypa(az@éier}ﬁyer@ Expragh e aquegrylayer wit

llers 8 A% I
o EHRARE 08 600 b, R, GRS e,
reftiolvé dgaolvenenmleg hdducedpressacd Poofiethacesyduprtist flashehromatography,
eluting with hexane/ethyl acetate, to provide 1.47 g (82%) of the title compound. MS

(ES+): 385 (M+H).

Step 4. Preparation of (+/-) cis- 4-amino-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid isopropyl ester.

NH,

CF,

N

A

o "0

Add 5N HCI (58 mL) to a solution of (+/-) cis- 4-acetylamino-2-cyclopropyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester (1.22 g, 3.17
mmol) in ethanol (24 mL) at 50 °C. Heat the mixture at 100 °C for 12 h. Cool the mixture
to room temperature and add sodium carbonate till basic pH and extract with
dichloromethane. Separate the layers, dry the organic layers over anhydrous magnesium
sulfate, filter, and remove the solvent under reduced pressure. Purify the residue by SCX

cartridge to provide 814 mg (75%) of the title compound. MS (ES+): 343 (M+H).



(0.03InL, 0.48 mmol ), triethylamne (0.045 nL, 0.32
mmol ) and acetonitrile (0.5 niL). Stir the m xture for

wo dvedeaps3 and add nore acrylonitrile (0.062 nPCOUSH05/021789
mmol) and triethylamne (0.090 nL, 0.64 nmol). Stir
the m xture for one day, then evaporate the sol vent
and purify the crude by chrog&t ography, eluting with
hexanes/ et hyl acetate (7/3) afford the title

conpo und (61 ng 8% ME (ESt): 678 SMF Exanpl e 20
Stewy At Preraratiozy of (+/-) cis- 4-(3,5-Bis-trifluoromethy benzylamlnnPZ -cyclopropyl-

6- r?fﬁ(o?&)lef-t]ﬁﬁlu 4: dglghdﬁngﬁoglﬂf@% cgtjr?'b)t(ﬁf R4 soﬁo}ﬂrl] esteds O

orone
am no] - 2-ethyl -6-trifl uoronet hyl - LR di hydr o- 2H- qui nol
i ne-1-carboxylic acid isopropyl er Step 1.

Preparati on of

(2R 4S5)-4-((3,5-Bis-trifluor t :benzyl)-{2-[3-(I,3

- di oxo- 1, 3- HN CF

di hydr o-i soi ndol - 2- R <
- }-amno)-2-ethyl-6-trif

di hydr o- 2H qui nol i ne-1 - oY acid isopropyl ester

Prepare the title compound b ntially foll ow ng

t he procedure described foO't preparation of

3
-2H-tetrazol - 5-yl
-3, 4-

(2R,4S)-4-[(3, 5- bi striflugrlqrrethyl benzyl)-(2-propy|-
-tetrazol -5- yl)am no]-2-ethyl-6-trifluoronethyl -

AddrsdHiliy %&e%&'ygé&bﬁgdﬂd?ﬁhsi nfg28 BBRhbS 16 hﬁxﬂu%@@ sqanyJ

ester (Ex l acing 1-propanol wt
trlﬂu()lz)mvﬁtbﬂdvﬁmdf}hyd9 (O 19& ali ABdenhel) Eeatipiad (0. 1& myh., 287 mmol)

a8 dpatii 4 hoid T B iSRRI L s ARl arg- 25 puingline-1-

caﬂioi%rhb hEIHNoPIDYI ester (810 m% 2.37 mmol) in dichloroethane (8.4 mL). Stir the
enzyl)-amno]-2-elii 6-trifluoronethyl -3, 4-di hyd

mrX@lrz = kmﬂhfémpﬂ@mr@ aﬂ%‘xyur@&ena?@n@snhwpmgyghteédé paturated sodium
blg?ﬁg&’%&% cs:égggarté %e%g gigdj &Rgac%g ﬁéﬁegolﬁg pg{l/sle%&gg}olggﬁl\é%&gethane. Dry

thé Bigaﬂiﬁ)layﬂeri Gver 5nIBycﬁom§ mbgnestvanailfay, filrer) ayd yenj@re[tRe §dlyéht under
- di oxo-1, 3-di hydr oi soi ndol -
reduced pressure. Purify the residue by flash chromatography, eluting with hexane/ethyl

acetate, to provide 804 mg (60%) of the title compound. MS (ES+): 569 (M+H).

Step 6. Preparation of (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-cyano-amino]-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl

ester.

/éfa
NC\N CF3
CF3
X
0]

@)

A
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- 25

2-yl)-ethyl]-2Htetrazol - 5-yl
}-am no)-2-ethyl-6-trifluoronethyl -

WQ Ze0diokpely o- 2Hqui nol i ne- 1-carboxylic acid i soOpeDPy1005/021789
ester with
(2R 4S)-4-((3,5-Bis-trifluoronethyl benzyl)-{
2-[3-(l, 3-dioxo-1I, 3-di hydro-4¢0i ndol - 2-yl') - propyl | - 2H
tetrazol - 5- yl }-am no) 2-

AR SR i BT Bl Sl Fo Rt BBl biaa e 280
nu%lS F@'a%ol%iio%ﬂt(lﬂ)eﬁé@- 415 5ﬂls—infﬁio‘iomethrl-benzylamlno) 2-cyclopropyl-

Am no- et Ht etrazol 3,5-bis-trifl
—uﬁh@mﬁyylbbﬁ Zhyydro- 2H-qu1nohne—1 carboxyhc ac1d 1sopropy1 ester (804 mg,

L. {nﬁgl %g(%%{ écro )%-%(}Fq Stlg@ Eillliﬁtgugg F%IE(J)}(/) te erag{rg}/lgaile? n%t'fbgen

A atib§ihafeAd el Then add cyanogen bromide (301 mg, 2 82 mmol) and potassium

(Benzotri azol -1 -cycl opropyl -nmethyl )-(4-trifl uoromet
(] A% water and ethyl acetate.
t mbmmxerﬁgx(l)@ 1n3é1 mmed) andsbir Q¥eraightf Add water and ethyl acetat

el BRI AR 1R A TR, DI, b rganc
h(a§e Sver gnhykbouk agie}ivinsutiiate, filtbradeaefndle the)sobients Gmda:r vacuum.
nper at ur e, under ni trogen at nosphere. Then

Pusthy the g bE ;laqhocémwﬁg@ahmhamw@ %1%39@/?@91 aggtaty to afford
thgrﬂﬁ&% cdipdling, &4 {” b4en og BrSTEk+ 510l Nr4 it i T the

reactron m xt m t enpe ature over ni ght. Add
hexane (25 nL), stir for 1 h and filter the

S50 RBRRNELIG ) BoaHr d oS P Eope Byl L e r e
ylfdﬂ"m&@ @gclgﬁ E)%% }nﬂ&%&né&{?i'% 4- cﬁf&o&H—Eﬁlﬁ@l@rﬁ@IJe%oﬁfdm acid

cl opropy 6-trif | uor onet hyl -
isdpr@pyd edtet.et r ahydr oqui nol i n- 4-yl)-acet ani de. Add

N-vi nyl acetamnm de (512 ng, 6.02 ) and
p-t ol uenesul foni ¢ acid nonohydratey 2
N~
< =N ( Z
N
NJ\N CF,
CF;
X
o” O

Add sodium azide (150 mg, 2.30 mmol) and triethylamine hydrochloride (317 mg, 2.30
mmol) to a solution of (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-cyano-amino}]-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (455 mg, 0.77 mmol) in dry toluene (15.3 mL). Heat the mixture at 100 °C
overnight. Cool down the mixture to room temperature, add dichloromethane and 1 M
hydrochloric acid. Separate the layers and extract the aqueous layer with
dichloromethane. Wash the organic phase with brine, dry over anhydrous magnesium
sulfate, filter and remove the solvent under reduced pressure to provide 457 mg (93%).
MS (ES-): 635 M-H).-
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(12 ng, 0.06 Mol ) to a suspension of
(benzotriazol -1-yl-cycl opropyl - net hyl ) - (4-

wao eioblowosd et hyl - phenyl ) -amne (2.0 g, 6.02 mMmpCH/US2005/021789
dry toluene (19 nL) at room tenperature, under
ni trogen atnosphere. Stir the reaction m xture at 70
OC for 2 h. Cool the m xturesbo roomtenperature,
transfer it to a separatory funnel, add ethyl acetate

S48 bhadlth B 1 Sl AL RRABBI2 D15

dlhydiodsqlndnl@r yla,netrwms.etmgn@@u M amnge) RadyRlopkd ngﬂ%ttnﬂﬂeromethyl-
vet e solvent under reduced pressure. Purif
é’;ﬁ) mn@gw-bﬁ%rbﬁaéxlwgqcaiplhwowlmeng Wit h
hexane/ ethyl acetate, ¢o provide 1.39 g (78% of the
titl e conpound. (EF+): 299 (M+H). St &ps 3
Preparation of ( E -
4- Acet yl am no- 2- op\l -,\Fg\l‘tl\#i fl @

. di hydr o- 2H qui nol i ne- k- car bomcﬂi\%l aciNd 8opr opyl
ester. Add isopropyl chloroformye (23.3 hd, 23.3
mmol, 1.0 Min tol uene) &fsophse to a sol ution of
(+/-) cis- N (2-cycl opropyl ri f [l uor onet hyl -

1, 2, 3, 4-tetrahydro-qui nol i n-2<" yN K am de (1.39

mol, 4.66 mmol ) and pyridi ne (],)\ myY 23.3 mmol) in

dry di chl or omet hane (32 nmL) at Q)}\under nitrogen
er

et hyl - 3, 4-

at nosphere and stir at roomtenp ure overnight. Add
1IN HO and separate the Iayers tract the aqueous

Prefye EheVﬁtIerbo%;ﬁlh@ 'bg g%'éﬁ@aﬁ rfgrlﬁ Pf&@tﬂirg sdi@¥fh | 1 preparation

over anh y rous nagnesi Um ter reno
oft @R, ED+4rHB15- hlﬂtdékuor(mmblll@duem[s’bf(gtpr@ylm tdtmzcbllﬁﬁeyk)ﬁﬁmdll-e -ethyl-

G—P %]é{o!ric?nzéhlﬁg g%%géﬁ%h%nﬁgn%tsl&%b&ﬁ{%&? ggqer/@g}tflhe%tler (Example
1) %Qlfélglhléiﬁlg (AB4$ F51)3,5-BRRiflUMiSheth FbeRzyh)-(1PI- @RI ALI-ParRno]-2-
etlxy_l;ﬁ,ﬁr Wyoronestylohd-diyidra2Hrquinakine dresrbyr ylig adiddsdpyopyd ester with
(+/-) cis- 4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-yl)amino]-2-cyclopropyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester and 1-
propanol with N-(2-hydroxyethyl)-phtalimide in Example 1, step 11. MS (ES+): 810
(M+H).

Step 9. Preparation of (+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-y1]-(3,5-bis-
trifluoromethyl-benzyl)-amino]-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid isopropyl ester.

CF

3

H,N
—\_/k

CF

O)\O
N
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2H qui nol i ne- 1-carboxylic acid isopropyl ester. Add
5N HCO (58 nL) to a solution of (+/-) cis-

wad2@empban no- 2~cycl opr opyl - 6- PCT/US2005/021789
trifluoronethyl -3, 4-di hydro-2H qui noline-I -carboxylic
acid isopropyl ester (1.22 g, 3.17 mmol ) in ethanol
(24 nL) at 50 C. Heat the m,)%ture at 100 0C for 12 h.
Cool the m xture to roomtenperature and add sodi um
carbonate till basic pH and ext

Adgt 2% selvEen #h aleﬂs'éaaamse%vv@% Q. %??éw& )tg wolc%len of dahieis 4
(3, 6846 \6?6mgrpghém yB-799NG: LB S413t @hSdrof 1b$1h&51~2 ?I?chyl] 2H-

fem)ve er reduced pressure. Purif

tett@sl- Ghyé} 5032 eyl dgroei6-rflupremuetlel- BA-ditrygira- 2HOqu fline- 1-
cahog t(lf i °°g€)%f£$ér)(V§Pg§@6:m%éS il MEED 51 Th 383 ). Heat the

.mlétu(rg’ a1 ald dtfrlovi ARt DYbr RARZY! B NGuaYS UM Rbke the

rifluoromethyl-3,4-diliydro-2H quinoline-|-carboxyl
solventawider reslup@d:}pysasu& t4&dd ethetchndddN diel, separate the layers wash the

t et dri.d 753
orgini e P e Ao BOR B Gy By T g its et
squHi‘é! filtera®8 réBoACthe séﬂeﬁt?lﬁldﬂﬂ-led@ceaﬁ)rw@@ﬂe)to afferd thé ti}le compound

ci s-

52ma (7o R MY BEDPF 683 (MEHY.r i f | uor onet hyl - 3, 4- di hydr o- 2H
qui nol i ne-1 carboxylic acid isopropyl ester (810 ng,
2.37 mmol) in dichloroethane (8.4 nL). Stir the
m xture at room tenperat uteanpder ni trogen atnmosphere
over ni ght. Add saturated sodi um bi carbonate, separate

S B S AR AShip P AP U899, i tilapromertn
beABENaSind 25 plobal-6- tr1ﬁlmdrmet,hyBBl d-dikydve @ H-teineliher Emtarboxyhc acid
. under reduced pressure. Purify the residue by flash
ISIMPRYIEEHr aphy, el uting with hexane/ethyl acetate, to
provide 804 ng (60% of the title cospound. M5 (ES+):
569 (M+tH). Step 6. Preparation of /-3) Ci s-
4-[(3,5-Bis-trifluoronetlijkybenz yano- am noj - 2-
cycl opropyl - -tri szd}b/bmsNh)Q}
4- di hydr o- 2H qui nol i ne- 1Nc
CF 3

argoxyl i c G d i sopropyl

N

A

o” O

Prepare the title compound by essentially féllowing the procedure set forth in preparation
of (+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-y1]-(3,5-bis-trifluoromethyl-benzyl)-
amino]—2—cyclopropy1-6-triﬂuoromethyl;3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 21) by replacing cyclopropanecarbaldehyde with butyraldehyde
in Example 21, step 1. MS (ES+): 684 (M+H).
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ester. Add cyanogen brom de (603 ng, 5.64 mmol) and

pot assium tert-butoxyde (334 ng, 2.82 mmol) to a
w@odoenim of (+/-) cis- PCT/US2005/021789

4-(3,5-Bis-trifluoromethyl-benzyl am no) - 2-cycl opropyl -

6-trifluoronethyl -3, 4-di hydro- 2H qui nol i ne-1| - car boxyl i

c acid isopropyl ester (804 , 1.41 mmol) at room

tenperature. Stir the mixturé™at roomtenperature

under nitrogen atnosphere overnight. Then add cyanogen

brom de (301 ng, 2.82 mMukganapld 20t assi um

tert-butoxyde (167 ng, 1.41 mmol) and stir overnight.

| ey -

B P B R D S ety
beary pamingiamethylré+trifinbrpdretiysd-3fadihgdiotBH-suinbline 1 -darbaxglic acid
. and renove the solvents under vacuum Purify the
isQRE@PH G&€hy f 1 ash chromat ography, eluting with

hexanes/ et hyl acetate to afford the titled conpound

(458 ng, 55%. MS (ES+): 594 (MtH). Step 7.

Preparation of (+/-) cis- CFy

4-1(3,5-bistrifluo Qyret hyl benzyl ) &N+t et razol - 5-

yl ) am no] - 2- cycl opropyN: Gt TN f I uag onpt hyl - 3, 4- di hydr o-

2H qui nol i ne-1| - car boxylic ‘E¥I ester. Add
sodi um azi de (150 ng, 2.30 ) and pet hyl am ne

hydr ochl ori de (317 ngCF ) to a solution of

(+/-) cis-

4-1(3,5-Bis-trifluoronet hyt<benizy¥) - cyano- am noj - 2-
cyclopropyl-6-trif|uoronethyl;ﬁ

, 4- di hydr o- 2H qui nol i ne- 1-c@rb&xylic acid isopropyl
ester (455 ng, 0.77 mmol) in dry~toluene (15.3 nli).
Heat the m xture at 100 OC overni ght. Cool down the

St%k/;f Ll;%ﬁ%r%ﬁ?ﬂ Sy -2 CIPE]] [g%y-@?s-trﬁﬁgﬁ(ghfigtl%&gﬁt)gﬁﬁﬁeﬁk@l-iyl)-

oric acid. parate t ers and extract
arhine]-2aqueioyl-trffiperometh - 3 el yor@ 2B quamaineViasdrbotydic acid isopropyl

eE;%rrganic phase with brine, dry over anhydrous magnesi um

Prepare the title compound by essentially following the procedure set forth in the
preparation of (+/-) cis- 4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-yl)amino]-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (Example 21, step 7) by replacing cyclopropanecarbaldehyde with acetaldehyde in
Example 21, step 1. MS (ES-): 609 (M-H).
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sulfate, filter and renove the solvent under reduced
pressure to provide 457 ng (93%. Ms (ES-): 635 (MH).

WO 3Bioep1893 Preparation of (+/-)-cis PCT/US2005/021789
4-((3,5-Bis-trifluoronethyl-benzyl)-{2-[2-(l, 3-di oxo-|

Eji hydr o-i soi ndol - 2-yl ) - et hyl%7 2Htetrazol -5-yl }-am no)
-2 cycl opropyl -6-trifl uorone %yl
4- di hydr o- 2H qui nol i ne- I-carbox%

St PRI+ e PG HBOTHY bgHetgtgém Sah s

Le
g e DL L PR BI O huigofine
caroayliazdl isopydpyhestero] - 2- et hyl -
6-trifluoronetliyl-3,4-di hydro-2H th'BF_noI I ne-1|-carboxyl
ic acid isopr opyl ester (Exanple 1) /by repl aci ng
(2R 4S)-4-[(3,5 blstrlfluonorrethyl zyl)-(lHtetrazol

-5-yl)am no] - 2- 2

et hyl - 6- trlfluoronethyl 3, n*%H
boxylic acid |sopropﬁé ester
4-[(3,5-bistrif|uoro Fa

i no] - 2- cycl opr opyl -
trifluoronethyl-3, 4- dlhydr -2 quirnol i ne-1 -carboxylic
acid isopropyl ester and 1- § nol with

N- ( 2- hydr oxyet hyl ) -phtalimd Exanple 1, step 11

M5 (ES+): 810 (M+tH). Step 9. Pr ration of (+/-)-cis
4-[[2-(2-Am no-ethyl)-2Htetrazol -5-yl]-(3,5-bistriflu
or onet hyl -

benzyl ) -am noj - 2- cycl opr.Q 6-trifluorornethyl 4-di h
Proppre theéfla goamnonad by exssptin) Eyﬁo Hewing the Paspup et forth in preparation
4
ofglgﬂﬁ[%%Zt%r%@géqf%l 9@1 f%tr?ﬁ? yl;l <’(\§r’5 - {rﬁld@@(glﬁéthyl -benzyl)-
anfip3]- M&lﬂptdpyf-ﬁm@ﬂmemh&ﬂy} Bﬂnhhﬂro{?ﬂ—[lﬁm()lm@lﬁtaﬂ»o&ylllc; &id

1s§pq’lg$ﬂ1%ét)%r OI A lan%lg&//{gp QISpo%t[@igisfrg?ﬁo}écl)methylbenzyl)—
(1:¢eh -Obiﬁyaaﬁfnew ré%mg[% y116 tﬁﬁﬁ&@ffﬁéﬁl?f% qcchﬂydr@om qamume 1-

ester I n et hanol
catbmcytm mtldnmpanleest@ witial (-Ez’t)l ais- dvi€? ﬁf@mlﬂmomeﬂwhewl) (2H-
tetraz rinS ﬁg‘gmmo éthypg trlfluoromethypg 4-dihydro- 2H-qu1nol1ne—1 -carboxylic
acid isopropyl ester in Example 21, step 8.

MS (ES+): 654 (M+H).

ui nol i ne-1| -car
®ci s-
yN) - (I Htetrazol -5-yl)am

Example 24
Synthesis of (+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-
benzyl)-amino]-2-isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic

acid isopropyl ester.
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sol vent under reduced pressure. Add ether and 1 N HC
separate the layers, wash the organic phase with a
waad0a0s0esl sol uti on of NaHCO3, dry over anhydrBPCEUS2005/021789
magnesi um sul fate, filter and renove the sol vent under
reduced pressure to afford the title conpound 52 ny
(90% . Ms (ES+): 682 (M+H). géanple 22 Synt hesi s of
(+/-)-cis
4-[[2-(2- Am no- ethyl) 2Htetrazol - 5-
uor onet hyl benzyl ) - am no] - 2- propyl - 6='téri f | uor onet hyl - 3
, 4- di hydr o- ZFLqU|noI|ne- 1gcar box s, aci d i sopropyl
ester. Prepare theH i'Tk\/Qo oupd essential |y
followi ng the procedure sej paration of
(+/-)-cis 4-[[2-(2- An1eo ethyl -ZFLtetrézoI-S-yI]-(S
, 5-bi s-trifluoronethy RHZW
an1no] 2-cycl opropyl - 6- tr et hyl - 3
, 4-di hydr o- 2H qui nol i ne- [
ester (Exanple 21) by replac
cycl opr opanecar bal dehyde mﬁt yraldehyde i n Exanpl e
21, step 1.M5 (ES+): 684 (N%FD npl e 23 Synt hesi s of

Stp 1 Bieparbion R it 1605 Bl riEBSFomeyY bengy B GRigetrpol 53D
arHﬁBPEﬁEd%J\‘J)ﬁ@JEZMlﬂhorometh yl-3,4-dihydro-2H-quinoline-1-carboxylic acid
am no] met hyl - 6-t xi f |'uor omet |'i yI - 3, 4- di hydr o- 2 qui n
isgpropg-elstecar boxyl i ¢ acid i sopropyl ester. Step 1.
Preparation of (+/-) cis-
4-1(3,5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)
- am no] - 2-met hyl - 6-trifl uor onet hyCF3
,4-dihydro-ZFLquinoIine-l-carbox Lic acid isopropyl
ester. Prepare the titleNsgpou ) essentially

|L]-(3,5-bi s-trifl

follow ng the procedur eng\f 0 t he
CF,
- CF,
N
o)\o

Prepare the title compound by essentially following the procedure set forth in the
preparation of (+/-) cis- 4-[(3,5-bistrifluoromethylbenzyl)-(1H-tetrazol-5-yl)amino]-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (Example 21, step 7) by replacing cyclopropanecarbaldehyde with
isobutyraldehyde in Example 21, step 1. MS (ES-): 637 (M-H).

Step 2. Preparation of (+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-
trifluoromethyl-benzyl)-amino]-2-isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-

1-carboxylic acid isopropyl ester.
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preparation of (+/-) cis-
4-1(3,5-bistrifluoronethyl benzyl)-(lHtetrazol-5-yl)am
WO pwpbAoR209xycl opropyl --trifluoronethyl-S PCT/US2005/021789
, 4-di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
ester (Exanple 21, step 7) by replacing
cycl opr opanecar bal dehyde w t_b} acet al dehyde in Exanpl e
21, step 1.M5 (ES-): 609 (I\/H—IY.Step 2. Preparation of
(+/-)-cis .
4-[[ 2- (2- Ami no-ethyl ) -2Htetrazol - 5-§19 - (3, 5-bistriflu
oromnet hyl - benzyl )-am no] .
-2-netliyl-6-trifl N onet y 3
, 4- di hydr o- 2H qui nol i ne- 1N= oxyTTys@cid i sopropyl
ester Prepare the titI% conpoupd by esséntially
follow ng the pr ocedur®s i n preparation of
(+/-)-cis
~4-[[2-(2-Am no-ethyl)-2Ht
uor onet hyl - benzyl ) -
am no] - 2-cycl opropyl -6-trifl Qor;ir\gt hyl - 3, 4- di hydr o- 2H
qui nol i ne-1-carboxylic acid isq pyl ester (Exanple
21) by replacing (+/-) cis-
Piéphie bt Sdrhpdund ByRBRMFNIPfRMoWing the procedure set forth in preparation
(FH—tetrazoI- -yl)am’ngg-z-cyclo -6-trifluoronet

. propyl - 6-t
ofy [+/3-is ti 1y SEmp-qUHGIH- RS lat DG 1 &S A6TePTP e bpgAEyD-
+/-), . - . . 1 . .
o F-SaPronb b Oiometyla A dinydioy 211 gpinglipe quubonylic acid
isﬁpmbyl[qammo]l]cxaﬁnp%tny lby Gepladidd () @imtcllttl\(fi ,53>,is4fiﬂ1:1¢mﬂkﬁwﬂn:dnzyl)-
ui nol i ne-| -carboxylic acid isopro ester in Exa ,
(Batctgralry Dam@opBSyylope PIHTHCroRel -Gyt dumgine 1
DA PPN Y5 D P i ol by CE-
tetrazad+feylirahtier] ZA+isppropyl-6-trifluoromethyl-3 ,4-dihydro:2H— quinoline-1-
1 NoJ - 2-i.sopropyl -6-trifluor t hyl = 3, 4-di hydr o- u
chanthack sarmor e damee ol app s M distorty §ia
Preparation of (+/-) cis-

4-1(3,5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)
- Example 25 ‘

S am (?nsgn(éf_z(fl-ll —i—%ﬁ%‘gE@é::,5;—@fs%c%i%ﬂ%hr%%e%%-tb%xlzﬂ)’i [ﬁ(ﬁh}llqa/rg)r(}gi)rzolf)l-yﬂ&H-

tetrazol-5-yl]-amino }-2-methyl-6-trifluoromethyl-3 ,4-dihydro-2H—quinoline- 1-carboxylic

radol 6-yl]-(3,5-bis-trifl

acid isopropyl ester.

F
N=p
Ho "N n
F e N
F e
" F
9o

Prepare the title compound by essentially following the procedure set forth in preparation
(2R ,48)-2-{5-[(3,5-Bis-trifluoromethyl-benzyl)-(1-cyclopentylmethyl-2-ethyl-6-
trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-amino]-tetrazol-2-yl }-ethanol
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25

I sopropyl ester. Prepare the title conpound by

essentially followng the procedure set forth in the
w@e@paravi on of (+/-) cis- PCT/US2005/021789

4-[(3,5-bistrifluoi Onrethyl benzyl)-(lHtetrazol -5-yl)am

I noj - 2-

cycl opropyl -6-trifl uoronet hyl7 3, 4- di hydr o- 2H qui nol i ne

- l1-carboxylic acid isopropyl“ester (Exanple 21, step

i A U B b

oAy SUap 2o AR RS e o o

tetvaziRSt fly-hmine with (+/-) cis- 4-[(3,5-Bis- trlﬂuoromethyl benzyl)-(2H- tetrazol 5-

enzyl).-am n i SO I-34d
yl?amé@%n%yﬁk—érzlﬂgoreg}eaglgﬁ %1&13 iﬂ'ﬂ% ril- carboxy ic de
t tal :

SRR b D %ﬁ@?fg@?ﬁ%ﬁ%gf«gggrmfogend .
Example-17j sfep 3. MS (ES+): 669 (M-+H).

4-1[2-(2- Am no-ethyl )-2Htetrazol -5-yl]-(3,5-bis-trifl

uor onet hyl - benzyl ) am no] -1 -cycl opropyl -

-trifluoronmethyl-S , 4-di hgghfp lz,}jﬁqw nol i ne-

1-carboxylic acid |sopropyl ester (Exanple 21) b

Synalsisicif oy - Y-aip- 4){(@;55B1s trlﬂuoromethyl benzyl)-[2- (3-hydroxy—¥ropyl) 2H-

be

et Seit Aol LGP RERTRS RBREDRHINFa s baaH ety

cayﬁox%éaddl‘so@mpyl’.hkt&ui noI i ne- I car boxylic acid isopropyl
ester with (+/-) cis-
4-1(3,5-Bis-trifluoronmethyl-benzyl)-(2
5-yl)-am no] - 2-i gprepyh<@-tli e
- 2H qui nol i ne- 1 carboxyld c “ge
Exanpl e 21, step 8. M |(ES+):
Synt hesis of (+/-)-ci
4-{(3,5-Bis-trifluoronet
yl)-2Ht etrazol - 5-yl]-am nNg
}-2-methyl -6-trifl uoronet hylég\
, 4-di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
ester.

etrazol -

Iy - 3, 4-di hydro
yl ester in

‘ Exanpl e 25

' 3- hydr oxy- prop

Prepare the title compound by essentially following the procedure set forth in the
preparation of(2R,4S)-2-{5-[(3 ,S-Bis-triﬂuoromethyl—benzyl)-(l-cyélopentylmethyl—Z—
ethyl-6-trifluoromethyl-1,2,3 4-tetrahydro-quinolin-4-yl)-amino]-tetrazol-2-yl } -ethanol
(Example 17) by replacing (2R,4S)-(3,5-bis-trifluoromethyl-benzyl)-(1-
cyclopentylmethyl-2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-(2H-
tetrazol-5-yl)-amine with (4/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-
yl)-amino]-2-isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 24, step 1) and 2-bromoethanol with 3-bromopropanol in
Example 17, step 3. MS (ES+): 697 (M+H).
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Prepare the title conpound by essentially foll ow ng
the procedure set forth in preparation

W@ 2ReOB092- {5-[ (3, 5-Bis-trifluoronethyl - benzyl pe/UST98021789
o rentylnmethyl-2-ethyl-6- trifluoromethyl- 1,2,3
, 4-tetrahydro-quinolin-4-yl)-amno]-tetrazol -2-yl
}-ethanol (Exanpl e 17) by rep? ci ng
(2R 4S)-(3,5-bis-trifluoromne -benzyl) - (Il cycl opentyl
met hyl -
2-ethyl -6-trifl uoronei hy EXamplg 27_ t et r ahydr o- qui nol i n-

S A PR PSRRI P i Sty gopyh 21

tetyéz)olémlhmhtr&} mambt_;hly} 6—tt1ﬂu6ﬂonmﬂmhcét4qglﬂ1yano42w4qhyxd)ﬁme-z Hagboxylic
yj nol i ne-1-carboxylic acid isopropyl ester (Exanple

aCYISORIPBY ef¥el.and 2- br onpet hanol with 3- br onopr opanol in
Exanple 17, step 3. M5 (ES+): 669 (M+H). Exanple 26
Synt hesi s of
(+/-)-cis-4-{(3,5-Bis-trifNugromethyl -
dr oxy- propyl ) - ZH\&I%
5-yl]-am no}-2-i sopropyk-

F
b

néyl)-[Z-(S-hy
F
hyl - 3, 4-di hydro

- 2H qui nol i ne- | car boxyl ester.
Prepare the title conpouny InyoIIovvlng
the procedure set forth i He pigpat’at i on

of (2R, 4S)-2-{5-[(3,5-Bis-trifl goronethyl-benzyl)-(I-

cl opent yl et hyl - 0

ethyl -6-trifluoronethyl-1,2, 3, 4-{etrahydro-quinolin-4-

yl)-am no] -tetrazol -2-yl }-etha (Exanple 17) by

repl aci ng (2R, 4S)-(3,5-bis-trifluoronethyl-benzyl)-(1-

cycl opentyl netliyl-2-ethyl-6-trifluoronmethyl-1,2,3, 4-t
Prepara ktyeditie qpaipoohd by 4ssghiial(y2fdlletvirezthe prasegury desuribed fartthe

prgg Z[Zrﬁtéong‘l’fgf@ 4 Gor bisifhiorenpthbsyzyp A regp vl hetegzol-5-
ylYdnlingf1d a1 6-tiRQBORRMy 64 aﬂlfyhﬂaozmiaidayﬂle 3. Artdielada2

quinol i | - car boxy I|c acid iso ester

sautapslapr (ramplod) by SbSHHBER AN A OF bsioRopraapahbbiayD-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester with (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (Example 23, step 1) and 1-propanol with 3-methoxy-propan-1-ol in Example 1,
step 11. MS (ES+): 683 (M+H).

Exahlple 28
Synthesis of (+/-)-cis- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-methyl-piperidin-4-yl)-
2H-tetrazol-5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid isopropyl ester.
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15

Exanple 17, step 3. M5 (ES+): 697 (MtH). Exanpl e 27
Synthesis of (+/-)-cis-

W@ 2406812998i s-tri fl uoronet hyl - benzyl) - [ 2- ( 3- met PORYS0DR1789
yl)-2Ht etrazol - 5-yl]-am no
}-2-nmethyl-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1- caghoxyl i c acid i sopropyl
ester. Prepare the title conpound by essentially

followi ng the procedure described for the preparation

of

N=pN
(2R 4S)-4-[(3, 5-m@u¢¢ro thyl b
-tetrazol - 5- E ‘N)SN

yl ) ani noJ - 2- et hyl - 6-t rifFuor onkt hy374- di hydr o- 2H qui
nol i ne-1 - carboxylic i
by repl aci ng E
(2R 4S)-4-[(3,5-bistrifluoro hyMbenzyl ) - (I Ht etrazol -
5-yl)am no]-2-ethy|-6-trif|ugimsthyl-BA-di hydr o- 2H q
ui noline-l-carboxylic acid i sopfopyl ester with (+/-)
cis-

4-1(3,5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)

Prgpat e title Rommaune by essepialhoiolewing e pragedradescried farrie

prépdiich] SIS L f e Sl BB LB Bichrdpol--
ylxdng]-2-ethyl-sttefiudibmeyl-GESdihydiw83H {qhirtd) ine-Exartpixgli 8cid

. Synthesis of (+/-)-cis- . o

18?&{)? ,est'-eeﬁﬁxawgpff |1318y 'esq?émg Rt CPobiprifleramathylpeneyD-(1H-
SRR oy Garagrometit peudie Ui bt
acjdisdproplraste? Medp(iird Lisné- B, 5-Bas-trdkpramethyli bnz glo62 Iditsttazol - 5-y1)-

ester. Pr e.the title compoun .essentfially. ..
askgp oo ettty S SBRSeR RO el -BbptHisigsopropyl
esRr (Eﬁﬁnﬂﬁ)%ﬁs{eba) and 1-propanol with 1-methy1—pigeridin¥4-ol in Example 1,

, 5-bi strifl uoronet hyl benzyl)-(2-propyl-2Htetrazol -5-
step JRAVIBAES R @08 yM+8D1t ri f | uor onet hyl - 3, 4- di hydr o- 2H qui

nol i ne- 1-carboxylic acid isopropyl ester (Exanple 1)

by repl aci ng

(2R, 4S5)-4-[(3, 5-bistrifl upkmanplet2l benzyl)- (1 Hetrazol -

Synthesis of (+/-)-cis- 4-[[2-(2-Aziridin-1-yl-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-

E(2-propyl-2H

trifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid isopropyl ester.
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5-yl)am no]
-2-ethyl-6-trifluoronethyl -3, 4-di hydro- 2H qui nol i ne- 1-
W@ 20060120b3 ¢ aci d i sopropyl ester with (+/-) ciBET/US2005/021789
4-1(3,5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)
- amnoj:
2-nmet hyl -6-trifluoronethyl - '8f"d' hydr o- 2H qui nol i ne- 1 -
car boxyl ic acid isopropyl ester (Exanple 23, step 1)

Ll e T RS 8 A
pr@fwir%ﬁ'én of %1§ ZLS) 4- rl%(3 ,5-bi strlﬂui'(])rcl)rslethﬂbenzyl)a(ZZ ]Frogyl %I]I-tetrazol- -

tetr
leMmoI—lderyrb-ﬁarllﬁlyabromethyl -3,4- dlhydro 2H-quinoline-1-carboxylic acid

isOTOATIeNT PEE R oy alacias (AR 45k Tan PisitRisrorpr by Rr&yD-(1H-

telrB135§1) aﬁnﬁejm%mabmﬂﬁé&%&m@ Ndﬂ@ﬁf@mf&iﬂuﬂdﬂﬁe 1-carboxylic

procedure described for the preparafion of
ao(l(?i?pp@pyhesfe(rszvuh (+/-) cis- 4-[(3,5-Bis-trifluoromethyl- benzyl) (2H-tetrazol 5-y)-

BN Ey T L IR SE LR A—

esE)B?'(Eﬁ@frlbleCﬁJ kepyl)iafid aGir8pdnSPRER aydmﬁcﬁhqtyl(&mﬁphﬂmample 1,
re acl n

y
st(slzﬂzld\sﬁ (ESH $88.(MHdDr i f| uor onet hyl benzyl ) - (I Ht et razol -
5-yl)am no] -2-ethyl-6-trifluoronethyl -3, 4-di hydro-2H q
ui noline-l-carboxylic acid isopropyl ester with (+/-)
cis- Example 30

4-1(3,5-Bis-trifluoraonethyl- benzyl) (2H-tetrazgl -5-yl)
Synthesis of (+/-)-cis- 4-{(3,5-Bis-trifluoromethyl-bénzyl)-[2-(2-pyrrolidin-1-yl-ethyl)-

2T BOPL2ATER ) by SR o - Sty i gHh 0

casbexylit hcidrisbptepylepanol wi th 2-aziridin-1-yl-ethanol in
Exanple 1, step 11. M5 (ES+): 680 (M+H). Exanple 30
Synt hesis of (+/-)-cis-
4-{(3,5-Bis-triflugro thyI benzyl)-[
-yl-ethyl)- 2Htetr l\' -amn
}-2-nmethyl-6-trifl uororret: ym
, 4- di hydr o- 2H qui nol i n%-

-(2-pyrrolidin-|
F

Prepare the title compound by essentially following the procedure described for the.
preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid
isopropyl ester (Example 1) by replacing (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic
acid isopropyl ester with (+/-) cis- 4—[(3,S-Bis—triﬂuorofnethyl-benzyl)-(2H—tetrazol-5-y1)—
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (Example 23, step 1) and 1-propanol with 2-pyrrolidin-1-yl-ethanol in Example 1,
step 11. MS (ES+): 708 (M+H).
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carboxylic acid isopropyl ester. Prepare the title

conpound by essentially follow ng the procedure
waemenidoesl for the. preparation of (2R 4S)-4-[¥GI/US2005/021789

, 5-bi strifluoronethyl benzyl)-(2-propyl -2Htetrazol - 5-

yl)am no]-2-ethyl-6-trifl uororret hyl - 3

, 4- di hydr o- 2H qui nol i ne- ﬁﬁboxyl ic acid isopropyl
est er (Exanmpl e 1) by repl aC|
(2R 4S)-4-[(3,5-bistrifl uoromsth benzyl) (I Htetrazol -
5-yl)anino] -2-ethyl-6-trk ’F?‘EB‘eﬁet hyl - .

Syélﬁltlegisldf?(?]ﬁ,@f)ﬁi{?y,g-:ﬁgé-'tﬁ‘ﬁuoram%glpgéﬁw)C{2§‘f—'n‘ijethy$l%frfbmﬂn-3R-yl)-
2H-tdt{a20155-8l Jsanino f-Runethyie6-tyfludremethly)-3 4 2Hh ydro 28k qhinblind- ] -

caghali acid ioprRAY] gsterqnd (@S Birét S P-Bis Auiinargmetbheraybig-(1-
mlaﬂh?ﬁp}er&ﬁ'hpgRy}}l) SHaE s ol SOH]- %ﬁﬂo}eﬁﬁl%{h {- E&ﬁﬂﬁ&%n%%yl 3,4-
1) 1-propanol w t'h” 2-pyrroli d| n-1 -yl - et hanol

dlhydrEZ&hplhleoline Sicerpostlic Ml {sBHepyl R68. (M+-H) . Exanpl e 31
Synthesis of (2
,45)-4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(l-nmethyl-
pyrrolidin-3/?-yl)- 2Htetrazol -5-yl] fam no
}-2-methyl-6-triflu ro ttW—IN-3

, 4- di hydr o- 2H qui nolY Nl - a F(C ;aC| d isopropyl
ester and

(25, 4i7?)- 4{(358|s|._t hy benzyl) [2-(1 et
iyl -

pyrrolidin-3i?-yl)-2Htet IF] am no} - 2- met hyl -

-trifluoronethyl -3, 4- AT

di hydr o- 2H qui nol i ne- | - car b&&kylgc aci d i sopropyl
ester. Prepare the title con‘p%s as a mxture by
essentially foIIovvi ng the procedure described for the

tion : : .
D Ht Prounds e mrts P satenyRbL Felpiog B prasggiuegiporved
for t}ﬁtﬁr@@a@dtroﬁ-of (2R ,45)-4-[(3,5-bistrifluoromethylbenzyl)-(2 éaropyl -2H-tetrazol-5-
1& am nthdZ et hyl -6-trifluoronethyl -3, 4-di hydr o- 2H-qU|
y

inpk2 hﬁﬂ@ﬂymoale&wlé4 dibpriopyil-aeioline-( sSaghasylc agid
sOpb 082500 el by ealiing GRARHIES Py piares b -Aok

tetvazoll )Sayf)amile]ZZ—eﬁiyyB-tﬁﬂtwnofﬂetlgﬂﬁ[mﬂllhytﬂroé’ZH quinoline-1-carboxylic
ac1d4 1sgpl)rrc]>pyl ecs)te% l\;vl-lt%u(l-l-?-s) lc{sni (3, 5- % trl(%fl(loromethyl -benzyl)-(2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl
ester (Example 23, step 1) and 1-propanol with 1-methyl-pyrrolidin-3R-ol in Example 1,

step 11. MS (ES+): 694 (M+H).

Example 32
Synthesis of (2R,45)-4-{ (3,S-Bis-triﬂuororhethyl-benzyl)—[2—(1-methyl—pyrrolidin~3S-y1)-
2H-tetrazol-5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid isopropyl ester and (25,4R)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-
methyl-pyrrolidin-3S-y1)-2H-tetrazol-5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester.
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acid isopropyl ester with (+/-) cis-
4-1(3,5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)
WO 2006/012093 PCT/US2005/021789
am no] - 2-met hyl - 6-tri fl uoronethyl - 3, 4-di hydr o- 2H qui no
line-1-carboxylic acid isopropyl ester (Exanple 23,
step 1) and 1-propanol wth I3met hyl - pyrrol i di n- 3i ?- ol
in Exanple 1, step 11. M5 (E§ 694 (M+H). Exanpl e 32
Synt hesis of (2
,45)-4-{(3,5-Bis-tri orq\qtq\}hyl benzy) [2-(]-nethyl -
pyrrolidin-35-yl)-—N_ N ﬂ%t F
2H-tetrazol -5-yl]-am ng -2

4- di hydr o- 2H qui nol i ne- 'éarbo lic
ester and F
(25r,4i?)-4-{(3,5-Bis-tri r ouet
hyl - N
pyrrolidi n-35'-yI)-ZHtetramleS-yl]-am' no} - 2-met hyl - 6
-trifluoronethyl-3,4- dihydro- qui nol i ne-|
-carboxylic acid isopropyl ester~Prepare the title

corrpounds as a mxture by essentially follow ng the

PROBE T e RESFRRIT S § PhrdityRESRTRAL FIDwiths e prassdpregescribed

for tiRd prag@htidrof (2R,45)-4-[(3,5- b1str1ﬂuoromethylbenzy1) (2-propyl-2H-tetrazol-5-
1s/mnali‘mno -2-ethyl-6-trifluoroneth 4-di h dpop2H-qU|
y

ipgl2-e y&—értﬁﬂuylromeﬂaséﬁdﬁl diygro +quwh@¢-1(®ﬂamwhé agid
sgieb P25 Blmateyy by enlicing GRAS Gy pPraas gD -(1B-
te&azdl)Sayn)mh@IQZetHw% tﬁﬂhﬁﬁo&ﬂdﬂqﬂ%ﬂmyﬂr@ﬂ%ﬂﬁﬂwmw Girbaxylic

ui nol i ne-| -carhoxylic acid |soPro pyl ester wt 1gI/-)
acaq sopropyl ester with (+/-) cis- 4-[(3,5-Bis-triflucromethyl-benzyl)-(2H-tetrazol-5-yl)-

arrAunH 3. Iﬁetﬁ’&lsfi Erfﬂlfolr&ﬁétﬁgpﬁ Hydlh}tlﬁgéﬁ leﬁgﬁ'lli ?E&‘Bé%hé&cﬂ )sopropyl
esa&n(EﬂilmBlerﬁa, bgep -16-ahd il fpropamohwith Y bm&thg-plyrol o33 quExample 1,

stgp 5 S BRAT Aol with | vt hyl pyt rorifin-a

Sr-ol in Exanple 1, step 11. Ms (ES+): 694 (MH).
Exanpl e 33 Synthesis of (+/-)-cis-
4-1(3,5-Bis-trifluoronet hiikamople3d ) - (2 pi peridin-4-yl -

Syn'?hesm ot‘%+%-c1s- 4—[(3‘,5-B1s-trlﬂuoromethyl-benzyl)—(2—p1per1d1n—4-yl—2H—tetrazol-
5-yl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

isopropyl ester.
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5-yl)-am no]-2-nethyl -6-trifluoronethyl -3, 4-di hydr o- 2H

-qui noline-1-carboxylic acid isopropyl ester.Step 1.
woe@parzavi on of PCT/US2005/021789

(+/-)-cis-4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(I-te

rt but oxycarbonyl - piperidin-4-yl)-2Htetrazol -5-yl]

-am no}-2-nethyl -6-trifluoroggthyl -3, 4-

di hydr o- 2H qui nol i ne-1 - car boxyl ic acid isopr opyI est er

Prepare the title conpound essentially fol

Stepd- %PB@@H‘EFF@ &3t a3 &ls r}ﬂél%?l@ﬁhﬂa‘?qnéﬂ) &% A4 -
oo B g oo
dihidrdi2HduinoRie- tHehrbok ylieacid (saplkmpy}/ésmr aci d i sopropyl

ester (Exanple 1) by replacing

(2R, 4S)-4-[(3,5-bistrifl uoromet hyl ben';yl )-(l H etrazol -

5-yl ) am no] - 2- et hyboc6y Iworret hyl 43, 4- di hydr o- 2H ¢
ui nol i ne-1-carboxylic ng\pro Fer with (+-)
Ci s- Fp N

~4-[(3,5-Bis-trifluorongt I?: (2Htetrazol -5-yl)

F
ami no] - 2- met hyl - 6-tri | uor oWet Ny 3, 4- di hydr o- 2H qui no
i ne-1-carboxylic acid i sopraqcf;h ester (Exanple 23,
step 1) and 1-propanol wth 4 dr oxy- pi peri di ne- |
-carboxylic acid tert-butyl er in Exanple 1, step
Prkfare Wi titlESsgmpotifd bl IVHddnbait}) follﬁtmi'pg the pRicefhae aesavibed for the

orbepearlon of (b STHT0- Bisk oot g RIS ASaY o RS-
yl)a%uﬂ&{;@-léﬁl Gttflﬂﬁbﬂéﬁ[e@lﬁ@BWHm%dro 2H-quinoline-1-carboxylic a01d
qui nol i ne- i- carboxyllc aci d i sopro

isembpyl. eA@d(Exampl@db by cetl dadng GRS 5(3rﬁ_ly18trxﬂuar<m¢'ﬁylb@irzyl) (1H-

B S b TSR e

acidY IsbpdpyI@ter Avitletny kis64-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-y1)-
tri fFuororreth | -3, 4-di hédro 2H UI nol i ne-| -carboxylic

afa@p]i211§@b}’1cﬁ3§rlﬂlt%@f§¢thyll é-dilydroy; tbqlrm@lllr)e }-garboxylic acid isopropyl

L TRSPABIPELARR %4 P o A et 9B s

teRUbutfl\esten e Eeanpled , wieph 1aMSQKE S 694 (M}H:I bEb).lt ion with
MeOH

Step 2. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-piperidin-4-yl-2H-
tetrazol-5-yl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic

acid isopropy! ester.
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with 2 Mammonia afforded the title conpound (121 ny,
87% . M5 (ES+): 694 (MtH). Exanple 34 Synthesis of

W@ 2006012003 - PCT/US2005/021789
4-[(2-Azetidin-3-yl-2Htetrazol -5-yl)-(3,5-bis-trifluo
romet hyl benzyl ) -
am no] - 2-net hyl - 6-trifl uoronmgkhyl - 3, 4-di hydr o- 2H- qui no
| ine-1-carboxylic aci d [ sopr opyl ester Step 1.

Aﬂé fg{O?&C%@ﬁ %ﬁgl&? 9|mla)zteta. SQIUOB O (/)58 k(P a i llyprpmethyl-

U i o
trlﬂuomrmm]xxﬂii 4-dédgiddo- QHerpmmimb Eearbmxyﬁcapmlrmoprhpyltemtt €56 mg,

0. g@ 5&9&8 gb(?%%lgﬁftﬁ lébﬁrrgﬁl bﬁ\rlmg)% 1tx|tquere { %%%dtlérrnperature for1h.
‘E&a%Bra@eSﬁle“Voﬂaﬁﬁes%n@ paibify fle Yok ARyt h BENZ¥drrided- BLARY WiBieOH

-tetrazol - 5-
wigh )Zé\mamqloma efifondied ehettitiefdonpoond ( ¥dlimg, 379 MEIES-+2H6HUM-+H).
nol ine-1-carboxylic acid isopropyl ester (Exanple 1)
by repl aci ng
(2R 4S) 4-[ (3, 5- bi strifl upxsiiplens benzyl) (I Htetrazol -
an1no£ 2-ethyl -6-trifl uoronethyl -3, 4-di hydro-2Hq
S DRSS O ke BB v ey Yo48 Srbimalinoganeiyl-

o g e s PP Bk Sy S plehgs dr g acid
isopropyl ester
am no] - 2-net hyl -6-trifl uoronethyl -3, 4-di hydr o- 2H qui no
line-1-carboxylic acid isopropyl ester (Exanple 23,
step 1) and 1-propanol with |-benzhydgyl -azetidin-3-0
in Exanple 1, stemgig;WyEF ES+): 850 FQS). Step 2.

Preparati on of FNT
(+/-)-cis-4-[(2-Azetidfn-3-yk§-2H azol -5-yl)-(3,5-b
istrifluorome F”igjlg;;IgE;J*i .

yl - benzyl ) - ani noJ - 2- net Lt | |or ohet hyl - 3, 4- di hyd
ro- 2H qui nol i ne- | car boxyl i CACI d i sopropyl ester. Stir
m xture of (+/-)-cis-

[[2-(I-Benzhydryl - azetldln/BkMI) 2H-tetrazol -5-yl]-(
, 5-bi strifluoronethyl -

a
4-
3

Step 1. Preparation of (+/-)-cis- 4-[[2-(1-Benzhydryl-azetidin-3-yl)-2H-tetrazol-5-yl]-
(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-

quinoline-1-carboxylic acid isopropyl ester.
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benzyl)-am no] - 2-met hyl -6-trifl uoronet hyl - 3, 4-di hydr o-
2H qui nol i ne-| carboxylic acid isopropyl ester (40 ny,

wO2@®48120001 ) and Pd/ C 10% (5 ng) in methanol (PAT/DE10P5/021789

under hydrogen atnosphere for 2 h. Filter the solid,
wash with dichl oromethane. Evaporate the solvent and
purify the residue with a si I86ca cartridge (elution
wi t h di chl or net hane/ met hanol "W th 2 Mamonia to
ff h I d (2 89 M5 (ES+).: 684
J(epﬁa r%%l)?e %1 egﬁfﬁt I pt @%&%’%géjq%égy go?]@pvn%&ﬁgei% cedure (Eescrlbed for the
pI%PLI(&&OIIISOiBl(fR 183511605 B0k fydroRERF Wehz I R Wb 91-2 8 B o 5-

2Ht et
yBamin))} gmm}@aﬂuerméthﬁ-i 4-|dtHydm—@HBqdngdhrﬁ- Yeaibomydicac?H
| - [ id t d
ST S I T R
tetrh sl - ﬁ)arﬂllnb] B ale-@aRbbromehyl- ﬂ[‘dfhﬁrhro 2H nohne—l -carboxylic
-2-nmethyl -6-.trifl uoromet hyl -3,4-di hydr o- 2H qui nol i ne-
acid isopropyksstérovide(+d-)icko ﬁr[@ﬁBlemférormﬁetépl llenzyl) (2H-tetrazol-5-y1)-
P t
arhipol g By Game - drdibydngr2HL- avinoljas L-sapbpsylicasiy isopropy!

ester(Ekafn ?16523 , step 1) and 1-propanol with 1-benzhydryl-azetidin-3-ol in Example
bi s-trifluoronethyl-benzyl)-amno]-2-nmethyl-6-triiluor

Loten Tl M (BS+: ﬁ?QiEM*ighw nol i ne- 1-carboxylic acid
i sopropyl ester and (25r,4
)-4-[[2-(!-Benzyl -pyrrolidin-3/?-

Steb - Efd]pmatm@bﬂws =314} [ (B ARethiis 3tyli2fH-tepraasres-piyl(3 Bamzy | )
-am no

hyl
trifiorqragsh i rkensyl-aminel - Aipthybo arflBeromsth e, 4-dihydrondhbyuineline-1-
r; Prepare the title conpounds as a
C?hﬁg)%lfée lgﬁxé%}ﬁt%lgtgfl y follow ng the procedure
descri bed for the preparation of
(2R 4S)-4-[(3,5-bistrifluoronetliyl b?nzyl) (2- propyl -

Htetrazol - 5- yl)azﬁl gr\thyl 6-triy | uoronethyl -3
, 4-di hydro- 2H qui n ﬁe car box i d isopropyl

ester (Exanple 1) by repl |
(2R,4S)-4-[(3,5-bistr% nzyl)- (1 H etrazol -
F
F
j\ F
© 0

N

Stir a mixture of (+/-)-cis- 4-[[2-(1-Benzhydryl-azetidin-3 -yl)-2H—tetraiol-5-yl]—(3,5~bis-
trifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid isopropyl ester (40 mg, 0.048 mmol) and Pd/C 10% (5 mg) in methanol
(1 mL) under hydrogen atmosphere for 2 h. Filter the solid, wash with dichloromethane.
Evaporate the solvent and purify the residue with a silica cartridge (elution with
dichlormethane/methanol with 2 M ammonia to afford the title compound (25 mg, 78%).
MS (ES+): 684 (M+18).

Example 35
Synthesis of (2R,4S5)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3R-yl-2H-
tetrazol-5-yl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
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5-yl)am no] -2-ethyl -6-trifluoronethyl-3

, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
w@saen12awi h (+/-) cis- PCT/US2005/021789

4-[(3,5-Bis-trifluoronetliyl-benzyl)-(2Htetrazol -5-yl

am no] - 2- et hyl - 6-trifl uoronghhyl - 3, 4- di hydr o- 2H qui no

I ine-1-carboxylic acid isopropyl ester (Exanple 23,

step 1 nd 1-pr ol . I -henzyl - .
o1 FPaidoal Fosioal PO AR ettt Bis B dpetiyl-bopeyy spyrrolidig 3R-y1-
ZHM*ﬂfﬂzol § ardinol26Reh AL G%nﬂ&froﬁ@ﬁ?l‘@)ﬁt -dihydro- 2H- uinoline-1-

(3, 5- s trifluoromethyl-benzyl)-(2-pyrrolidin-3
car‘yd)xyhc acid isopropyl ester.

2Htetrazol - 5-yl)-anino] - 2-met hyl - 6-tgi f | uor onet hyl - 3,

4- di hydr o- 2H qui noI ne- | qa{r\poxyl i ¢ aci d i sopropyl

ester and

(25',4/2)-4-[ (3, 5- e -Benzy|) (2-
pyrrol 1 din-3i?-yl-2Htle am no] - 2- net hyl - 6-
trifluoronethyl -3, 4-di hyp Qui goli ne- 1 -carboxylic

acid isopropyl ester. St 6f 2
,45")-4-[[2- (] - Benzyl - pyrrolloln 3/?-yl)-2Htetrazol -5
-yI] (3,5-bistrifluorone O
yl - benzyl) - am no] - 2- et hyl - Ei fluoronet hyl -3, 4-di hyd
ro- 2H qui nol i ne-1| car boxyl iC i sopropyl ester and
(25,41 7?)-4-[[2-(] -Benz rolidin-3/?-yl)-2H etrazol
Stepg- yrepal(agogoﬁ( 49411 d,‘ld%eglyl pyrrolidin—3R—yl) 2H-tetrazol-5-y1}-(3,5-
benz 6 ar. y
bla){ﬁﬂ Rﬁ. Eﬂ%lrégcl) yl(i)%aerg gE rﬂ[q)é/thgl/l 76~ %r uor qmet?lnl‘i?)q dquderg t2H—

qﬁlﬂal_fndlg-cm@oiﬁld‘ﬁmd i’soﬁl@ﬁyﬁéie@aﬂ@%&éﬂ@ Ap- (Ill-’Béi‘RyhpﬁﬁdhdeR-
3.ni L) under drogen atnosphere for 2 h Fllter t he
L W SR IR AR SRS BN

N

ammonia to afford the title conpounds (180 ng, 89%.
M5 (ES+): 680 (M+H). Exanple 36 Synthesis of (2R 4S)-
4-1(3,5-Bis-trif onet hyl - benzyl ) - (2-pyrrolidin-3

| S -yl -2Ht etrazo F
Wy -
NN L F
Fe N

Prepare the title compounds as a mixture by essentially following the procedure described
for the preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1) by replacing (2R ,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester with (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
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5-yl)-am no]-2-nethyl -6-trifluoronethyl -3, 4-di hydr o- 2H
-qui noline-1-carboxylic acid isopropyl ester and

W@ 286/010093 - 4- [ (3, 5-Bi s-trifl uoronet hyl - benzyl ) PCRURODF/G21789
lidin-35 -yl- 2Htetrazol -5-yl)-amnm noj
-2-methyl -6-trifluoronmethyl-3 ,4-di hydro-2H qui nol i ne-
1- carboxylic acid isopropyl. gster Step 1. Preparation

es eréEWl}‘lpl%ZABg uep 1() Ianc? ? Xpan%YWn I1I lgjelngylspsyryol)m Jﬁ? ﬁ)zigmple'l,

stoh ntmsf(ggxp)" gmeidmmbenzyl ) - am no] - 2- met hyl - 6-trifl uor
onet hyl -3, 4- di hydr o- ZFHU|noI|ne- 1-carboxylic acid

i sopropyl ester and

s§53: Blepyiation oCRAST T B upRs i enariug-praslidippRat

© 2HASA0]1-5 31 Rhing] - zfinethyl 6- trlﬂuoromethyl -3,4-dihydro- 2H—qu1nohne 1-

trifluoromethyl -3, 4- dldF& ro-2H U|noI|ne | - carboxylic
&

caglxdlic §@|§r1&qwq>pYé§$térran J&)-é- h@»é Ris-tniucreompbhbenzab-3-
eogléiﬁ{ gR-BX-ngIféf E%l% t%ar a{lc&]%ﬁw‘i %e(rlﬁ{lgl%%ge%ﬁ 3.4- dlhydro 2H-
1(112(81&3) cdtbdxXBicachi 1S(bp1bf)jrltb@1reﬁnet hyl benzyl ) - (2- pr opyl -
-tetrazol - 5- yl)anino] 2-ethyl-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nofHHqe- \L-carboxyli ¢, aci d i sopropyl
ester (Exanple 1) ad)
(2R 4S) - 4-[ (3, 5- bi strlFfI ’

F
zZ§1)- (I Htetrazol -

5-yl)am no]
-2-ethyl-6-trifl uororreth 3, 2 dilt_1 dr o- 2H qui nol i ne-
1-carboxylic acid isopralp estler i th (+/-) cis-

4-[(3,5-Bis-trifluoronethyl-Renzyl)-(2Htetrazol -5-yl)

- amno] -2-nmethyl -6-trifl ue thyl -3

, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl

ester (Exanple 23, step 1) a -rropanol with

| - benzyl -pyrrolidin-35-0l in Exanple 1, step 11. M5
StiEShjxturé o0 2RMSH) - [B1-€b BEnzyPipgpalidink 3Ry yDi2H- %Ei;aﬁ@)s_—yl]—(3,5-bis-,
tué]u%%o?ne?hy Ibsen%lﬂ Elrlnkfln% %nr%tetrﬁ)}/li 6- trlﬁégrlo ghyl 8 clilﬁlyér(cj)l-zrﬁ Séginbline—l-
ca%%;éyﬁk &A% epro C}WI )est@mﬂacdzs %Rgﬁt[m’ k- ﬁeﬁiyl fpbi»feh@ﬂﬁjm yh-231-

4-drhydro-2H nol 1 ne-1 carboxylic aci"d i sopro
tewatadi5-d (B, 5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6- trlﬂuoromethyl -3,4-

( tri.fl uoro zy
st ahidiad JiebRnTis faid bPBieBYT Sk AERE 32 bigon aq parc
10% 3 0RLP IEhBhnot (3 i) e £y @hbdpiere for 2 h. Filter the solid,
wash with dichloromethane. Evaporate the solvent and purify the residue with a silica
cartridge (elution with dichloromethane/methanol with 2 M ammonia to afford the title

compounds (180 mg, 89%). MS (ES+): 680 (M+H).

Example 36
Synthesis of (2R,4S5)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3S5-yl-2H-
tetrazol-5-yl)-amino}-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester and (25,4R)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-35-yl-
2H-tetrazol-5-yl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-

carboxylic acid isopropyl ester.



1-carboxylic acid isopropyl ester. Stir a m xture of
(2i?,4
wW®200641J0p2- (| - Benzyl - pyrrolidin-35" -yl)-2Ht et P@wU52085/421789

[1-(3,5-bistrifluoronethyl-

benzyl ) - am no] - 2-met hyl - 6-tri f | uoronet hyl - 3, 4- di hydr o-

2H qui nol i ne-| car boxylic aci % i sopropyl ester and

(25 4/ ?)-4-[[ 2- (| - Benzyl - pyrrol i di n-35-yl)-2Htetrazol -
5-yl]1-(3,5-bis-trifluoronethyl-benzyl)-am noj - 2- net hyl

-6-trifluoronethyl - - ahid { nol i ne-|

-carboxylic acid i p om’/l , 0.30 mol)
and Pd/ C 10% (30 rrg) under hydrogen
at nosphere for 2 h. Fer thee so 7 wash with

di chl or onet hane. Evalbor { e soi:v nt and purify the
residue with a SCX cartrydge gonFwi t h nmet hanol
with 2 Mamonia) to afford the title compounds (182
ng, 91% . MS (ES+): 680 (MJdéBA\ Exanpl e 37 Synt hesi s of

(2R, 4S) - 4-

{(3,5-bistrifluoronethyl benzyl/ﬂ\[ 2-(2-am no-et hyl)-2H

tetrazol -5- yl)]am no}-2-ethyl-6-trifl uoronethyl -
Steg-1dPteparatioR b (AR, 4D14-112~(1-Benaylhpxydlidon-3siy-A-tpracply$-y11-(3,5-

ey S A A PR ol

L 35-
qL(lgél’lnﬁ-)S % e%b{g%%m_aCICPthl%?F?ﬂ%{r% ﬁa%(%)%ﬁ zfgeean%qaqm E%fnz%l pyrrolidin-3S:

Yla-rﬁ'h‘@trem-lﬁ y4 23+f5|ttm—trém§)r015et§1yl)l}@ﬁyla@mmo] -2- methy1-6-
A e e R e e

0.088 nmmol ) in dichl oromst hane/ met hanol (95/5) (0.52
m). Stir the mxture 5 min at roomtenperature.

Renove the vol at under reduced pressure. Wash the
solid with hexan ddr to afford thepitle conpound
(68 ng, 100%) . 6I§3N8\1=(M/Ifree basgH) .
/ F
F Fr
N F
o=k

Prepare the title compounds as a mixture by essentially following the procedure described
for the preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1) by replacing (2R ,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester with (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl
ester (Example 23, step 1) and 1-propanol with 1-benzyl-pyrrolidin-3S5-ol in Example 1,
step 11. MS (ES+): 770 (M+H).
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Exanpl e 38 Synthesis of (2R 4S)-4- [[2-(2
- Am no- 2- net hoxycar bonyl - et hyl )-2H-tetrazol -5-yl] -(3

WQ 2606/012093 PCT/US2005/021789
bis-trifluoronethyl-benzyl)-am no] 2-methyl -6-trifluor
onet hyl - 3, 4- di hydr o- 2Hqui nol i ne- 1-carboxylic acid
I sopropyl ester and (25, 4R)- ?[[2 (2R- Am no- 2-
rrethoxycarbonyl et hyl) - 2H-te rFazol -5-yl]-(3,5-bis-trif

l{eﬁ?hﬁq%g@a 107 Pﬁe &2%?4@5‘1?@,5" is- mﬂapwmt%ylmlaﬂoﬁ%wm@mmﬁ&yl-
2SRRI ERR SheRPLOR P AN i ELOBLANAN

carboxyhc a01d 1sopropy1 ester and (25,4R)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-
2-rre oxycarb 2Htetrazol - 5-yl
py]rrogﬁ]‘l ' -g' -yb)-amin ?—I}Y et ypg glﬂuoromethy 3,4-dil51y<¥r0-2H- ,

qdlﬁélfdeUPEé%H&’éﬁiélac?d f&oﬂb @z, 2H qui nol i ne-1 - carboxylic
aci d i sopropyl ester a 25, 4R) -

4-{(3,5-Bis-triflu J-benzyl) F2-(2
R- di benzyl am no- 2- @e - B-
2Htetrazol -5-yl]-a 0

4- di hydr o- 2H qui nol i ng- ; Xyl i\c i d i sopropyl
ester Prepare the tig oo a m xture by
essentially followng t ocgeduFedescri bed for the
preparation of N
(2R,4S)-4-[(3,5-bistrif|uokgdethylbenzyl)-(2-propy|-
-tetrazol -5- yl)amno] -2-ethyQ-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1-carwoxylic acid isopropyl
ester (Exanple 1) by repl acing

StérZaRnﬁ(%}re%f E11é34§y JDJ[ [Szt(qtﬁéﬂis)r 1 '99%\@1)1 ~tétkdZoR5 AR @ 5-bis-

5-yl)am no] | -6-trifluorometh
tnﬂmommﬂyl@brl@ewlhamm]ﬂnmethyl éamﬁmmeﬁlyha14ddlhsd1pf2ibﬁumohne 1-

cafSbSlic Bilisdnfony ek iR R RIR BdR G BeratynplidinaS AIgH

tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6- trlﬂuoromethyl 3,4-
amn%HZ met hyl -6-trifluoronethyl -3, 4-di hydro-2 gumo

dihydye- a@n%@@zhcerbaéylép Jeadpppiopy! estar 6229 ELaRp0 ) and Pd/C
AP B RIRRRNS el onsen amompbers ot gy the solid
wmtvejth diochloxangthanel Evajceqie e soMBn{ fxfotpirifP Uz debtd with a SCX
cartridge (elution with methanol with 2 M ammonia) to afford the title compounds (182

mg, 91%). MS (ES+): 680 (M-+H).

Example 37
Synthesis of (2R,45)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-amino-ethyl)-2H-tetrazol-5-
yl)Jamino}-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

isopropyl ester methanesulfonic acid salt.
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Step 2. Preparation of (2R 45r)-4-[[2-(2
R- Ami no- 2- met hoxycar bonyl -et hyl )-2Htetrazol -5- yl]-(3

WO 200bi082003 i f | uor orret hyl - benzyl ) - am no] - 2- met hyPEBUS200$/021789

uor onet hyl - 3 , 4-di hydr o- 2Hqui nol i ne- 1 -carboxylic
acid isopropyl ester and (2"S,4R)-4-[[2-(2 R-Am no- 2-
nmet hoxycar bonyl - et hyl ) - 2I—|-te_tgrlgzol -5-yl]-(3,5-bis-trif
| uor onet hyl - benzyl ) - am no] - 2-

met hyl -6-trifl uorgonet hyl - 3, 4-di hydr o- 2H- qui nol i ne-1 -ca
rboxylic acid isopropyl esterStir a m xtare of
(2i?,4S)-4-{(3,5—-] rQ-trifluoronethyl-benzyl)-[2-(2

i ?-di benzyl am no-@- H,N Ny

nethoxycarbonyl-ethyl)-iF:?éTNaéQ\- amrio}-2-net

hyl -6-trifluororriethyl-3,4- N7 CF

di hydr o- 2H qui nol i ne-1 - cagpoxylic hcid i sopfopyl ester

and (25, 4i?)-4-{(3,5-Bistrifhyorghen iyl -

benzyl)-[2-(2

i ?2-di benzyl ani no- 2- met hoxycar bonylNet Ryl ) - 2H-t et razol -

5- yl]-am no }-2-nethy|-6-trif|u8 t hyl -3

, 4- di hydr o- 2H qui nol i ne- 1-carbox¥L¥8W§cid i sopropyl

ester (143 ng, 0.16 mmol ) and Pd/ 0 (16 ng) in

met hanol ) under hydrogen_ at nosphere overniggg.
0,

1.6 ni
Afd @ spiien (Pﬁ methagosnfome agil L dn dichiorergethane/pethanpl (@
Ry oks D 5 Py AL AL e AR M 2.2

Vv e resi ca a
aminotathyl e Htetratol-Srylyhinind} e athgl-ettifinabnethyl-3 {4 dih gdio bR -

quE'i;gél:iﬁeﬂ- ]g—g%r 8%9?&8 aﬁ:( j%gpnrg’py](segg{% '(E)yasm[()lgsél-l)- )(60 r7n1g,20{)'§\3/|§ |r_nbrhol) in
dicﬂl%}dlﬁéthz{r?ehﬁ&ﬁﬁc@?%sggyz ({@{ %%?ML). HittleEh xR !5 minVdt kodm tednfrature.

Is-tritluorone
Reambvoihe Zohtildsywind 6 reduded poesomet Wiakh thedotld fmitdhriex 2iké apdi drp to

a%)fc‘:rla?ﬁ @ti%%%?%#hiéi%ggﬁ@%ﬁ N B 55668 el e Hisedmn o1
i f| uor onet hyl -

benzyl)-am no] -2-nmet hyl -6-trifluoronethyl-3,4-diliydro
- 2H- qui nol i ne- | car boxy! i cEaamgle 3opr opyl esterStep 1.

sYERE &' QRAsPU 7 Bt Bhiipesarmehasrasbonst-shup AFbistisgn - G.5-

biRArifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-

quinoline-1-carboxylic acid isopropyl ester and (25,4R)-4-[[2-(2R-Amino-2-
methoxycarbonyl-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-
methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester
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propyl)-2Htetrazol -5-yl]-am no
}-2-nmethyl-6-trifluoronethyl-3 ,4-
waledvgdr92H qui nol i ne-1 -carboxylic acid i sopropyl/UsD&021789
and (2S,4R)- 4-{(3,5-Bistrifluoronethyl -
benzyl)-[2- (25" - di benzyl am no- propyl )-2Htetrazol - 5-yl
] - am no} - 2-
nmetb.yl-6-trifluoromnethyl - 3:%-di hydr o- 2H qui nol i ne-1-c¢
arboxylic acid i sopropyl ester Prepare the title
Stepdnpegpatisionsf RRENE4 6, bPiesHburomethyl-balzb MR8 R he
procedure descri bed f

. t ' f
dibenylapayoz- PEmoBYGHragy, %ﬂw@?%‘ﬁ%%%%@é% Jmined25meyl-62H
T R R L L RO Dy (2545
4-{&3 b Bis-tibharpinethy)-bénzyhdBHAdT-Adpenzylamino-2-methoxycarbonyl-ethyl)-
2R, 4S) - 4-[ (3, 5-Dbi £l t hyl yl ) - t | -
e T e o
carBb i BRr ikoptp QK4 i ¢ acid isopropyl ester with (+/-)
S_
ZI-[(S, 5-Bis-trifluoronethyl-benzyl)-(2Htetrazol -5-yl)

i hydr o- 2H qui no

ani no] - 2- met hy M&xg#? | ugapet hyl - 3, 4- ¢
line-1-carboxylic arid '/sog\[rﬁpyl est ;
S

step 1) and 1- Bhwan
2S' - di benzyl anmo- propaf-I'-ol §
(ES+): 848 (MtH). Stef Pr e

,45' ) - 4-[[ 2- (251 - Afi no-
ZZ

bi strirl uoronethyl - E
benzyl ) - am no] - 2- met hyl - 6t rﬁjl:o omet | iyl -3, 4-di hydro

e 1, step 11. MS
{ of (2
a'7:ol-5-yl]-(3,5-

- 2H qunol i ne-1 car boxylic a(a' i sopropyl ester and
(2S,4 )-4-[[2-(2S~Am no- propyl © 2Htetrazol -5-yl]-
(3,5-bis-trifluoronethyl-benzyl])-am no]-2-nethyl-6-tri
fl uor omet hyl - 3, 4- di hydr o- 2Hqui'nohi ne- 1- car boxylic

XA e MG I LN P —
for ;lfbgﬂr@n[%b%f%t%/clm %{‘?‘ﬁ‘?ﬁ%é’f)ﬂ%ﬁdg?é?iﬁ{ﬁﬂ_ug%m&ﬁylbenzyl)—(2-propyl-2H-tetrazol-5—

yDandind]-Brpthyb-6 Fiflgoromesith e 4-dihydra dRyquirolimet ldcarbepismpid
iso&_%%flrfs%? M) by FoRlRing 2Ry (3.3 bistrifluoromethylbenzyD)-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester with (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester (Example 23, step 1) and 1-propanol with (S)-2-dibenzylamino-3-hydroxypropionic
acid methyl ester in Example 1, step 11. MS (ES+): 892 (M+H).

Step 2. Preparation of (2R,45)-4-[[2-(2R-Amino-2-methoxycarbonyl-ethyl)-2H-tetrazol-5-
y1]-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid isopropyl ester and (25,4R)-4-[[2-(2R-Amino-2-
methoxycarbonyl-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-
methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
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(2S-di benzyl am no- propyl)-2Htetrazol -5-yl] -am no
}-2-nmethyl-6-trifluoronethyl-3 ,4-
waledvgdr92H qui nol i ne-1 -carboxylic acid i sopropyl/UsD&021789
(128 ng, 0.15 mml) and Pd/ C 10% (15 ng) in nethano
(1.5 nmL) under hydrogen atnosphere overnight. Add nore
Pd/ C 10% (15 ng) and stir fog, 72 h. Filter the solid,
wash wi th dichl oromet hane. Evaporate the sol vent and
purify the residue with silica am no cgrtridge
(elution with he¥ hapol/) to afford the title
compounds (57 ng, 5709 . K& W) . W cl ai m
1. A conpound of \ i O 1, 2, or
3; qis 0, 1, 2, 3, o ,
whereint is 0, 1, 2. js~sel ectled froma group
consi sting of: hydroxy,
al kenyl, Cl1-C6 hal oal ky e
-Cs cycl oal kyl, Ci1-C6 al kyl cygl oal kyl ; C1-C6
al kyl aryl, heterocyclyl, Clo al kyl al cohol, C1-C6
al koxy, aryloxy, -0C2-C6 al kenyfY, -OCl-C6 hal oal kyl,
- OCl1l- C6 al kyl heterocyclic, - cycl oal kyl, -OC1-C6
al kyl cycl oal kyl , -NR7R8 and -OC1-C6 al kyl aryl,
-O heterocyclic, -OCl-C6 al kyl heterocyclic, Cl-C6
al kyl -O-C{O NR7R8, Cl1-C6 al kyl -NR7C(O) NR7/R8, and CO- Co
SRk ODORL B Prib e WAORES Y RSy 0 k5 akray rmino-2-
.8 - : 2
B T e A L L
diBydg6-QBP§uinoline-1-carboxylic acid isopropyl ester and (25,4R)-4-{(3,5-Bis-

trifluoromethyl-benzyl)-[2-(2 R-dibenzylamino-2-methoxycarbonyl-ethyl)-2H-tetrazol-5-
yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (143 mg, 0.16 mmol) and Pd/C 10% (16 mg) in methanol (1.6 mL) under
hydrogen atmosphere overnight. Add more Pd/C 10% (15 mg) and stir for 72 h. Filter the
solid, wash with dichloromethane. Evaporate the solvent and purify the residue with silica
amino cartridge (elution with hexane/ethanol) to afford the title compounds (39 mg,

34%). MS (ES+): 712 (M+H).

Example 39
Synthesis of (2R,4S)-4-[[2-(2S-Amino-propyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-
benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester and (25,4R)-4-[[2-(2S-Amino-propyl)-2H-tetrazol-5-y1]-(3,5-bis-
trifluoromethyl-benzyl)-amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid isopropyl ester
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i ndependent|ly sel ected from oxo, hydroxy, halo, Cl-C6

al kyl, C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6 al koxy,
w@100601%093 oal kyl , Cl-C6 al kyl al cohol, CONRL1RIPCT/UBIRE5/021789

1SC2R12 , -NR1 1COR12 , CO-C3 alkylNRn R12 , Cl1-C3

al kyl COR11 , CO0-C6 al kyl COOR11, cyano, Cl1-C6

al kyl cycl oal kyl, phenyl, - CI:% C6 al kyl cycl oal kyl

-OCl-C6 al kylaryl, -OC1-C6 & ‘f('yl het er ocyclic, and

Cl-C6 al kylaryl; R2a and R2b are each independently

sel ected fromthe group, consisting of:thdr ogen,
hydroxy, hal o, oXg, Cl-£6~N alkenyl, C2-C6
al kynyi, Cl-C6 al %ﬁy\NCl R11R12 ,

-NR1 1SO2R12 , - NRLIEQRIE ! 5 NRp R12,

CO- Ceal kyl COR 11, cyano, nitro,

C0- C6 al kyl cycl oal kyl al kyl aryl,

het er ocyclyl, C3-C cycl " hal oal kyl ;

provi ded that both R2a a NAr éxnot  si mul t aneousl y

hydrogen; R3a and R3b are independently selected from
"~ the group consisting of: hQdrogen, 5 halo, Cl1-C6

al kyl, C2-C6 al kene, C2-C6 al kynyl, Cl1-C6 al koxy, and

Cl-C6 haloalkyl; R4 is a gro epresented by the

formula -NR aR4b where; Rd4a is a heterocyclic group

substituted with 1 to 3 groups independently sel ected

f C3-C6 al kyl, C3-C6 alk |, CO-C6 alk , C3-C6
Step E?B@ypar@:fim&f éﬁl@ﬁD-aﬂ'é@kﬁasB}S? o uemrathﬂdqaeveﬁ 5-%@(0) NR1

. .- .Q] t g
it S5 9 N I i e Sy g1 940
diBRirCR kb INRp 1 -SaPRE Pjc 4001 S6pabidydset Wil (IRIRD)- 4-{(B 5 Tais-
B T B L 50 S S PR R v
B8 SR SO oty ool e

al kyl het erocyclic

Prepare the title compounds as a mixture by essentially following the procedure described
for the preparation of (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-
yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester (Example 1) by replacing (2R,4S)-4-[(3,5-bistrifluoromethylbenzyl)-(1H-
tetrazol-5-yl)amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid isopropyl ester with (+/-) cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)- ‘
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
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wherein the heterocycle of the C0-C6 al kyl heterocyclic
group is optionally substituted 5 wwth halo, Cl-C6
w@bkdog120ex0, - CO2R11 and -NR11R12 ; and R4b i sPGEUSID®CR1789
fromthe group consisting of Cl-C6 al kylaryl, C2-C6
al kenyl aryl, C2-C6 al kynyl aryl Cl1- Co
al kyl heterocyclic, C2-C6 alk Eyl het erocyclic, Cl-C6
al kyl cycl oal kyl , and Cl-C6 4 O Q Q al kyl aryI
wherein each cy cIoaIk l, ar or heterocycllc group .
estes (BRAMBIecA, giep k) gnd frreeimal Wi 2531 lgaiipmmino-propa 1-01 in

n tdqy the group consi sting of
E%}ﬁﬁ%ﬁy ,gggxlc} Nf%@iﬁ%&&z{ Q&){T{ -C6 al kyl, Cl1-C6
al kenyl, C1-C6 aI kynyl Cl Co6 haI oal kyl, hal ogen

Cl- 6 al koxy 0X Cl1-C6 al kenyl 0X
S‘ﬁﬁ?o%‘leR%Fi‘Sl%ﬂl RW 4&2&2 nypa-prepy)-2 lﬁmtrz@gl 5-y1]-(3,5-bis-

tr@f_%%g?%%}(l;ﬂeﬁ%}fl ﬁloﬁ- - eth 6%@ (?LJ géﬁ% o &iﬁp@%gl@&qmohne-l-

catlooxsiis hbiﬂgscqiroPyﬂly&steng&]r(ZSJzthe[{@/-(ZSthﬁno -Bilop§H- ﬁll—k@tfa,zoES -yl]-
C2-C6 .al k I I k
(3.3 pis-1¢ u%‘\%l%é %n&hg@@%ﬂﬁr% ’y&l remtial %ércgﬁydro 2H-

= laryl, Cl-C6
q‘ﬁ?g% hﬁ@?%&%cg bR kenyl aryl, C2-06

al kenyl heterocyclic, aryl, heterocycli, cyano, nitro,
CO0- C6 al kyl NR7R8N CO-CB)&FNyICOR?, C0- Ca elkleEER?

CO- C6 al kyl CONR7REy"COMR7SARRS, - NRESEPRS, - NR7CORS,
-N=CR7R8, OCONR7RE, F 3, C0- C5CH20H, O
- OCl1- C6 al kyl het er ocye al kyl aryl

wherei n each of the a al kynyl ,

cycl oal kyl, aryl and h grBupFor subgroup is
optional |y substituted A alkyl oxy, aryloxy;
and wherein any two R5 groups| may conbine to form
anoptionally substituted 506 or 7-nenber fused ring
with the phenyl ring (A-ring) tto which they are
attached, wherein the 5 6, oL ~N-nmenber fused ring is
saturated, partially

Stir a mixture of (2R,4S5)- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(25-dibenzylamino-
propyl)-2H-tetrazol-5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid isopropyl ester and (25,4R)- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-
(2S-dibenzylamino—propyl);ZH—tetrazol-5-yl]-amino}-Z-methyl-6—triﬂuoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid isopropyl ester (128 mg, 0.15 mmol) and Pd/C
10% (15 mg) in methanol (1.5 mL) under hydrogen atmosphere overnight. Add more
Pd/C 10% (15 mg) and stir for 72 h. Filter the solid, wash with dichloromethane.
Evaporate the solvent and purify the residue with silica amino cartridge (elution with
hexane/ethanol) to afford the title compounds (57 mg, 57%). MS (ES+): 668 (M+H).
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unsaturated, or fully unsaturated and optionally

contains 1, 2, or 3 heteroatons independently sel ected
wo e@aQ09N, and S; 5 R6 is independently sel ece@€dU$20051921789

a group consisting of hydrogen, Cl-C6 al kyl, C2- C6

al kenyl , hydrthanks oxy, COR7, Cl C6 al koxy, aryl oxy,

-0C2-C6 al kenyl , - - haI gl ky Cl- C6 al kyl NR7R8,

C3-C8 cycl oal kyl , heterocycl aryI Cl-Co6

zﬂWIOQ@NW% Cl-C6 al kyl - NWQ@NW%ewja{B
Weidlgimeycl oal kyl; 0 R7 and R8 are each independently

sel ected froma group consisting of: hydrogen, Cl-C6

al kyl, C2-C6 al kenyl, C2-C6 al kynyl, -OCl-C6 al kyl,

Cl- C6 hal aabigpound 6F Bénytlula F OC3- C8 cycl oal kyl

-O- heterocyclic, -NR7R8, -Cl1-C6 al kyl cycl oal kyl

-OCl1- C6 al kyl cycl oal kyl, -OCl-C6 al kyl heterocycli c,

Cl- C6 al kyl heterocyclic, -OCl-gJES al kyl aryl, C3-C8

cycl oal kyl, heterocyclic, ar C1 al kyl aryl,

wherein each al kyl, cycl oal kyI cycA ic or 5 aryl
group is optional I)é subs Rgr oups

Rt}

i ndependent |y se e CN, ohal o, C1-C6
al kyl , C1-C6 al koxy,9 C1- @6 nd NR11R12 , or

R7 and R8 conbine to form™a ) ‘ ai ni ng
heterocyclic ring which having O, \1, 2 additional
het er oat ons sel ected from rz nltrE?en and sul fur
and wherein the nitrogencontaini @ ocycle is
optionally substituted wth oxo, Cl C6 alkyl; O

R10, R11, and R12 are each inﬂependently sel ected from
W@@gﬁpup consi sting of: hydrogen, Cl1-C6 al kyl,  Cl-C6

al ken C3-C8 cycl oal kyl, heterocyclic, aryl, Cl1-C6
n&ﬂkﬁbéﬂyﬁ wherei n each aIkyI aryl, cycloal kyl, and

q%ed,qf g’o%%t 4Ye group Is opti onal | y
Y is a bond, C=0, or -S(O); wherein tis 0, 1, or 2;

R! is selected from a group consisting of: hydroxy, C;-Cs alkyl, aryl, C»-Cs
alkenyl, C;-C¢ haloalkyl, C;-Cs alkylheterocyclic, C3-Cs cycloalkyl, Ci-Cs
alkylcycloalkyl; C;-Cs alkylaryl, heterocyclyl, C;-Cg alkylalcohol, C;-Cs alkoxy, aryloxy,
-0C,-Cg alkenyl, -OC1-Cg haloalkyl, -OC;-Cg alkylheterocyclic, -OCs3-Cg cycloalkyl,
-OC;-Cg alkylcycloalkyl, -NR'R?® and -0C;-Cg alkylaryl, -O-heterocyclic, -OC;-Cs
alkylheterocyclic, C;-Cs alkyl-O-C(O)NR'R?, C;-Cs alkyl-NR'C(O)NR'R®, and Co-Cs
alkleOOR”; provided that R! is not hydroxy when Y is -S(O); and wherein each
cycloalkyl, aryl and heterocyclic group is optionally substituted with 1 to 3 groups
independently selected from oxo, hydroxy, halo, C;-Cg alkyl, C,-C¢ alkenyl, C,-Cs
alkynyl, C;-Cs alkoxy, C;-Cs haloalkyl, C-Cs alkylalcohol, CONR''R'?, -NR''SO,R "2,
NR!COR, Cy-C; alkyINR"'R"2, C;-C; alkylCOR", Cy-Cs alkylCOOR'!, cyano, C;-C
alkylcycloalkyl, phenyl, -OC;-Cs alkylcycloalkyl, -OC;-Cs alkylaryl, -OC;-Cg
alkylheterocyélic, and C;-Cg alkylaryl;

R? and R are each independently selected from the group consisting of:
hydrogen, hydroxy, halo, oxo, Ci-Cs alkyl, C;-Cs alkenyl, C,-Cs alkynyl, C;-Cs alkoxy,
C;-Cg haloalkyl, CONR!'R'2, -NR"'SO,R"?, -NR''COR"?, Cy-C alkyINR''R2, C¢-Cs
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substituted with 1-3 groups independently sel ected

from hal ogen, Cl1-C6 al kyl heterocyclic, and Cl-C6
whatoealdoyd , or R and R conbine to form a nitr oRENUS2005/021789

cont ai ni ng heterocyclic ring which may have O 1, or 2

addi ti onal heteroatons sel ected from oxygen, nitrogen

or sulfur and is optionall yFéybst ituted with oxo,

Cl-C6 al kyl, COR7, and - SQ2R7; or a phar rraceuti cally

&gp abl e salt sol yvate, enantioner, racemn

r omes alkyIGAOR Uiy evape, rutras@eﬁe@lm%clpﬁkwe henyd, Co-Cs

d a
B L Lo SRR iy
R%?rare’ZHMQh@hameb@slthydfogal C(O) and Rl is sel ect ed from

a groyp copsisting of: hydro

hal oRl iapfl R aeindsgendeily é%q:tg%fn@gn the gw_ceemé%ﬁ Hfalbygrogen,

hal%égc%e Y]kbk p&h@%“@b@fﬁgﬁgﬁ:rc O?@, é&'ﬁy&cé haloalkyl;

al kyR‘t:mFgmup fe@ﬁaeﬁsd by diecfahhg{]lamR?R‘Al whelall ce
al ky g 1-C6 al kél NR7R8 g
al ky héi & PBIESRCYFIEE. EramR SRR e dRo IBRIADS 1wgplygﬂngy|selected

fr&hﬁzgucgélkgeb?t%%}l&hylc b gwﬂat Y:@H&B%&'é UC?QIkWaU&h&I C5-Cs

roups selected from h acoho
haoalicd, EGNR R, GOCCKFINR/I m%@aermﬂ@ﬁ @yalm\mup is

omepap e "8 AR red TR O
alﬁ?ﬂ@(@ﬁhﬁy%{lg Cof @éraie;%ﬁﬁkllxcﬂéo&ﬁ”ﬁ gggmgmw@mw‘ - @9
alkyINR''CHR '"’CO,R"?, C¢-Cs alkylC(O)OR', Co-Cs alkylSO,NR'R'?, C¢-Cs
alkylS(O)tR , C3-Cg cycloalkyl, C;-Cs alkylcycloalkyl, and Cy-Cg alkylheterocyclic
wherein the heterocycle of the Co-Cg alkylheterocyclié group is optionally substituted
with halo, C;-Cg alkyl, oxo, -CO,R" and -NR''R'?; and
* is selected from the group consisting of C1-Cg alkylaryl, C,-Cs alkenylaryl,

C,-Cs alkynylaryl, C;-Cs alkylheterocyclic, C,-Cg alkenylheterocyclic, Ci-Ce
alkylcycloalkyl, and C;-Cg alkyl-O-C;-Cs alkylaryl, wherein each cycloalkyl, aryl, or
heterocyclic group is optionally substituted with 1-3 groups independently selected from
the group consisting of hydroxy, oxo, -SC;-Cs alkyl, C1-Cg alkyl, C;-Cs alkenyl, C1-Cs
alkynyl, C;-C¢ haloalkyl, halogen, C;-Cs alkoxy, aryloxy, C;-Cs alkenyloxy, Ci-Cs
haloalkoxyalkyl, Co-Cs alkyINR''R'2, -OC;-Cs alkylaryl, nitro, cyano, C;-Cg
haloalkylalcohol, and C;-Cg alkyl alcohol;

R’ is selected from a group consisting of: hydrogen, hydroxy, halo, C;-Cs alkyl,
C,-Cs alkenyl, C,-Cs alkynyl, C;-Cg alkoxy, aryloxy, -OC,-Cs alkenyl, -OC;-Cg
haloalkyl, C;-Cg haloalkyl, C3-Cs cycloalkyl, C;-Cs alkylaryl, C;-Cs alkylheterocyclic,
C,-Cg alkenylaryl, C,-Cs alkenylheterocyclic, aryl, hetérocyclic, cyano, nitro, Co-Cg
alkyINR'R®, Cy-Cg alkylCOR, Co-Cy alkylCO,R’, Co-Cs alkyICONR’R®, CONR’SO,R?,
-NR’SO,R®, -NR'COR?, -N=CR’R®, OCONR'R?, -S(O)R’, -SO,NR'R?, C;-CsCH,OH,
-0C;-Cs alkylheterocyclic, and -OC;-Cs alkylaryl wherein each of the alkyl, alkenyl,
alkynyl, cycloalkyl, aryl and heterocyclic group or subgroup is optionally substituted with

oxo, alkyloxy, aryloxy; and wherein any two R’ groups may combine to form an
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IS selected froma group consisting of: Cl1-C6 al kyl,

C0- C6 al kyl cycl oal kyl, C1-C6 al kyl heterocyclic, C2-C6
whadoealdoyd , CO- C6 al kyl aryl, Cl1-C6 al kyl cycl oaP&yUB#R05/021789

7R8, Cl1-C6 al kyl cyano, Cl1-C6 al kyl CO2Rp , C1-C6

al kyl cycl oal kyl CO 2Rp , Q Qal kyl al cohol, and C1-C6

al kyl NR7R8; and wherei n each,gl kyl, cycl oal kyl, aryl,

or heterocyclic is optionally substituted with 1 or 2

coRy et esou] ket ky pbndene e o whic

T T

urisBdadRéd ;or ity misatu&téd am:l (’aptibnblil}s tasntfuhsu by 2y roe B g telbeanans

.and Rda is, sel ecte om the group consisting
@?P%ﬁ%@tbmlecr@dﬁgomﬂhi\[a ntly selected fromthe group

clonsR${s| lggep%denlqz 9@ {ioa ky%h %?o Oééﬁﬂgadf%%fﬂgen S CPalkyl, C;p-

al koxy,
Cahlkyn}h,dt}eimhalydcsl ic, Cl C6 al kyl CN, C3- C6 hal oal kyl ,

O G R Pty TR s B e BB

aua JBUORE C(ELSC EYdGhIL; heterocyclic, aryl, c1 06 alkyl O- éO)NR 'R®, C}-Cg alkyl-
5-bistrifl torome hy benzyl ) - (2- pr opy o)

@&Q)&ﬁb& ® 5nq ) Kiriabko]cyeloatkiyyl -

; (r: : f uor cg}rqet Ayl %}%],[né?pen?%g[y 4s§fec¥d f((r% a gré‘u% th(s:ﬁ‘{mg &/ hy%rogen

C,-B5 Elk%rl fGZf(téJdlk@ﬁEtdzLGJ Amyrzyfl DA L LARIOCE TR Khodlkyl, -O-aryl, -OCs-
Htetrazol -5-y

CeeypjealleylQ h?temcwiﬁ HlyrRRs zCldelhﬂ@yqioalkyl -OC;-Cs alkylcycloalkyl,

o, AR R R RPIORNL, BB . 50y oo
hetelooyadic| argt, dnd YTy -allgdarnl elhetiy b;)ch adityydskloalkyl, heterocychc or
-2H-tetrazol m no) - 2-et hyl -6-tri fl uoromet hy

aryhgrephmmwgﬁﬂsqmbﬁ%ﬂuﬁde withy 1- 3&9%&911%11%1“& Splé?sﬁsfléwm hydroxy,
CRSK&b,; C1-Cg alkyl, C1-Cg alkoxy, C;-C haloalkyl, and NR''R'?, or R” and R® combine

to form a nitrogen containing heterocyclic ring which having 0, 1, or 2 additional
heteroatoms selected from oxygen, nitrogen and sulfur and wherein the nitrogen-
containing heterocycle is optionally substituted with oxo, or C;-Cs alkyl;

R!% RY, and R are each independently selected from a group consisting of:
hydrogen, C;-Cg alkyl, C1-Cg alkenyl, C3-Cg cycloalkyl, heterocyclic, aryl, C;-Cg
alkylaryl, wherein each alkyl, aryl, cycloalkyl, and heterocyclic group is optionally
substituted with 1-3 groups independently selected from halogen, C;-Cg
alkylheterocyclic, and C;-C¢ haloalkyl, or R!! and R'? combine to form a nitrogen
containing heterocyclic ring which may have 0, 1, or 2 additional heteroatoms selected
from oxygen, nitrogen or sulfur and is optionally substituted with oxo, C;-Cs alkyl,
COR’, and -SO,R’;

or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer

or mixture of diastereomers thereof.

2. A compound according to claim 1 wherein n and q are independently O or 1.
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(2R, 4S) - 4-{

(3,5-bistrifluoronethyl benzyl)-[2-(2-am no-ethyl)-2
woRaeH12A2d! - 5-yl )] am no} - PCT/US2005/021789

2-ethyl-6-trifluoronethyl-3,4-di hydro-2 H quinoline-|

- carboxylic acid isopropyl

ester, (2R 4S)-4-[(3,5-bistri éé uor onet hyl benzyl ) - (2-cyc

| opr opyI net hyl -2 Htetrazol -

yGani nol et hyl -o-trifl uoromnet hyl - S*-di hy ) .
H qut nol .f%éompeuarrdoawldmg Qe adm; ls%/)fp?r whee nelége? is C(0), and R is

sefegt%ﬁ;%@r% téﬁhfu% c%ﬁsatg@%t oft 'hll_a,efo&lg;etdwb ee Yol nhidaltst, hory.es

azo
alwomnaﬂiq]l--@@mwyoﬁoaﬂkylt m@f-smﬂdyldyemalkleWRs -OC;-Cs alkyl,

-O&)t(gs(a%ﬁaryl 2IC_)|_(9 6 a?llyllcpy%flo -O%a lbgzﬁﬁl -dOé S_8pr opy!
cy&l%Ef&kﬁ@ o&RL(BDG:-® a‘ith%drH)@}F 00@;@63&]1%@1@%9 ah@=0flegxym

Ht et razol
allgﬂlhgteroethcs fuhdiwheneint dagh alkyl cmlhg’léwb agylprdugienesdycheis| optionally
-carb [
supSiiardit £ o5 eloppS iR oo B Hafth Corniosteqhsl G gsypamine,
co-@3 1,3 I@G@HOCO @3M1< 1EXONYG], c%{%blklyltJyano and Cyp-C3 alkylC(0)OC;-Cs
6-tritluoronethyl-3, 4- dlhydro-
alkydui nol i ne- I-carboxyllc acid isopropyl ester
(2R 4S)-4-[(3,5-bistrifluoronethyl benzyl)-(2-isobutyl -
2 -tetrazol -5-yl)am no] - 2- et hyl - 6-
trit4d,uor oxebhybul fecoidiytioriAmH wheenl Rhig-05-Cs cycloalkyl or C1-Cg
-carboxylic acid isopropyl ester,
alkydR 4S)-4-[ (3, 5-bi strifl uoronet hyl benzyl ) - (2- butyl -
H tetrazol - 5-yl )am no] - 2- et hyl - 6-
trifluoronethyl-3,4-di hydro-2 -quinoline-I-c arboxyllc
aci d.i sopAepyipoesd &fcording to claim 1 or 2 whereinn is 0, Y is a bond, and R

is séé%t%‘ds ot 4 GokB £SO ah e pIa s e doakyl ¢:-cq
alﬁylﬁét {co ﬂ?tdmaro%nﬁﬂ @oftyydileylgryi Q| LAk NEydloalkyINR'R®, C1-Cs

-car IC acid 1so

augmzms; CACK aKyBBIRY rcalfq:mikyimlwkﬁ@@m“) Qi Lsglkylajodholx and

CVF? f’g&hﬁ%ﬁ{ ;I-aréf \Hée(rglg_e@a‘r alkyl, F%%zlllﬁg}r grgl, or heterocyclic is optionally

subé‘t%tgieBXﬂﬂPI &b gHiupebdlf®ed fomaial) Xyl CaleAhldohdi 00f-OpXilkylamine,
ester
Co-Cs alkleOOH Co-C3 alkylCONH_, and Co-Cj3 alkylcyano.

6. A compound according to claim 1 wherein R** and R are both hydrogen
and R* is NR*R*; wherein R is 3,5-bistrifluoromethylbenzyl and R* is selected from

the group consisting of:



(2R, 4S)-4-{(3,5-bistrifluoronethyl benzyl)-[2-(3-hydrox
y-propyl)-2 Htetrazol -5- yl)]am no

wWQ 2@6@120y3 - 6-trifl uoronethyl -3 , 4-di hydr o- 2H geCTIOB200%621789
1-carboxylic acid isopropyl ester,
(2R, 4S)-4-{(3,5-bistrifluoi Oret hyl benzyl)-[2-(2-chloro
-ethyl)-2 Htetrazol - 5- yI)]aﬁJ no} -
2-ethyl-6-trifl uoronethyl dlhydr02 H qui nol i ne-|
- carboxylic agld |sopropyl ester,
(2R, 49) - 4- {8 ki strifl uomt hyIFbﬁﬁ%yg—) [ 2- @é%ésar bam
oyl met hyl ) - 2N# t et razol -
yl')]am no}g 2ethy| 6-t |fILR)rorrethyI 4-di h dro
H-qU|noI|ne- -xar bao |sopro ste‘T/fﬁf
(2R, 4S) - 4- { (8;%5- bi Sty? thyI beﬁ'z?l )-[2- Gf“dl met h
yI car banoyl net hyl ) - 2. H-tet razal -

5-yl )] aM no}- 2- i}\hyl i £l uo&t hyl
, 4-dih d’ 2H in car cR'a%u)é’\ i smrﬁr I
L4 dihy qu & 1‘3 b Sy
(2R, 4S) 2 {5 &(3 5 Bi s- tr| fl uoronet hyl - benzyl) (l-cycl
opent yl net byl " 2- et h R

trifluorant | - 12 4 tht(\ ydr o- qum 4Ryﬂ\;§@m n
o] tet razol-2-yl }- e{\!hanol 4S) - 4-

"o-Bi s-tri §lyor omﬁgI | - benéﬁ;tl - CR- di net hyloam' no- et
hy \Z tet%(xd%: mno 79 ,@ 1 3
}-2-6thyl -6-trifl uor hyl dih 2%%&%& e
1-carboxylic acid isopropyl ester,
(2R, 4S) - (3, 5- B Setxifl onmet hyangenzyI )N{SZ (2 an
o- et hyl /g tetk -5 i &Qm nar—4 ’<N/ Rj)i‘f
}-2-ethyl - 6tr|fluoromsthy‘I 34d|hydro 2H-qU|noI| e
-carboxyld c acid | sqpr opy ester,

(2R, 4Sk- &[2 @ p 1) - 2H- etrazol)\'i, ylﬂ&((N 5-
bis-trifll
amm]-.’f—ethyl 6 trlflumone hyl - )§1hy r o- H-qw noI|

ne-1|-carboxylic acid isopropyl

wherein, R is independently selected from the group consisting of: C3-Cs alkyl, C1-Cs
alkylalcohol, C3-Cg alkoxy, Co-Cs alkylcycloalkyl, Co-Cs alkylheterocyclic, C1-Ce
alkylCN, C;-Cs haloalkyl, Co-Cs alkyINR"'R'2, C,-Cs alkylC(O)NR''R"?, and C;-Cs
alkylC(O)OR .

7. A compound selected from the group consisting of:
(2R 48)-4-[(3,5-bistrifluoromethylbenzyl)-(2-propyl-2H-tetrazol-5-yl)amino]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester,
(2R ,45)-4-[(3,5-bistrifluoromethylbenzyl)-(2-cyanomethyl-2H-tetrazol-5-yl)amino]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester,
(2R 4S)-4-((3,5-Bis-trifluoromethyl-benzyl)-{2-[2-(1,3-diox0-1,3-dihydro-isoindol-2-yl)-
ethyl]-2H-tetrazol-5-yl }-amino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid isopropyl ester,
(2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-amino-ethyl)-2 H-tetrazol-5-yl)Jamino } -
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester,
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ester, (+/-)-cis
4-1[12-(2- Am no-ethyl)-2Htetrazol -5-yl] -(3
WO 2006/082003 i f | uor onet hyl - benzyl) - PCT/US2005/021789
am no] - 2-cycl opropyl -6-trifluoronetliyl-3,4-di hydro-2H
-qui nol i ne-| -carboxylic acid isopropyl ester,
(+/-)-cis 0
4-[[2-(2- Am no- ethyl) oH t eit%z0l - 5-yI]-(3, 5-bis-trifl
uor onet hyl -

(2Bsﬁsaxﬂ[@5maﬁaﬂuomemsﬁlpqy@vlaﬁ%wslppr@mh%ﬁwc%fé 1ozl no

yl fhpﬁg-%—gﬁkpg )%hh(?rloﬁfedﬂrl gr_éf@l'h Erllﬁglzzolf ?1{51?1{0 111& Tlca}bdg(:ygc ta?lldf
1sd)p10pﬂl§§*ef]yl benzyl ) -

CRANA A S oS H A o et 2P st s-
yl II[II]%TE fh]@[rg Qﬂﬂﬁﬁé%ﬂelhy%@j4—&&15/@1%91H-51uiﬂollné 3. artys§it héifi!

oro enz
1sqn‘bplyd]est21=| sopr opyl -6-tri fI uor onet hyl - 3, 4- di hydr o- 2H- qu

R s S SSERE oy B B ik Shpaeor >

etHjirl)6 ﬁ‘ﬁ'hfo%xﬁ&ﬁ?ﬂr-? ?ldﬁl%%dg?r-gﬁdj\ﬁnolme 1-carboxylic acid isopropyl ester,

(2R4456+4a5(a46dalicrﬁlqmourmthsﬂbennﬁ/t(&ﬂqupyil@Ha@trdqus’ioblb@plylp] 2-ethyl-
o Bty AR 2 gvinelings L parbpsviicacd ijopopyiester, | |

(2RUS)1elB gzlﬁbtrlﬁub‘ﬂohlethylbenz 1)-(2-isobutyl- 2H tetrazol-5-yl)amino]-2-ethyl-6-
am no} - 2-i sopropyl -6-tri f uor onet h

trlﬂmommgvlwl&%ﬁmarm%ﬁqv@ohpﬁda@ WS}’?{IP ACiddsproRyd sptety |
S
A mr P onsberh Qoo el R 3o
trifluprozidtliyet3,adibydfo-¥H]quinoline-1-carboxylic acid isopropyl ester,
(2R ,4S5)-4-[(3,5-bistrifluoromethylbenzyl)-(2-tert-butyl-2 H-tetrazol-5-yl)amino]-2-ethyl-

6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester,
(2R,48)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-hydroxy-ethyl)-2 H-tetrazol-5-
yl)]amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid
isopropyl ester,

(2R ,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(3-hydroxy-propyl)-2H-tetrazol-5-
yl)]amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2 H-quinoline- 1-carboxylic acid
isopropyl ester,

(2R, 4S)-4-{(3 ,5-bistriﬂuoromethylbenzyl)—'[2-(2-chloro—ethy1)-2H -tetrazol-5-yl)Jamino } -
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester,
(2R,4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-carbamoylmethyl)-2 H-tetrazol-3-
yl)]amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(2R 4S)-4-{(3,5-bistrifluoromethylbenzyl)-[2-(2-dimethylcarbamoylmethyl)-2 H-tetrazol-
5-yl)]amino }-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(2R ,45)-2-{5-[(3,5-Bis-trifluoromethyl-benzyl)-(1-cyclopentylmethyl-2-ethyl-6-
trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-amino]-tetrazol-2-yl }-ethanol,
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amno }-2-nmethyl-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl

W@21061012093 - ) - Ci S- PCT/US2005/021789

4-{(3,5-Bis-trifluoronethyl-benzyl)-[2-(

| - met hyl - pi peridin-4-yl)-2Htetrazol -5- yl]-am no
}-2-methyl -6-trifl uoronet hyI_—lg%_
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl

ter, (+L-).-cls- . .

R 8 2R Fafliorpmgihlsbrag- B2 ylpming giyD A etgpzol-5-
115miibé f-b ety meifbrddeitBNL 3 4-dihydro-2H-quinoline- 1-carboxylic acid
ya]mi nlo] f 2- rrey?hyl p 6-txif I%or orretyhyr/cl) - 3,qllll-utlaﬁ lﬁgdr%%rz?—{yqlﬁiaﬁlo
isoprogyl estear boxyl i ¢ acid i sopropyl ester, (+/-)-cis-

AR B b g R BS0 dal Zed LIRSy
atlido} 2R Q6 -Lifedrbinkth§t-8 L dih Yo DPRGBMb Re- $-caitdYX S @acddis@propyl

ui nol i ne-|-carboxylic acid 1sopropyl ester,
e{IIR, 4S) - 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(l-meth

(%ﬂﬁ%{[[%@d E@fﬁﬁé@&p%@ﬁ%&%ﬁ&f]-(?,'sYt')il-ir?f'i‘?io?gmethyl-benzyl)-
amfhodi2hathly16- 2fh@briethy N8 4-dih wiae oK yhih61irRCi -darbsR@ATHRNd isopropyl

ester,
e{xs, 4R) - 4-{(3, 5-Bi s-tri fl uoromet hyl -benzyl)-[2-(I-meth

(%%)é@%%{[?yizg%@r?%t?ﬁk%i%tngtﬁ%l%gi]-'(3,%:%Llriﬁmrgl%et}hyl-benzyl)-
amnihodi2hyydtopr il -Getrifiabiongethyl-3c4dhgdsd- 2 - quixiotink Sogrbgylic acid
_ester

13?’5‘???1%‘)“%» {(3,5-Bis-trifluoronethyl-benzyl)-[2-(l-meth

1y Tr@ drdA Riindys 4 & O1-(3.3- e - -

(-%’/_)chér/rﬁé t[%lqu_%f_htnﬁs?t?ﬂZlé ;%rnltef{tﬁ%?l?% 91] (33 B{Hnﬁ’wr&%ethyl benzyl)

amihogi2hgrdpd-@ifpororoéthple3 4 dilpaird Ay duinolae bearbopylapeid isopropyl
ester,

{¥s, 4R) -4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(l-neth

(W)=d3y 47 @l (20A Riind et i) 22 du@b 6187 9] <(3, 5-bis-trifluoromethyl-benzyl)-

amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester, ‘

(+/-)-cis 4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-
amino]-2-isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(+/-)-cis 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(3-hydroxy-propyl)-2H-tetrazol-5-yl]-
amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,
(+/-)-cis-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(3-hydroxy-propyl)-2H-tetrazol-5-yl]-
amino }-2-isopropyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid
isopropyl ester,

(+/-)-cis- 4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(3-methoxy-propyl)-2H-tetrazol-5-yl}-
amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

isopropyl ester,
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5-yl]-amno }-2-nmethyl-6-trifluoronethyl-3
, 4- di hydr o- 2H qui nol i ne- 1-carboxylic acid isopropyl
W@ 24061012003/ - ) - Ci S- PCT/US2005/021789

4-1(3,5-Bis-trifluoronethyl-benzyl)-(2-piperidin-4-yl-

2Htetrazol -5-yl)-am no] -

2-nmet hyl -6-trifluoronethyl - 43 di hydr o- 2H qui nol i ne- |

-car boxyl ic acid isopropyl eyt) (+/-)-cis-
2-Azetidin-3-yl-2Htetrazol - 5- I %3 5-his-triflu

#/arpéq |4y{(3§eﬁy;sytpﬂ.u Qrpmshyl-benzyl)-[2-(1- ne yl-piperidin-4-yl)-2H- tetrazol 5-

BB A e ke

isépx[owl,éite& s-trifluoronethyl-benzyl)-(2-

G- A ia Ty b e RAlSay1l-(3.5-bis-trifluoromethyl-benzyl)-
arélgltoﬁe1 Ir2| ﬂ1¥lﬂ§p6-%ﬁhl%fbﬁeih'yﬂ9,4~éﬁ1§(ﬁ5 bexyhin61iRE | LatboRPRORNA isopropyl

etadsS, 4R)-4-[ (3, 5-Bi s-trifluoronethyl-benzyl)-(2-pyrroli

(+gh]pc;% &éﬁ%}r ﬁg%%o%e@ﬂ&%%}—% 2-pyrrolidin-1-yl-ethyl)-2H-tetrazol-5-

1 Anhdny olnQst mmfm@lrdlﬁ&h 113 4 RN HCq Bk 1Fhel EORHEOPNIC acid
yéster(h}(ZR 4 4-1(3, 5- B?,s tr:ﬂgfauororr%l hyl ebenzyg}pjﬂ(czac1

isppropwll ésthirn- SS-yI 2H-tetrazo| 5-yl) -

(%{Qlﬂojf I{ 83 h q%&cgrél oerglgis %€_§ -néegl%yé rpyrr0¥1 1n—3Ig Hi)%—?etrazol—
Sglij%rﬂﬂ)} 4- Ihétﬁyﬁ@i’lhﬂudrbinfeﬂlly% angih Yarb=218 géMblind-2-cayok Ol acid
in-3S-yl-2Htetrazol -5-y

188Pﬁ0ﬁﬁl]ﬂsllﬂnet hyl -6-trifl uororretl iyl -3, 4-di hydro-2H quin

AR ST oS A A SORAIPY] BBl g gy ot

58l]rathine }ZJﬂ-me(hyBGOﬂlﬂﬁoryhl):il@nBﬂa}mydro 2H- qu1n011ne-1 carboxyhc acid
2-ethyl -6-trifluoronethyl-3,4-di hydro-2H qui noline-I-c
isgpu9p¥AAstes> aci d i sopropyl ester methanesul fonic acid

(ﬁ%ﬁ%)ﬁ g@gSr ;Btf%a{r{fﬁﬁ)?éfhétﬁ?il ll)éﬁz?ig ?@-@I ﬂ@t}?yl %hdﬁloigl ?f) ©H-tetrazol-

5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid

isopropyl ester,
(25,4R)-4-{(3,5-Bis-trifluoromethyl-benzyl)-[2-(1-methyl-pyrrolidin-3S-yl)-2H-tetrazol-
5-yl]-amino }-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
isopropyl ester,

(+/-)-cis- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-piperidin-4-yl-2H-tetrazol-5-yl)-amino]-
2-methyl—6—triﬂuoromethyl-3,4-dihydro—2H—quinoline-1—carb0xy1ic acid isopropyl ester,
(+/-)-cis- 4-[(2-Azetidin-3-yl-2H-tetrazol-5-y1)-(3,5-bis-trifluoromethyl-benzyl)-amino]-
2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline- 1-carboxylic acid isopropyl ester,
(2R 4S)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3R-yl-2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl
ester, |
(2S,4R)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-pyrrolidin-3R-yl-2H-tetrazol-5-yl)-
amino]-2-methyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl

ester,
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racemate, di astereonmer or mxture of diastereoners
thereof. 8. A nethod of nodul ating CETP activity
W@ 9p0129ng admi ni stering a therapeutically efPEUb065/021789
conmposition conprising a conpound of Fornmula I, or a
pharmaceutically acceptable salt, solvate, enantioner,
racemat e, di astereomer or nm-xp4w e of di astereoners
thereof to a patient in need thereof. 9. The nethod of
t
R 2GR i L GEO biteyD @ a8 S 2 Rl 21
ainiio] Chobibst-étofluorbMethdl-Feit- dibpdrof2 H-qembling 1 axarboxylic acid 1sopropy1
{)r eventing dyslipidena conprising administering a
Wer apeutically effective conposition conprising a

(BOMRA 51131sE@ffméhﬁnéth¥1OJen§y1§l@b%Mﬁ%ﬁ&ltm-teuazol -5-y1)-
accepta e sal , sol va enhant i oner racema

anjind Lemedik6-trifioromethybs Addihgdror Fbqpinslindré raedfox ylioacid isopropyl
atient in need thereof. 11. A method of treating or
Pevent | ng at heroscl erosis conprising adm nistering a

(AH8S PP, Sib@sltﬂlﬂuc%ﬁe&tylbéﬁzﬂp[mgﬁh&ir@tbtﬁﬁmﬂ—t‘étrﬂﬂ)l% yl)Jamino}-
conmpound of Fornula I, phar maceutical |y

2xthedbt tsibluerogagtiyl- %ﬂrﬂﬂwﬂ@ ZHrcalmqlmnércarbca@ém@ isopropyl ester
m%h}%ﬁés%gfgg@cid S %ﬂ]%é]h%nsa eutlgal cggﬁgbqg rs:ﬁt ﬁ/afaeogngn 101%61‘,

rdcalna&hdlhﬁsﬁeefrﬁf ot muauﬁmmaistemms geft@f.adm ni stering a
therapeutically effective dose of a conpound of
Formula I, or apharmaceutically acceptable salt,
sol vat e,

i xt o o oft ALl BPod BORFERT LB ShA0RR: slhipivering »
tHerepeetidally ERfectiveneniyoditioh cbm@atnngg canghoand DfEMﬁIiﬂa hora

t he at hol ogi cal . sequel due to high | evel | asma
PIE‘PBE‘a %@X g‘i“& aPlrs? S ﬁﬁ‘&} CRAOFICE; fﬁ@“%?&?nqi?%ftf MG pr guixture

of diastereomers thereof to a patient in need thereof.

9. The method of medulating CETP activity of claim 8, wherein the

modulation of CETP activity results in a decrease in LDL-cholesterol.

10. A method of treating or preventing dyslipidemia comprising administering
a therapeutically effective composition comprising a compound of Formula I, or a
pharmaceutically acceptable salt, solvate, enantiomer, racemate diastereomer, mixture of

diastereomers thereof, to a patient in need thereof.

11. A method of treating or preventing atherosclerosis comprising
administering a therapeutically effective composition comprising a compound of Formula
I, or a pharmaceutically acceptable salt, solvate, enantiomer, racemate, diastereomer, or

mixture of diastereomers thereof to a patient.

12. A method of lowering plasma LDL-cholesterol in a mammal comprising

administering a therapeutically effective dose of a compound of Formula I, or a



therapeutically effective dose of a conpound of

Formula I, pharnaceutically acceptable salt, solvate,
we@p@enioeer, racemate, diastereoner, or nm xturBCDS2005/021789

di astereoners to a patient in need thereof. 14. A

phar maceuti cal conposition conprising a conpound

according to claim1l and atnggst one of: a carrier,

di l uent and exci pi ent. of a conpound accordlng

to claiml for the nanufacture of a nedlcanent for
pharmacuHERLBMRACERaME sYb P VA, SRAMEPBISH RS diagieaeomginey mixture

oS GIRGESH0E AL LA Ak bLect] ve dose of a

armaceutical |l y acceptabl e
salt, solvate, enantloner racemat e, di astereoner, or
tm h)e(ﬁ g@tr)fe _ Oﬁ\ nqé 0 t?gartrlﬁrg Sénctlfg)re ;r>r%9/£nt¥nog tﬁe Batm)l%gltca sréqlrll aeed due to
5  high levels of plasma LDIL-cholesterol in a mammal comprising administering a
therapeutically effective dose of a compound of Formula I, pharmaceutically acceptable
salt, solvate, enantiomer, racemate, diastereomer, or mixture of diastereomers to a patient

in need thereof.

10 14. A pharmaceutical composition comprising a compound according to claim

1 and at least one of: a carrier, diluent and excipient.

15.  Use of a compound according to claim 1 for the manufacture of a
medicament for treating and/or preventing atherosclerosis in a mammal comprising
15  administering an effective dose of a compound of Formula I, a pharmaceutically
acceptable salt, solvate, enantiomer, racemate, diastereomer, or mixture of diastereomers

thereof to a patient in need thereof.



