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atherosclerosis, methods for elevating plasma HDL cholesterol would be therapeutically

beneficial for the treatment of cardiovascular disease including, but not limited to,
atherosclerosis, CHD, stroke, and peripheral vascular disease.

Cholesterol ester transfer protein (CETP) is a 74 KD glycoprotein that facilitates
the exchange of cholesterol esters in HDL for triglycerides in triglyceride-rich
lipoproteins (A. R. Tall et. al., (1999) 1999 George Lyman Duss Memorial Lecture: Lipid
transfer proteins, HDL metabolism and atherogenesis. Arterio. Thromb. Vasc. Biol.
20:1185-1188.). The net result of CETP activity is a lowering of HDL cholesterol and an

increase in LDL cholesterol. This effect on lipoprotein profile is believed to be
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in need of treatment for dyslipidemia and resultant or associated disease state

manifestations.
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20 s1a9%0headend riter cholesteryl acetyl bromide as a CETP mh1b1tor Morton and
Zillversmit (J. Lipid Res., 35, 836-47 (1982)) describe that p-chloromercuriphenyl
sulfonate, p-hydroxymercuribenzoate and ethyl mercurithiosalicylate inhibit CETP.
"Connolly et al. (Biochem. Biophys. Res. Comm. 223, 42-47 (1996)) describe other
cysteine modification reagents as CETP inhibitors. Xia et al. Describe 1,3,5-triazines as
CETP inhibitors (Bioorg. Med. Chem. Lett., 6, 919-22 (1996)). Bisgaier et al. (Lipids, 29,
811-8 (1994) describe 4-phenyl-5-tridecyl-4H-1,2 4-triazole-thiol as a CETP inhibitor.
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et al. Describe 1,3,5-triazines as CETP inhibitors
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et al. (Lipids, 29, 811-8 (1994) describe

4-phenyl -5-tridecyl -4H 1, 2, 4-triazol e-thiol as a CETP
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European Patent ApphR’eat ™ap O>\B18242 by Schmidt et
al . describes tetrahydroquinoljne derivatives as
chol esteryl ester transfeRbrotgin inhibitors.
European Patent Application No. 818197, Schnek et
al descri be pyridines with fused heterocycles as
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tetrahydroquinoline derivatives as cholesteryl ester transfer protein inhibitors. European

Patent Application No. 818197, Schmek et al., describe pyridines with fused heterocycles
as cholesteryl ester transfer protein inhibitors. Brandes et al. in German Patent
Application No. 19627430 describe bicyclic condensed pyridine derivatives as cholesteryl
ester transfer protein inhibitors. In US Patent 6,207,671 Schmidt et al., describe
substituted pyridine compounds as CETP inhibitors. In WO Patent Application No.
09839299, and WO Patent application No.03028727 by Muller-gliemann et al. and
Erfinder/Anmelder respectively, describe quinoline derivatives as cholesteryl ester
transfer protein inhibitors.

The above disclosures notwithstanding, a great need remains for effective
compounds useful as CETP inhibitors to treat conditions caused by, associated with or

exacerbated by dyslipidemia.
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SUMVARY OF THE | NVENTI ON The present invention

provi des a conpound of formulge | R4 H X $FR (R5)qlA

RR2 (CHR6)I 1 n\K~R | wherein nisO, 1,2,0r3; qis

0, 1, or 2; W X, Y and Z are each independently CH,

C N S, or 0w tdqUFMMARY OREHE IRO/IENTIONIOUbl e bonds

and/ or hydrogen atons to conplete_ val enc
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wherein one of W X, Y and Z may bg absent; provided

that ring Ais not phenyl; Kis aRbppd, C=O or S(Op;

pisO, 1 or 2; Rlvvhennisﬁ,gand 'S O or S(Op,
is selected froma group )<(*2 KSiA 10C1-C6 al kyl,
-0-aryl, -0C2-C6 gh&enyl /M- l,kyl, -0Cl-C6
al kyl het erocycl i c) )@CS ‘@t - - C6

al kyl cycl oal kyl, -NR7R8, - Iarig

- 0Cl1- Ceal ky1CO2R11, -QOC2-Coal kyl le cqhol , ’-CI:1- C6

al kyl NR7R8, -0OC2-C6 al kyl cyf\((r%,m R'R-1 NR'SO02R12,
NR' COR12, C2-C3 al kyl NR'R12,' C1- KWRCORL', Co- 06
al ky1000R"and wherein each cycl oal kyl, aryl and

heterocyclic group is optionally substituted with 1
wheretn gr oups i ndependently sel ected from oxo, hydroxy,

hal o, C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
n@10.36 2apkdxy, Cl-C6 hal oal kyl, -Cl1-C6 al kyl al cohol ,

- ) kyl al cohol , C1-C6 hal oal koxy, CONR11R12,
q@’ﬁfgz NR11COR12, Co- C3
W, X, Y and Z are each independently CH, C, N, S, or O with appropriate single or

double bonds and/or hydrogen atoms to complete valency requirements;

' Ring A is a five or six member ring wherein one of W, X, Y and Z may be absent;
provided that ring A is not phenyl;
K is a bond, C=0, or S(O)p;
pis0, 1 or2;
R! when nis 0, and k is C=0O or S(O)p, is selected from a group consisting of -OC;-Cg
alkyl, -O-aryl, -OC,-Cg alkenyl, -OC;-Cs haloalkyl, -OC;-Cs alkylheterocyclic, -OC3-Cg
cycloalkyl, -OC;-Cg alkyleycloalkyl, -NR'R?, -OC;-Cs alkylaryl, -OC;-CealkylCO,R',
-OC,-Cgalkylalcohol, -OC;-Cg alkyINR7RS, -OC,-Cs alkylcyano, CONR''R™,
NR''SO,R'2, NR''COR, C,-C; alkyINR''R'?, C;-C; alkylCOR'!, Cy-Cs
alkleOOR”and wherein each cycloalkyl, aryl and heterocyclic group is optionally
substituted with 1 to 3 groups independently selected from oxo, hydroxy, halo, C;-Cs
alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-Cs alkoxy, C;-Cs haloalkyl, -C;-Cs alkylalcohél,
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C6alk3‘/]cyano, C;-Cs alkyleycloalkyl, phenyl, -OC;-Cg alkyleycloalkyl, -OC;-Cg alkylaryl, t
-0C;-C¢ alkylheterocyclic, and Cq-Cg alkylaryl;
R! whennis 1 or 2 or 3, and K is a bond, is selected from a group consisting of hydroxy,

C;-Cg alkyl, Co-C alkenyl, C;-Cg haloalkyl, C;-Cg alkylheterocyclic, C3-Cs cycloalkyl,



al kyl NR"R12, Cl1-C3 al kyl COR", Co-C6 al kyl COOR11, Co-C6

al kyl cyano, -0C2- C6al kyl cyano, Cl1-C6 al kyl cycl oal kyl ,
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C2-C6 al kenyl, Cl-C6 hal oal kyl, Cl1-C6
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R® is independently selected from the group consisting of hydrogen, C;-Cs alkyl, Cy-Cs
alkenyl, hydroxy, C;-Cs alkyl, C,-Cs alkenyl, C;-Cg alkoxy, aryloxy, -OC,-Cs alkenyl, -
OC;-Cg haloalkyl, C;-Ce alkleR7R8, Cs-Cg cycloalkyl, and C;-Cs alkylcycloalkyl;

R’ and R® are independently selected from the group consisting of hydrogen, C;-Cs
alkylcycloalkyl, Cs-Cg cycloalkyl, C;-Cg alkylheterocyclic, C;-Cg haloalkyl, NR''R'?,
hydroxy, oxo, COOH, C(O)OC;-C, alkyl, C;-Cg alkyl, C,-Cs alkenyl, Co-Cg alkynyl, C;-



or 6 nenber optionally substituted carbocyclic or

heterocyclic ring with ring A, R6 is independently
weebwsmvesde f rom t he group consi sting of hydr ogeRCTM$2006/009301

al kyl, C2-C6 al kenyl, hydroxy, Cl1-C6 al kyl, C2-C6

al kenyl , Cl-C6 al koxy, aryloxy; -0C2-C6 al kenyl, -

OC1- C6 hal oal kyl, Cl1-C6 aI kyl NR7R8, C3-C8 cycl oal kyl,

and Cl-C6 al kyl cycl oal k R7 and R8 are |ndependentl

Gellleryeth e @H‘iy‘ﬂﬁﬁ@h@} &u «:edhﬁa@men & 16 alipdarply €, C6@1ke@§fgryl G-

q@/)% Cl 0 y 1%}%-3%?&2/ %i{ﬁ%rgﬁ kéyll Cgﬁ@% “Crrfrgp afgigyl Cr-Co

amgxpcyaﬁ@@i cgl@}zl@aNﬁRf‘abm6,an@m@ﬁz&abmsalk%@cowz and aryl,
al kenyl C2-C6 al kynyl, C WD 2005/097806
SadoB/cleda or aryy grosp & m;@ylallmut@eu&‘rd«wbh@l@hmdloxy, 0X0,

ﬁ%ﬂ%@bﬁbﬁ@} PyFeh G ety Gt CERAiin, o

alynGh Cal&ydlkd‘ylﬁl@l@kaﬂi@lza&dhybl any IC; - @;hlmlmaiekyl cyano,
Cl- C6 al kyI CONR7R8, Cl1-C6 al kyl NR7R8,
ocR’ epd Rk gamRIDEdofarm 2 Biigeen Gontainiggdiciarecyekie ing which may have 0,

1 le% 9@& Fglllal ?}E'g?% %ﬂonﬂoglg&eli %o%&i%&o %@Mﬂ@% may be

oplibydlly ﬁﬂastﬁﬁteﬂahﬂﬁb)&oybr CCCy eXkyBl kyl , -C2- C6 al kenyl, .

- al kyny] , Cl-C6_al kox C aIkIaIcohoI ad
1%%8 % B ¢ ﬁvjpﬁ%y} &z-wlgﬁwﬁp@a %@% G Cr 65 Akaeycloalkyt, aryl,
h@ie%éf/eﬁ@ @10@& ﬁg?h&%&?&f‘é eexno! £e,RY w9 @Hlﬁgg@[{%v@o-g

t1ronal hét erO at OrTB sel’ect
aW@pNNR t ogERCo alkslS(ODbiR ewhd:ram?l ieas defined atadveyand wherein
%i‘b%%' LGP e 580 e veis St Sapiyed gt o two
| - -
aI iy lﬁdé?k&ﬁ:‘nhy sele&é&’ from Kh?%%ﬁ@fb‘k%&))ﬁb (@@@%&\?R7 i C, alkyl, C;

erocyclic, C3 al kyl
tc@lkyél%y@@@@yl,, NRﬂaglkeoyl c@ceaumwy ICS(@) @Rﬂcwﬁeﬂm n

b h, al.k
Pk PR P et B o oty
@L@smkylyét%cwndw OR&R Qg—UQQyCIGﬂlepEHGb@%%@MK}M C;-Cs alkyl -O-

sel ected from halo, hydrox OX0

GitGeyaikyley, cz;ecmkﬂam&%cl €2 Alplany 1 1-Co atkyioyam, Korkd |

GICONN YL Sty R G R GO AL Wherein pach
c@oﬂﬁybdrl@yylygramp'is optlﬁiialmubétfﬂéﬂeg i&gg{ If(lﬂ(ly (Hydﬂ)xy, O Bhino, COOH
ARG B 065 G i -8 naT A kgt ot gynyl, Ci-Co.

o e
Rihirselented dicim theysbwgedonyisting ofuryl, Cgmwbkyl&yb i @nedkdnylaryl, Cp-
GBS BN e o
Cg{(tﬁﬁl‘k/)}lg)gh 1| andk%? ))’%%alﬁflk@am i PWCb ﬁzg‘rlﬁryl and wherein each
cycloatkylheryhray mptecmys]us gronp 1mptmmy]lly SLﬂD];umedaWiﬂy Il &r glfbups
ir%ebg?deg{lgf gqucl:tgé }(rlofn tgg ;groilp consisting of hydroxy, oxo, -SC;-Cs alkyl, C;-Cg
alkyl, C;-Cg alkenyl, C;-Cg alkynyl, C;-Cs haloalkyl, halogen, C;-Cs alkoxy, aryloxy, C;-
Cs alkenyloxy, C;-Cs haloalkoxyalkyl, Co-Cs alkyINR!'R'2, -OC;-Cg alkylaryl, nitro,
cyano, -OC;-Cg haloalkyl, Cl.-C6 haloalkylalcohol, and C;-Cg alkylalcohol,

R and R" are independently selected from the group consisting of hydrogen, C;-Cg

alkyl, Cl—Cs alkenyl, C3-Cg cycloalkyl, heterocyclic, aryl, and C;-Cg alkylaryl, wherein



C6 al kynyl aryl, C1-C6 hal oal kyl aryl, Ci1-C6
al kyl heterocyclic, C2-C6 al kenyl heterocyclic, Cl1-C6
walboslooysob oal kyl , C3- C8 cycl oal kyl, Cl-C6 al kyPeDUS1008609301
al kyl aryl, and wherein each cycloal kyl, aryl, or
het erocyclic group is optionaRly substituted with 1-3
groups independently selected fromthe group
consi sting of hydroxy, oxo, -SCl-C6 al kyl, Cl-C6
e@dhkad i1 grGilp Gﬁ)p@bkﬂm@ubst@ﬁteﬁﬁmﬁi k—)B('“%(_bupsGﬂdéﬁ@nH@itl@%Hé}étled from

hal ogen, -6 al koxy, ong ken
R

héPg@B %ﬁ@%kﬂb@éwm@w a Jeglknirp1 2€,m|d— 1;01)1/3@1% to form a
C1-
e Ty N G LN e

sdeded flﬂﬁ)prﬁdygantnhtyog&:ﬁloe ctilgsh fndagopiimaly owhidtieRES WihioRS, or C;-Ce
of _hydr ogen, - al kyl, C1-C6 al kenyl, C3-C8

akyb|%a|Pﬂa9llmaCﬁ‘éttC@HM@9%qpr le splty polvaipEneniiqperafacgmnatey diastereomer
o}“ﬂl?{tﬁferbf%s?eg%%? .PC_T/ US2005/ 009301 -8 each aryl
group is optiona stltuted with 1-3 groups
i ndefida @mstrityn\&:aheﬁt tin piovades aetge for thdduChing or regulatm CETP
al kyl heterocyclic, and Cl- CB hal oal kyl , or RI1 and
a%tbrﬁvsf REPEISINEShG s of d ompgERd ebirani Iy’ W@p@f@ywlw acceptable
- sdit, ROIVARI GRnTBMeN &M enBte, ghasl%[eoﬁle?gghﬁ;}t?féadf &%‘ie%&ﬁérg ¥Rereof, for
sél ected from oxygen, trogen or sultur and 1s
thepteaatmet] pre sambist iof amnehiomhom obGZETP anedZtedCfiseagbkyl ; or a
pharﬁﬁceuticallé bIe SE % sol vate, enantioner,
r acerrdt BreSil Z{eBHeR Sra hsthed fog tspuRg rsireyeading dyslipidemia
cérhﬁﬁﬁf»?é adlﬂﬁ%t&fn%sae(%mﬁdﬁﬁﬁ o T&Hlu?el £%h Bﬁ%é&ﬁﬁug ﬁ;&% salt,
nodul ating or regulating CETP “activity conprising
sqlh@emntﬂqu, mgmp@ngndﬁasj&rebuxmmlatuhe of diastereomers, or prodrug
ﬂpngg Oceubmﬁall eglgable salt, solvate,
eha I];’tl S r”&g Sr I astereomer or m xture of
di asfTRé pRE&E $nveh8beBlovidedn mdthed fof @RAMRNGr preY@WAR I
or anelloratlon of TP nmedi at ed di seases.” The present
COMpETRG emipistvingdscompesnt ofifaila k pharmagewically ewptabhagsalt
risi dm ni.s er |
st PURFR e ARG Fr08eRORL AR - TR g w e
therwiiitb apatient ipeesiathereofli ast er eoner, m xture of

di astereoners, or prodrug thereof, to a patient in
need [ BfBleasst InveREohProyies aimafantt fop ﬁeﬁrwndég previeatingd

alftfga'}ostcfe?@stﬁ Qfn f51 ﬂfﬁﬂfsﬁéf%}g%}n@?ﬁg@ F)f ﬁ)'rl%gla I, pharmaceutically

mnisterin oun
aqahplnh]aselﬂtsobzatel, ynacicapt,abtensatiasteredoley, ahi®ture of diastereomers, or
Bantb racemat e, 8| ast er eoner, m xture of
PIRrEtarE 3 patgEnt Prsge (RFre9ther eof , to a patient in

needTﬁ@ Ao vaE‘t‘forpﬁl%§ﬁTaE a'Iﬁameopnﬁﬂgn g'g R g?vgﬁﬁﬁgoﬂiseases

for tretlng and preventing art
redaderptoi abin ongnad (HA T amerty ongmarisiogpdmidstafng ocompaund,of formula I,
sol vat e

T e M T —
diditaebREROFBBdru8lthereof, to a patient in need thereof.

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

thereof, to a patient in need thereof.



prodrug thereof, to a patient in need thereof. The
present invention provides a nethod for treating
wanaaism7gos event i ng di seases related to abnor nRCTMEI05/009301
activity conprising adm ni stering a conpound of
formula I, pharmaceutically _acceptable salt, solvate,
enantioner, racemate diastereoner, m xture of
di astereoners, or prodrug thereof, to a patient in
needthAgr&ei:. inVAoR E)F&z‘i‘&ts al BABH bORiP Ok 4811 & IBI%HQHDL-
of rai'sing the ratio of plasm HDL- chol esterol
cipleseral inDLmemoiaksompuding pdrainnwering a @gmpﬁwtg}aﬂg effectwe dose of a

cSBRBR ToP RO b Rt e i 5o Fecpegtipger racemate,
dR8leteon®®] MBkGe of DRBeiORRES, of Pﬁ)@ Ber e@f 35 h PGSR need thereof.

m xture of di astereoners, B rug thereof, to a
pat i &he piasentérentine pmdeswmg obpoRgDes the level of plasma LDL-

/ US2005/ 0093 ent vent i.on
TR B PareTL o pRe T s RS e A SR AR Re of o
cmﬁ?@hrmvdma}mlg@nrmuaﬁhMua@HMyralcsépe&Uwgalﬁs@m@tea@ﬁutmﬁaﬂ k3temate,
ective dose of a . conpound of formula I,
dippigravmesumix¢sr of diacicesmaly, er Bradiug helcohtea patientin oy thereof.
race t r t t
oro d'rfg% Bissel eS\?an%PS NI br \Jl?aeéétalﬁhguﬁécéegh?% CS&ggﬁﬁﬁ coflprising a
cHhpSETat ofifBMEITE T 0Na phﬁmadﬁfﬁcallj’fr&dd&pdxbléfsalt Qv atd) @nddi®mer,
| evel of plasma LDL- chol esterol in a manma
TaceRBieh §iaﬁi§r®8§?ﬁ AT %@Pﬁenﬁ dipsterranagye thereohl ang aePFddt i ve
dose ?eseﬁQﬁ%‘ﬂH B{) ?(Wn‘l'@%l aa}nétho@ Bf"{l g%ﬂ/ﬁ? Iph‘xzentm g the
accep aB , SO fva e, enantioner, rac
pathel®iRabeuBelpe thxtolo® leﬁfelsjquﬂhmaﬁm sd/a@thigir ledels gf LDL-
thereof to a patient .in eed thereof The present
chaiesiel Br @P%’SPBE PePREE & B HEAR § f?ﬁPV%%‘ﬁSﬁ&z Arcgpound of
f&ﬁmﬂl , ?h{ﬁ%a@e tfc%ﬁ? Qe dia8fe sfaﬁr B Re, |en9ﬁ't10‘%16r racemate, diastereomer,
phar ma eutlca y acceptable salt, solvate, enantiomner,
or manetad dighieasineere,charoipto apattent m roked dheasdfer eoner s
t her and .a carrier. The esent.inventi
ot ovi Je eraEH R HSROBARD raer KEBEREH 0 SRRt offoTHta T for the
nﬁﬁﬁﬁ@duwbp@}negi%%sﬁt@sr géa@lnganh@wp}e%ﬁhrfg a@ﬁer@é&@ft}as Ok mammal
/or high levels of LDL- cholesterol 1n a nanml
C@nmpmng aqulraﬂmrm @t@chhge é%e@ﬁ’ feomppendiokierwplad, pharmaceutically
a%cggfe)lgl% 861 VsaQ(lvatf? rgﬁ%}ﬂa Hlb ﬁ,elp Cenfl%% g%ﬁ&%gg%' g{&ll)gt?l: ?gcp as%ergomer S, O
pfodKidihereof, 1 patiet @oiBIShereber eof , to a patient
i n"need thereof. The present i nvent ion also relates to
t he dbepesent ipwmpponalo oF O‘F@ﬂsmﬂoalhmfﬁl@ﬂ thesapy involving a compound
nuf re ]
ng%e@eﬁtclta%d Oélghe?%)g%?t‘h:élgéﬁégllv% %rd%‘mﬁg‘r eclivk %%g{sps[hch as, for
eiple] 3dthis] BgtiaRnefol et LERJCETPOABL A(Dmﬁ)(hpfaﬂeglﬁlatm g agents
formula I, Phar maceutical ]y acceptable salt, solvate,
ugshalrfor Bvarealipent Rg/PEPredFIEionf SBEISCIeFASIE ur e of

di astereoners, or

DETAILED DESCRIPTION OF THE INVENTION
The current invention provides novel compounds of formula I useful in
modulating CETP activity.
The terms “modulation” or “regulating” would include, but not be limited to, up-

regulation, down-regulation, inhibition, agonism, antagonism of the CETP receptor as



prodrug thereof, to a patient in need thereof. The

present invention also provides a conbination therapy
wOonvwlogrsng a conpound of formula | and one or PADAUS2005/009301

ot her effective cardio protective agents such as, for

exanpl e, statins; |eptin, and/por other LXR CETP, ABC

Al or lipid regulating agents wuseful for the

treatment and/ or prevention of atherosclerosis.

approptidiEtd FERGRIHT Osi6k, i, W@‘Eﬂgq}id-[ﬁ@regﬂﬁﬁg Biological

nvention provides noveél compounds of fornula T usetul

séquelapbido suchngteSENMRomct i vity. The terns "nodul ation”

N A e LA
“@E‘éa@&ofﬂécﬁmegﬁygmﬁgfﬁit&e £Bk @6 pABoMBcAPAREDRAERGitherosclerosis

PCT/ US2005/ 009301 -10 appropriate to achi eve HDL _
andlpsdther, cagdioyadEulrndissaserara pebrehecauses of dysigidsinoh egd/cadther risk

RGBS BB YRR EOF BB
régiliasieasaCHEr hatved. he ERR Bat bty but £ 861lithRed to

pat hol ogi cal states where atherosclerosis and/or
hypaskpi demiadindvisseanedze wick enatberoseleropisonbEDh sleaeied bisfod pressure,

R r L L.

ifeardingCibltabt ¥miteivio ddre@ttigtait@ritis,@hd GEhPasT disatstyof thbestral
di seases include but are not |imted to )

nefy Py q}qsﬁm@ﬁ}uglrgrmt ppgh@g@ﬂj@ demegtiarogaitive disorders such as, for

o) I Sas D, el evated bl ood pressure, . CHF,

eg“?@ﬁ’eéﬁh%%?f?ﬁs?ggh, hypertri gl ycerem a, di abetes,
obesiThy terinnfileatimeat 'Obearvitssiesaslageanimewhidhhgelbdds paaiibiting,

imted tg dermatitis, arthritis, and_ﬁgin, and ,

indtyEng SEIHPTAUNG. Rabie A3sUrang, 98/ Ing Ok KeNFIsHE) ReIPiRgrastion. or

. | 2
rlink (eSO RE Al SARIohl R () SRR %
niodnkabmehCETBeati vity, tespegsaliglas nd ated hgraming plasme lavdlsf HDL, or

rohi hiting,. inhjbiting, .aneli ing, halting,...
Fudediih-AioesrBhingtor Hiatens SHEmeE stestittingor
athBRLEIERGis! MBI &rhiaY¥an@for By RIS LGbRALa. Sy TPt OM

related to ‘or resultant fromthe nodulation of CETP

act i Gengrallpspeoi akillyn g srelsava: thet yaénsymyspbasenserved
ot AL SEpIc e BeT | B OB Ear g el R B Hrogen
aRLREE O &I NaPBhifd aVAYRSE kd EirEifIBledyaBAGY @ all structures including formula
hyperchol esterol em a. Generally, one of skill in the

I unlessi expeanely endipaied ohiPeriss; impyrutgstodhs gareyad dnowledge of one of skill
iIl(ttflgrgﬁlete)_for_alI_stable nol ecul es. Therefore, the
necessary inplication that hydrogen
General chemical terms used in the description of compounds herein described

mf\

bear their usual meanings. For example, the term "C, -4 alkyl," or “(C;-Ce)alkyl” or “C;-
Cg alkyl” refers to a straight or branched aliphatic chain of 1 to 6 carbon atoms inc‘luding
but not limited to methyl, ethyl, propyl, iso-propyl, n-butyl, pentyl, and hexyl. Unless |
otherwise stated, the term “alkyl” means C;-Cg¢ alkyl. Similglrly, the term “Co-Cg alkyl”
implies an alkyl group as indicated wherein when the term Co applies, the alkyl group is
not present, and the remaining groups attach directly to the substrate. The invention also
contemplates that the term C;-Cs alkyl or C,-Cg alkenyl or similar terms also encompass

the specified alkyl or alkenyl or similar group, which may be chiral, regio or



atons are necessary and avail able to conpl ete val ency

inall structures including fornmula | unless
wexprs@emoy i ndi cated otherwi se, is inputed to PO®US2005/009301
general know edge of one of skill in the art. Ceneral

chemcal ternms used in the depgcription of conpounds
herein described bear their usual neanings. For
exanple, the term"Cl-6 al kyl," "(Cl-Co6)al kyl" or

steQSOrﬁ@l@'SKﬁéh chir&f R1:8gib Or @teﬁe‘bfs@hﬁmc oRSup BRNAREE ects of the
al i phatic chain of 1 to 6 carbon atons |nclud|ng but

presentlipyantied. t o et hyI et hyI propyl, iso-propyl,

n- bu en | ess t se st

(e e 1 RE ey PR r larsgl] 50 s BUIET 1 g, For
ck@hple, COCOBIk kYl lindicatBPihiaes CRTsAIKY LyloﬁlF ftRBed to the aryl group,
i ndi cated wherein when the term Co applies, the alkyl

agd d@pthesesulhmg res alkylargrigl atidebed tnthe nuﬁgmgwa dpssalkyltgaewp.
ubs n_al,so
PR phb Rl e RY P T YRBHI RS
al kermb té¥n 'SUbddu@ed bREdE" & %@n@ﬁtﬂ@"ﬁlﬂaﬁﬁuteﬂ PBepe edférs @6la phenyl
al kyl or al kenyl or simlar group, which my be
gtqﬂprh@wmgm@g i0f Mg¥e WHSHNGBGoiPeed ﬁpewhggmwomgsmof CEs alkyl,

uaglé&g@drﬁ%%% éc{?bb%f ? esen BS{HEI{%&{‘B ”ﬁﬁkf%ébromo

1ch>r Q- C@haklyddaylybl GéelfaRfchokgaalayll aﬂnd@b Ogantymesdy@@tcht ut ed
by an aryl grou For _exanpl e, -C6 al kyl ary

i ndi dae&gm w&pogalm&ueemareﬁwmb@fewﬁ qrélefmcaeh%ang orefgg to
s@e lﬂrs)atura dafoﬁ?ﬂ'ﬁctol?ﬁoﬁ% aftfcflgfyl s BhEY B M havie

attac e e nucleus viat gr oup.
opriefad swtedtmhis;shhmyﬂ figmothe growgd eodieistilgeolyC,-€% hlklyl, C;-Cs alkoxy,

o TS BERRY, TS SRS SR UL R S, .

cr@bachoe] g h%@lk%&y@lealid_@ofgtk Bﬂt?mé%&‘?kﬁ&t ed from

the group consistin al kyl CI- C6 al koxy,
hydr dhy ter@ORTyl" rerf@@lw a stﬂasti@&ecéblkwmmm&pd arpiniatio,or heteroaromatic,
| oro , -br i odo, Cl- | pal kyl., .C1-C6
of BrtEabichiey g s es abf SRy e TRBRuEBncy imiBhad Pyt
quidBlyl QB@&Hy)ﬂl ReAVIL 1HdeLb] glap Poeehy Cir 1@£1n9ﬁb?fa9ﬁ1)écﬂ)}*rfdazmyl
rin refers to a saturated or unsaturated ar omat

merlgblnpm@mhnylcpmbm@ma} nsthcrimybé&?tlahwd@ﬁhawlngyranyl tetrazolyl

Z(ﬁgﬁ Tg%‘ %?%ol&%luggtéé ia%lal?ft %9 g{/‘i‘ dlzgzr ?g/iptlhbazolyl oxazolyl,
@Q&%& Y4 1 kiyi N ORGridiné t 8470119, tribk
] br ormy] i?% 0%@2 }Sﬁuk I B%Cllllﬁ%GHeﬁglngaIZE([)}g tgl (bl@ﬁ@yl

k
iz a0 e Hm@%qi&l@r@cx}c? L, it e gt ot gyralyl, 2-

t r
PR fb L ey 2SR DR R, Chogtind, 2petyin 2
bazpfurgl, G%szﬂﬁ}}lweeﬂmﬂﬁlﬂyls SIMZd)ﬂmjilt@E-Eeﬁz@flﬁgpﬂtbdnzofuryl 2-
qui nal y t et rahydr oqui no] yl ,. indazoly g)érl m di n)il
b@l}qoggﬁqw B—begg,qtglfpwe 4 %gwqt@ggyln %benzothmnyl enzothienyl, 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 “C3-Cg cycloalkyl” or similar terms refer to a saturated carbocyclic ring
having from 3 to 8 carbon atoms where the term “cycloalkyl” is used a carbocyclic ring

having 3 to 8 carbon atoms is implied.



pi peridyl, pyrrolidinyl, piperazinyl, nolpholinyl,
tetrahydr of uranyl, pyranyl, tetrazolyl, imdazolyl,

wao 2589t80azol yl , 1,2, 4-triazolyl, oxadi azol yl, PCT/US2005/009301
t hi adi azolyl, thiazolyl, oxazolyl, isoxazolyl,
I sot hi azol yl, pyrazolyl, |n1d@gopyr|d|ne
benzi m dazol yl , trlazolone yl', i m dazol one-yl,
i m dazol i di none-yl, 2-furyl, 3- furyl, 2- thlenyl 3-
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5- benzofuryl, 6- benzofhj 7- benzof u]h%/
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to a saturated carbocyclic ring having from3
pterﬁelﬂeddaartéaowcat@n@p&h@llaietpwdtleﬂmyl@lyfbhyiaplmllldlnyls used

a carb ey, clic ri avi to.8 bon LS
PR SRS CEaaE. Peaphersdo ogseel! S B, and
K%gg@wlcarbocycle as used herein refers to a cyclic

group having only carbon and appropriate nunber of

hydr dgearpoa@lm therh:emt“ekwil@mrmmgs sels“aékﬁhqﬁ@fosm«ﬁ’ iagnderstood to
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mdll&h% BaxdopE or nitleusEtRB6N ghdup. mft@ﬁrS“aﬂk?yla whthoft a dualifier
8, 9 or 10 nenber saturated, partially unsaturated,

iropliesradanCs elkyhgraBP-cycl i ¢ or a bicyclic ring

cont 0106 SaRfIShS08 0ReRagh S SR Mo b Roramernoxy,

wher éi'n sal lei's |ona

péahhestoethoxy, tlﬁﬂmg&ﬁetads;qn((CKInggessd ﬂiehmey\n se speC| f| ed
Most preferred heter ocycl i ¢ groups _include cﬁy“
pyr o |h||‘te,§§q Prgqlrﬁg c}g:pq;ﬂ}qes eR g/ﬁ:@pf] @ﬁg{pﬁﬂq &f the mventlon that

hARY Aagliéd ,orltnl:qt%'ﬁ@agy cléeﬂ%ﬂey lg?ﬁﬁngeg%e b5 CAYLROK Bk under

and tet coro
phﬁnbdyglheltcemdnmnk ihe"coapoliadskofltheinepmayns hichi e pharmaceutlcally

upder st.ood tqQ nean_ that the al kyl. grou attac
o§i5yr oV e DEBEYLFROLHE CORBORRT it e S o oo B raboth their
alB1-88 Bhy depl@ﬁtlf\téoﬂ%%nQ HuP el a%fdisdélﬁlafl{?@fo"i‘xlnkdﬂen Q)'fi‘ékboadvIﬁl@ges of

termTalkyl™ wthout a qualifier inmplies a Cl-
scalhklyﬂty,glsmmonmaeblﬂlar, or dblayashilcleary/al dyphmnadiany geanher(ecen

faor exa trifl
et i Fs oA Bt PP bl FOFo B 95 Prodrugs
1rlc'h@ acﬂ \rivafifes, SIcAAEUdfers ﬁ@ﬁzﬁ’éﬁ BeScadabh ¥athe pafenPhcidiae
conpounds of the invention t

compound with a suitable alcohol, or amides prepared by reaction of the parent acid

compound with a suitable amine. Simple aliphatic esters (e.g., methyl, ethyl, propyl,
.isopropyl, butyl, sec-butyl, tert-butyl) or aromatic esters derived from acidic groups

pendent on the compounds of this invention are preferred prodrugs. Other preferred

esters include morpholinoethyloxy, diethylglycolamide and

diethylaminocarbonylmethoxy. In some cases it is desirable to prepare double ester type

prodrugs such as (acyloxy) alkyl esters or ((alkoxycarbonyl)oxy)alkyl esters.



have chem cally or netabolically cleavabl e groups and
becone by sol volysis or under physi ol ogi cal
woandiov7sons t he conpounds of the invention, whPCI/US2®5/009301
pharmaceutically active, in vivo. Derivatives of the
conpounds of this invention hgyve activity in both
their acid and base derivative forns, but the acid
derivative formoften of fers advantages of
sol u?&'s'u’s&c}’ erbinS 4G MP BT Bh bltolép” f%'i“elg% Qéﬁﬁprﬁéﬁ?ﬁﬁ masking
in a~nanna I'an’ organi sm ( see, , Design of
rddcody sigs in pmoldtuds to&hhmt:e the seutiraty, ofAmstlher gianp 98w reaction at

Pr odr i.ncl ude | d.derjvatives, such as, esters
o BT e GAIOBHTE WEICp B s G D duAoved
PiEdting oM &Jsaal?é @su%h 8 to p%te&mr desk Q[cﬁl%@'i&%cﬁﬁ(%but not hmlted to

reaction t he pa ent acid conpound with a suitab
-QHi, A¢H, BidiT@OHl. | phablepreisttangseroenspre kmm;d Qneedfhyil], in the art

o8 Siescuingd PR PR ttne Bl R GRS et pe et iatutihg T W

WS E6WoERdSIoah Wﬂé}ﬁaﬂd%@tN&ﬂ Yahg, 190ef erred
prodrugs. Other preferred esters i ncl ude

nor pﬁ@lusq:pbmlhy)l melwi‘@ﬂm”gs 9é@uraﬁf the cgmpound of the invention

s 4 pRatal B B Ra e Tt dies S¥EpEsT s ieeh Torarsgrom o
s@fchi Aea0 %Y hobieyohi@sdt8E 8metint of the compound of formula I and a solvent.
((aIkoxycarbonyl)oxy)alkyl esters. 2005/ 097806

TppralsbGoBL 00lygws include fasexpsade. teatesi methapel, edpngl, acetone and

dlrggtﬁyf&}ﬁangdeqroup refers to a group useful for
reactive sites in a nolecule to enhance the

r eaclh tHoby ir@fanadsolige agomppumy ofahd Weﬁtﬁﬁﬂﬁds@é'ss@t ac1dlc or basic
anot her ‘desired site or S|tes foll ow ng which

ficHpRa T HPS gYBIAYS AP BEY Peirbved Whigbrase awf W@tegﬁ%lubl@ and/or more

@gﬁolﬁgﬁa;& a/u#ﬁgﬂh&@the Me‘ﬁ?{\ﬁﬁ iR 'Ré%&&ﬂ% ermbpﬂa&gmauy

apeptabltdahg inelodpbutarendiomred to, thaelkali as& nlklalingedrthesadts such as

]ia{)lﬁmﬁ%%%i“ggsﬁg{ﬂésgg]%ﬁ:Cg]ﬁﬁlmlgsngﬂggl%ggur{y\gy th%alrp@\c |§lalts are

E{gr%mend ?ﬁ:g téd%’orﬁ'?ﬂa RONRid DEtealRickne dd3%h stidS®Ah a base or by

rein erm "solvate" is a formof the conmpound
epposirtpethe reidnd AwmON- mha@erreéancryst al or crystals of a

conpound, of the jinyention have been forne om a

ot o TIPS g R P GRAETca U ARl R are the

rd ROHACh-Rxid, %d’f?&lﬁc hn(ﬂﬂgalﬂc SV ntid adiinGalts of compounds of
sol vatl ng solvents include for exanple, water,

thcazrh@nbinve@ttmaarﬁﬂse agdition ﬁ@tsam@udedﬁonexmplﬁmm@mm@u gpafernary
hose | nst.ances

oot AT ar e 0P s B ERRE o insh Brbh R U P ppgicioy o
f&ﬁdiﬁts W the célﬁbglﬁgils\gﬂ :trgglln?ela;c{ijifxtgﬁb}f?e?ﬁn@% EbMe Ber ge, etal.,

an or nore an e paren
“Eb’«m@mcal@q&p éeﬁhmﬁue 6éhg'r19ré1:%t)) d‘épmpverael@égﬁ]&tgl@lp(s) of
tﬁc’elac:?tg?spoun@ 8% Hj[%qnp ﬁ&loﬁ‘%?ag'ﬁgtreécltég \Lfﬂq stifibld &%arﬁl %ﬂﬂo@a'ﬁgc acids to

I'ne  ear
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,



[ithium sodium potassium calcium nagnesium

al um numand the like. Salts are conveniently
wonrepavedef rom the free acid by treating the aeCd/usmos/009301

solution with a base or by exposing the acid to an

i on-exchange resin. Included pithin the definition of

phar maceutically acceptable salts are the relatively

non-toxi c, inorganic and organi c base or acid addition

Q r €ciec)

PRk 8, 1OTIRNDS iR BTl B BhacBaREsocimr,
tapuatt starizate, tosyhate iifingroacethteiiflecroateitmne sulfierates @ad falorate.

nitro ases of fficient. b or m
P H R P S el mypn et i Hie gt epacle T the
hgdi%m%lnﬁde St We tﬁ’ﬁﬂﬂ@e sa@ct th%'methane%hﬁ'bﬁ'i@%@iélts'aﬁaﬂhe ?Qb}u%nélsulfonic
. : 9’ (1977)). Moreover, the basic

acgd@aﬂp(bst)artmﬂe tl’uérmeta@mniﬂw Crblfatetmi i nvention may be
reactied wth tabl e .or or a acids t
for ncsmtongd 2h s dmisGuph A M SuRlsd haShRh Ep@Y o0Sur's any one of
it9 BOE OG I8 isoRieE2ERRIBEASnic Al iSothérd be reghi-tsB e R bR of WBRIhAr€ objects of
hydr obrom de, cansyl ate, carbonat e, clavulanate,
theiinyeatien. qutwmuca@,poem@t@fttbe mvemcgymw pOSsesstonk g gore chiral

TR b S T L
cdhitsin Qg hliehy s, alﬁ%@fe@&gﬁﬂ@hfﬁéﬁéﬁst tiyplseibdety @€ cis- and trans-

i sothionate, |actate, |actobionate, |aureate, nmleate,
isemetie Ferms, of Hessgampaundsre Ty Rbarsh$ deomersane printuegsahereof, including

RS B Ch S THE R Gy BB E Vb8 e s ol 3 BB o

cortémpRridaiynkRatentiphosdbiaioaal aspﬂnmgaahcaﬁrbwromatne can be present in a
salicylate, stearate, subacetate, succi nate t annat e,
sqbérltqea& group s as B alkyl BfqURo Adhtush dfosmers a5 Weklat Bivaniies thereof

a3 b D8R8 be 3NGu IR 16 W BvendheiEL bﬁﬁgﬁ%{ %:}éregﬁf)m%p% desired, it can

purpose of the invention include“t roc
bes pteparet] bg mdiyaisotxlbimoden mahe art bhasiog Stelrécaﬂ;;&cffﬂl rtactivhe with
nmef hane sulfonic acid salt, the p-tol uene onlc é:ld

startine myjprals fhabeqntaip e apyENIAUEC SfHers AR &iey r&f‘ Lesplye

AFRARAYAY a8l etdré?eré(ﬁycﬁﬂér‘s MhyaR dréfausd E}aﬁ]%ﬂilogé/ tHaPlcHH Ito'j‘mﬁxtures of
may occlr as any one of its positicnal isoners,

thetsearemsdiesrs ead subseqrensreselutiegbpkicomertiodsl Fomxammlec la racemic

bj ect f ot i.n Ll
R HERbE o ey R S8 bR s o b P B b il
3N i Wient. "B @H@nﬁ&s th8 r&iehdi€ ArhYinfCd myuleQifFereoisomers and
Li kewt se, when the conpounds contain an al kenyl or

diablernoyieen éecgamsﬁj@ey hh‘@r@ffemnsmettmé H@@@sud@ﬁfqzrpnwbcnlﬁng:p@nts and
d%{égefqtg gﬁ@?gltllgign :sgézgr?tﬁg c]pnve1 ggﬁqu E%_?éls suclg a3 c1g?taﬂlzat10n

m xtures as well as m xtures of enantioners or cis-
and trans- isoners, are contenplated by this

i nventi on. AddiRrefsiegd EEWﬂﬁF?HtQOEIhBéhV%ﬁWB can be

PREESEN iFn substituent group such as an al kyl
group. A slich isoners as well as the mixtures

t her eafferably n is 0, or 1. More preferably, n is 0.
Preferably pis 1, or 2.
Preferably, q is O, 1 or 2. More preferably qis O or 1.
Preferred A ring '
A preferred a ring is selected from the group consisting of pyridine, pyrimidine,

pyrazine, pyridazine, 1,2,5-triazine, thiophene, furan, pyrrole, pyrazole, isoxazole,



are intended to be included in the invention. If a

particul ar stereoisonmer is desired, it can be
wonreEavede by met hods wel | known in the art by BETMG2005/009301

stereo-specific reactions wth starting materials

that contain the asymetric centers and are al ready

resolved. Alternatively desired stereoisoners may be

prepared by nmethods that lead to mi xtures of the

ls%ttlﬁﬁﬁﬂé %&r@rzeleaaezéeb&%feﬂ%nd £59. fx‘fak&@ Mmégge\gered is an A ring

hods. For ekxanpl e, raéem ¢ mxture nma
scleetecﬂ eomnatht Igr mlpﬂomgsmgewfqrwdmve pylrahnsgimsphel’ree pyrazole, isoxazole,

oun chiral sol ving.agent. This changes

Ofﬁe’?éﬁgﬂ?eﬂﬁ%aﬂ?$ﬁl CILe kF@H%Pgrgg?ere0|soners and
di ast ereoners, because they have different nelting
poi nts, 1di fferent boiling points, and different
Pefbungd Ri ti es and can be separ ated by conventi onal
neans,, _such 1 CIY stalliz Preferr odi nent s
of  TREPRIGEAR oty Benp i Hkﬁs Caiiis §¢ ﬁ%?gpgbrhﬁ gHpup
CbﬁS]&ngQﬁ @clmra&wr-@‘c%r@ﬂy)aoamyu Sd@il aﬂl@ﬁ@f&%ll}[ylg Oé1 Cs

1, or 2. Preferabl q ﬁbre prefera
alkylayclpelkyINR ef@@o*@da];ky]raiﬁg, ,Q(Elr@cf aloalkyla - @Cﬁrg'laa]kylcyano -

R s SRR 6 & BBk P occo

mgm}rahérmd 0@, an, alpyRdeloeyclRy Vg gﬁefehé@é@é@ 1665 whQ R when n is
05/ 097806 PCT/ US2005/ 009301 i sot hl' azol e,

0j saddaisdr=0; iprelowied- O@hCa’z‘]éW@rylaQ@l Lo2lkglt-01Gazed akylntyt,e OC;-Cs

ﬂ(grfcg/gfo S/ d Faolt '%.11\ lg]egemr? él]%?(ﬁéé’ —&ﬁ?}l@lcé%gl%g Cﬂ%y(F(g\y%lll(é‘OgR”

-@ep@zmyleydroay,amlec6 ﬁlayiNcRﬁ Rézmd OCMos hIkprcotlealkgINRIR®
ring is- r|d|ne Preferred RI A preferred R group

when APetEsd Ringron poerngs 1«2 @it Wit Kds § o s @rwﬁom the
I
g&%%'o%htﬂﬁgkﬁ ce&c/ %l{é/f:g ))? l%@ﬂ&fycgaw@ eﬁlye%L}? @grchéqlkyl aryl, or

hetktogldycik oatibnydlINRERSitute@@athQ6ored giplips ydlected € 1E,AB; alkylalcohol,

R odhoark b O R of Lol octrr,

- al kyl NR7R8 and - OCl - C6 al kyl heterocyclic.
l\/bre preferred group for when Rl when nis 0, and k
PreierfkftR |s sel ected -OCl -C6 al kyI aryI QOCl - C6 al kyl,

aI kyIAh%F gﬁrg\{%dps 1@60%%1?%5 gr?/%p CODSl%lng of gjgrogen Ci-Cs
alk?mafl NR7rl§zga Ja%pﬂﬂé%yl fM)i ‘E:F‘FE mlrygrgiﬁgexmh? ﬁ%kié%loaryl GG
Cxﬂl‘e'a‘lleylr edCralkytoyip-Waefs ﬁlkbfls C1—£6é1a10@1kalhd0|6n@s akylcycloalkyl,
DNy INR3Y, SGEE L, LIS, -Cs alkylheterocyclic, and -OC;-C
alkylheterocyclic. More preferred is an R’ group selected from hydroxy, C;-C alkyl,
halo, -Cs-Cg cycloalkyl, C;-Cg alkylaryl and C;-Cg alkoxyalkyl. Most preferred is an R®

group represented by hydrogen, -C3-Cg cycloalkyl, or C;-Cg alkyl.

Preferred R® Groups
Preferably R is hydrogen.

Preferred R? Groups



group consisting of cycloal kyl, aryl, heterocyclic,

wherei n each cycloal kyl, aryl, or heterocyclic is
wopbismazadoby substituted with 1 or 2 groups sel ecrag2005/009301

fromCl -C3 al kyl al cohol, Cl-C3 al kyl am ne, COCH,

CONH2, and C(O COC1-C3 alkyl,4@referred R2 A preferred

R2 groups is selected fromthe group consisting of

hydrogen, Cl-C6 al kyl, hydroxy, Cl-C6 hal oal kyl

Agfi‘éfgneé:lglﬁ@‘%s ?i‘e&ﬂ@r{l Eg er%}ﬁ}p QQR%MYIIJ&YSCI}UQLQE% &%Iesg‘rofe@y a

cl oa
mh&b@db@ydﬁnﬁﬁm&oﬁﬁpmohmmm%pﬁbalkyI Co C6 al kyl NR7R8,

- OC1- Co6 e%kylaryl -Cl-C6 aIktheterocgpllc and

- OCl- C6 al*kyl heterocycfic. Mre prefer ed is an R2 F
oxy, Cl-C6
al kyl aryl

rred, is an ¥ ‘
-C3-C8¢ cy oaIkyI or £INC6

al koxyal ky| .CFybst

reprégented by hyc
al ky]| referred oups Prefer % is hydro

=P
Pref By p8dRRA Gr oups, WB-F005/ 097806 ﬁewﬁiszoow 0093101‘
-16 A preferred isR % is represented by the group -
9R10 t@at is further I_epresented by a_ group selected

F CF NN3 FH
'‘NR7 NN N R7
3 \ a \
CH,

>§[\|]
N\ p— 7
\N/N R

, Br , /Jij\
l—.—N ,‘_N

CF CFq CF,

wherein R’ is as defined above.

Also preferred is ~NR’R'® (R*) wherein the R group is selected from the group
consisting of CO;R’, CONR'R?, S(0),NR'R?, or S(O)R’ wherein R’ is as defined above.
More preferably, R*is NRR', wherein R'? is a mono or di-substituted haloalkylbenzyl,

and R’ is an optionally substituted heterocyclic selected from the group consisting of:



N N NI1- 7 N,

_ I N RNN N,
CN CF3 Br F CF 3

NR'NNR7 N,NNR7 Br F
NNCF3 N~ N _N~~N~N-~F7 OR
wORDdFoR7d86 N~N- R O CF3 CF3 CF3 CF3 N CF3 N CF3PCT/US2005/009301
)yn/) I ~I' A\ RN.NONNO wherein R7 is as defined
above. Al'so preferred is -NRORl (R4) wherein the RO
group is selected fromthe group consisting of CO2R7,
CONR7RB, S(O 2NR7R8, or S(OR 7 wherein R7 is as
defined aboye.n _Mre prefemably, R4 is NRORILO, erein
R10 is a rmn&N di - subst”kt ed haI al*k%ﬂ benz and
RO is an optl onally substit Ht ed het er(’)\‘cycl iC Fsel ected

fromthe g ns@sﬁg V\D 200 806r
PCT/USZOOS/O 9301 -~ Nye RN_ N O N- N
' N-NRR R\\ y~/FW/ NO - N NSI#N—NHN—N
RR O RNR;-RdES ~N) R({N ( NaNJ3" ¢

ST ST S R LA ¢

wherein R is independently H, OH, NR'R® or C;-C; alkyl wherein C;-Cs alkyl group is
optionally substituted with OH, halo, cyano, CONR’R®, CO,R", or NR'R®.

Preferred R’ groups

R’ is preferably selected from a group consisting of hydrogen, halogen, hydroxy, C;-Cs
haloalkyl, C;-Cg alkyl, C;1-Cs alkenyl, C;-Cg alkylheterocyclcic, C;-Cg alkylaryl, aryl, C;-
Cg alkoxy, aryloxy, -OC,-Cs alkenyl, -OC;-Cg haloalkyl, 'NR'R, -CH,NR'RY, -NH,, -
CN, -COOH, and NOg;

More preferably, R’ is at each occurrence independently selected from the group

consisting of hydrogen, halogen, C;-C¢ alkyl, C;-Cg haloalkyl, -NR'R® and C;-Cs alkoxy.
Preferred R® u
R® is preferably selected from a group consisting of hydrogen, C,-C¢ haloalkyl, C;-Cs

alkyl, and C;-Cg alkenyl.

Preferred R’ and R®



ORSNRN-N NNN(

R R--
I O-NSNRRR\V\ 1R\ N
(__

R41 RRN , N f
t, RO /i R R //
/

woORMsHotgob- N NFNO NS N-N R O' R4/ S RPCT/UR2(045/009301
s~ RNRCN' RNRRRRRN R\NIRNN~1~1R_N
, -~/ RR RRNwerein L®R-1 ndependently H, OH,

NR7R8 or Cl-C3 al kyl vvherei n C1-C3 al kyl group is
optionally substituted with OH hal o, cyano, CONR7RS,

PRERRIAR7 9d RIRGBSndePeRfeay 8dlefod ﬁfoﬁilﬂ%é °R§Jp| c%nagﬁﬁ%emﬁldyooen

selected froma group consisting 1){/ rogen ogen
Chyehradisyt, CLCs @&enyiaCogls RiKlylar ﬂlalﬁBCaﬂsa}l ylh@mo@@clm, M@ny:lm each

oi5h EERg R P GG g5 ey (e BiglpBtofecied Tom ¢
i&&%i&){hdq@@hﬁ@m kyPH2NR7R8, -NH2; - CN, -000H, and

More preferably, RS is at each occurrence
i ndependently selected fromthe group consisting of

h dr o ivgen, Cl1-C6 al kyl, Ci1-C6 hal oal kyl ,
%ﬁ?ﬁgﬁ B%l C6 al koxy. Preferred R6 R6 is

PRIfef €l RHI ayldséF mtlﬁ&kpéﬁM@ s@lﬁe@t@@ fans lgﬁ)ﬁlp @gnmung of hydrogen,
hydr ogen C6 hal oal k Co  alk and Cl-C6
ol C P b eryaC s Al wE So6kh Ruheigmeyelic, wherein cach
fie .
GRS Bﬁ%g?%n&’é‘ﬂ%gﬁ?ﬁlﬁe%ﬁgdo?om CrCo
alkyt) lh@E)e And C;-Cg haloalkyl.

A most preferred compound of the invention is a compound selected from the
group consisting of:
4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-7-methyl-3,4-dihydro-2 H-
[1,8]naphthyridine-1-carboxylic acid isopropyl ester,
Cis-4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-methoxy-3,4-dihydro-
2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester ,
Cis—4-[(3,5—bis—triﬂuoromethyl-benzyl)-(2H—tetrazol—5—yl)—amino]-2—ethyl—6-methoxy-3,4—
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,
Cis-4-[(3,5-bis—triﬂuoromethyl—benzyl)-(2-methyl—2H—tetrazol-5-yi)-an1ino]-2—ethyl—6-
methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,
7-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-5-ethyl-6,7-dihydro-5H-thieno[3,2-
b]pyridine-4-carboxylic acid isopropyl ester,
(+/—)—cis—4—[Acetyl—(3,5—bis—triﬂuoromethyl—benzyl)-amino]-2—ethy]-6-triﬂuoromethyl—
3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,
(+/-)-cis-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino}-2-ethyl-6-bromo-3,4-dihydro-
2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,

(+/-)-cis-4-[ Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-dimethylamino-3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,
(+/-)-cis-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-methyl-3,4- )
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,



Cl1-C6 al kyl, C2-C6 al kenyl, Ci1-C6 al kylaryl, and

Cl- Coal kyl heterocyclic, wherein each aryl group is
wopbismazoby substituted with 1-3 groups i ndeperdemiskops/009301

selected fromCl-C6 al kyl, halo, and Cl-C6 hal oal kyl .

Preferred R11 and R12 Preferrgdd R11 and R12 are

i ndependently selected froma group consisting of

hydrogen, Cl1-C6 al kyl, C2-C6 al kenyl, Cl1-C6

(al- )(yllsaiFB(B S- Blldllﬂil@l@ﬁ&kﬂﬂ%h@iﬁ}%}&lﬁ}ll% vdnar 6l i ybagkino]-2-ethyl-

group is optionally substituted with 1-3 groups
@%@@B@ﬁﬁéwlr%; 4-dlihysee-éH- @l 1 dpapbhyeigines) kgpboxHig agid isppropy! ester,

($Ba P! *ﬂgj okl flucfbofIBA kP ggfzfx‘ggguﬁ Eﬁggtg&og{sb{}g-ﬁmino]-z-emyl-

nvention i's a conpoun
&mﬂaomlnaulgyleﬁ 4- dﬂ}ydﬁd\aﬂt[\u&]lﬁ@bﬂ}yﬁldmet I-cdibuxylic acid isopropyl ester,

L TE R T GBI R
6et§1tﬂ%5rongtl§rl434 dihydro %F [1,5]na %hy 1dtne— - ?1bo>éyhc ac]\d 15(_)pertoR¥/1 ester,

[acetyl is-trifluoro enzyl ) -am go
(%/-Belmél%[l@),ﬁyBls—tltlﬂda)mmm-l—benzyl) [2 (2-tert- butoxycaubonylammo ethy]) 2H-

e R B R P .
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procedures include, but are not limited to, esterification of a carboxylic acid, hydrolysis of
a nitrile to a carboxylic acid, and subsequent esterification. In addition, one of ordinary
skill will appreciate that many of the necessary reagents or starting materials can be

readily obtained from commercial suppliers or custom synthesis groups. The R, R! R?



am no] - 2- et hyl - 6- et hyl - 3, 4- di hydr o- 2H-[ 1, 5] napht hyr i
di ne- | -carboxylic acid ethyl ester, W 2005/ 097806

WOCTIsWSZ20605/ 009301 -24 (2R, 4S)- 4-{ PCT/US2005/009301
(3,5-Bis-trifluoronethyl-benzyl)-[2-(2-hydroxy-ethyl)-
2Htetrazol -5-yl]- am no 225

}-2-ethyl-6-nethyl -3, 4-di hydro-2H |

1, 5] napht hyri di ne-1 -carboxylic acid ethyl ester,
RE2R, RS)R®, W, X, Y, Z, etc, used within this section f01 the §>u1*pose of lllustlatmg the
4-[[’ 2-(2- Amino-ethyl)-2H-tetrazol - 5-y cyano-5-tri
valiQus merteedsydf spethesizing compounds of the 1nvent10n ale not necessauly

SRR i e E e e BT ety W PLaYPE Sofriaprure for
cé@Pouhdl of forfnula I, assuming W, X, Y, Z do not all equal carbon. However, groups
(3-Cyano-5-trifluoronet hyl -benzyl ) -[ 2- (2- hydr oxy- et hyl

11‘9 sippfay msptg:zma;escqu)}tenswe in scope and meaning compa1ed to groups occupying
51%{11%1 ﬁémg Tous a@yciefmeé Elrftllleu en%glg 'étgﬁ/ctting é)g F%rbl i:fgrgl%was %

phar rraceutl cally acceptable salt, solvate enantl oner

or diastereoner or mxture_ thereof. The positional

i somers i ssues, and geonet Sthemebners associated with

the asynmetric carheon atoms of conpounds of fornmula |

er\/@l S dent fBII ate \,t,o e thin  the scope\g,ﬂ t kR

i nvert i°6h™4s 3 uﬁ ul for kbe,treatnent .of
di S'e;.L@aﬁbel agred to C5 Nprzgodul_at‘lTﬁz_’Synt hesi's, /\\/COOR
Con'paun s of idnepy nventa on The c/uﬁagggﬁt‘eof the pg R
instant, i nvertPGR™28n be synt hedi z& xenpli¥ied in

t he scherres bel ow. Aryl amino estel internediates of
Formula 1° can be chem caIIy Q{separ@d for exanpl g byo

fohBl@MngtheNsyt e routes\Qet th in the
Scif&R¥Es bel dw. verCl B £ ofl o GPARTNS| on Q"
not intended~jo~Qe ki mting to th ge of the YN g2

present inventigh in any way. The ggagents and
starting material ¢ are readily avalldgle to one of 6
ordinary skill in the art. Other necessary.reagents
and starting materials may be nade by procédures
whRcbciasaes; sel ect ed, fron@standard technlques of o%g3n|CNH
an het er ocyclic tr tech | whi ch ar
an%@gébus to the syhﬁﬂ] knowmm4ﬁQ§ucturMI X ;IA}\ .
S kdbdkiRfice kALRE Medi at s értl Ng 2yt argcand t hez R
peocedur es descrlbed h the pr epatrations and exanphegﬁ
bENEW, i ncl udi ng any ovel procedures. Such known 8
procedures include, butyare not limted to,
esterification of a carboxylic acid, hydrolysis of a
nitrile to a carboxylic aC|d and subsequent
esterification. In adgltloﬁ }pﬁé of ordinary
0-N 2
or
NaCNBH,
Q 10

R
s RN\ R7COC], base; 10

R —R
or 5 HN
R RCHO, NaCNBH; or
kwfl oo N i
! X
Y\Z N 2 )
N 2

R carbodiimide reagent; Y‘z Ri0- Br, I, OMs, OTs (LG)
1 or
R RNCO P NaH, or K,CO,
0] DMF or DMSO

10

Synthetic scheme 1 shows preparation of compounds of formula I wherein and n

is 0. For example, substituted heteroarylamino esters 1 that are either commercially
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car bdeaqyiﬂtlde of é dvgetrﬂatmemzmm R @plqm1ateﬂ§asuhst1@ned3@iytblzalwl
clﬁoro?ormate in the presence of an organic base such as pyridine affords carbamates of
structure 7. Alternatively, treatment of 6 with an acid chloride or an appropriate activated
ester, such as those generated in-situ from the reaction of an appropriately substituted aryl
or alky! carboxylic acid affords compounds of formula 7.

Generation of urea derivatives from 6 is accomplished by treatment with a
carbamoyl chloride in the presence of base such as pyridine and DMAP (dimethylamino
pyridine) or an alternative base such as NaH in DMF. Alternatively, treatment with
phosgene, or carbodiimide (CDI) reagent such as cyclohexylcarbodiimide or analog
thereof, followed by the addition of an appropriately di-substituted amine will afford
ureas of structure 7. Formation of sulfonamide derivatives from 6 can be accomplished by
reaction with appropriately substituted sulfonyl chlorides in the presence of a base.
Conversion of ketone 7 to 10 may be performed through direct reductive amination with
an appropriately substituted alkylamine or aryl amine to afford compound 9.
Alternatively, compound 9 may be prepared through formation of the amine derivate 8 by
reduction of an intermediate oxime, followed by alkylation with an appropriately
substituted benzylic halide, mesylate or tosylate, or by reductive alkylation with the
appropriate aldehyde or ketone in the presence of a reducing reagent such as NaCNBH;.
Compound 9 is converted to 10 (a compound of the invention) by acylation with an
appropriately substituted symmetrical anhydride or acid halides to afford amides.
Reaction of compound 9 with chloroformates affords the corresponding carbamates,
Reaction of 9 with isocyanates, carbamoyl chlorides, or appropriately substituted sulfonyl

chlorides affords the corresponding urea or sulfonamides respectively.
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I sopropyl c 1oro ormate, or other suitable protecting

group to provide 2. The Suhpmerdd 2 may in turn be
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Di eckmann condensati on- cyeli oph of internediate 3

yi el ds N-protected naphthyridi negd, which is subjected

to acid hydrolysis and decarbeoXyl ation to afford

ketone derivatives 5. Renoval ofRthe protecting

group, if necessary, with achd (e.g. PPA

(pol yphosphoric acid)), TMslI  (trinethylsilyliodide),

or HORYrpvi des the inkernediate 6. ARL@rnatsi vel vy,

utili zi{é@w g‘ sanme cqmbditi ons_'t_o'_e.ff&\?;zﬁso 8, one

can progeed. direct! g’t0'H without deprqt ekt . &f.

N-acyl ati%n 6f 6 by treatment with an appropriately

substitutegd aryl or ahkyl chloroformate imthe

presence of an organic base such as pyridi nelaff* @

carbarnates of structure 7. Alternatively, #r&aagf°

of 6InWs|ctth%q a,at?lle %uccllé](l)p rillicda%'o%ratig Qubas%%rt%grolcgﬁrg b?%e‘t}\l/oa}its Ff(%own in
the art, (Wells, K. M. et al. Tetrahedron Letters, 1996, 37(36), 6439-6442). The

appropriately substituted amine 14, such as benzylamine, is dissolved in a suitable
solvent, such as DMF or DMSO. A base such as cesium carbonate is added. The
appropriately substituted fluoro heterobenzoate or heterobenzonitrile 13 (R®=CN or
C02R3), such as methyl fluoronicotinate ester is also added. The reaction proceeds at
0 °C to elevated (up to about 150 °C) temperatures in anywhere from ten minutes to
several days depending on the stability of the starting materials. The product of structure
15 (R® = CN) or 1 (R® = 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.

| Scheme 1b

RR 6 a Rs 6
%WIR R %WIR
] N —_ > 1
Y\z Yo

+ R TH _R®
Br, | z~ N
0 lb
R
16 14 15 R6=CN
1 R6 = CO,R?

In scheme 1b, the N-heteroaryl coupling occurs by methods known in the art,

(Hartwig, J. F. et al. Angew. Chem., Int. Ed. Engl. 1998, 37, 2046-2067). The
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repared following .the procedures of schenes la to le
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solvent, such as DMF, followed by addition of a base, such as cesium carbonate or
sodium tert-butoxide/ A suitable catalyst complex, such as palladium acetate and
diphenyl phospino ferrocene, an appropriate alcohol (R*-OH) are added. The reaction
mixture is then saturated with carbon monoxide. The reaction proceeds at 0°C to elevated
temperatures (up to about 150 °C) in anywhere from ten minutes to several days
depending on the stability of the starting materials. The reaction may also be preformed
under pressure using procedures known to one of skill in the art. 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.
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substituted am ne 14, such as benzylamne, is
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A base such as cesi um car bSdehe I added. The
appropriately substituted fluoro heterobenzoate or
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met hyl f1 uoroni gdtindfe ester is al gd g:" The
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starting material sy The product of styucture 15 (R6 =
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dry ice, or dimethyl carbonate. The reaction proceeds at —78 °C to room temperature in
anywhere from about five minutes to several hours depending on the stability of the
starting materials. The product of structure 1 can then be isolated by a standard aqueous
workup, followed‘by normal phase chromatographic methods or recrystallization

techniques commonly employed in the art.

Scheme le
RS
Y rg et
Y\Z ll\l/\l\/u\o i rﬁ‘ﬂz
0=8=0 PPA ~z7 N
0=8=0
18 19

The ketone intermediate 19 may be prepared following the procedure of Scheme
le. (see also Booker-Milburn, K.1,, et al.; J. Chem. Soc., Perkin Trans. 1,3261-3273
(1997)). N-(p-tolylsulfonyl)-3-aminopropanoic acids can be made by alkylation of the
appropriate heterocyclic amine via a procedure similar to that shown in Scheme 1 and
then saponification of the resulting ester to yield compound 18. Compound 18 may then
undergo an intermolecular acylation to form the 4-keto quinolin-4-one 19, using a variety

of procedures known in the art.
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Compounds of formula I may be prepared according to scheme 3 below.
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30 . 29 22

As shown in Scheme 3 intermediates of general structure 1 such as for example 2-
aminopyridine 3-methylcarboxylate, are converted to 30 (a compound of the invention)

utilizing conditions similar to those described in Scheme 1.

Compounds of the invention such as 8 can be prepared according to Scheme 4.
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As shown in Scheme 34, heteroaryl amine 1 such as for example 2-methoxy-5-
aminopyridine, can be converted to 31 by reaction of the appropriate aldehyde or ketone,
followed by treatment with an N-acylated enamine in the presence of acid. Reductive
amination, or alkylation provides 32, a compound of the invention, which can be further
functionalized at the N-4 nitrogen by amide hydrolysis to give 33, which in turnis
alkylated via reductive amination to provide 34. Compound 34 may be acylated or
sulfonylated using standard procedures by one skilled in the art to provide 35.
Alternatively amide 32 may be directly alkylated using an appropriate alkyl halide, alkyl

tosylate, or the like, in the presence of base to provide 35.

Alternatively, compounds of the present invention may also be prepared according

to Scheme 5 or known variations thereof.

Scheme 5
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Compound 31 is acylated to provide compound 32, which in turn is selectively
hydrolysed to afford amine 22. Compound 32 can'be alkylated using an appropriate alkyl
halide, alkyl tosylate, or the like, in the pfesence of base to provide 30. Alternatively, 22
can be alkylated using reductive amination conditions to afford 29, which in turn may be

acylated or sufonylated to afford 30.

Certain compounds of formula I may be prepared as shown in Scheme 6.
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As shown in Scheme 6, amine 29 can be treated with for example cyanogen
bromide or N-cyano imidazole in the presence or absence of base to form the N-cyano
derivative 36. The synthesis of imidazole 37, tetrazole 38, triazole 39 and oxadiazole 40
is illustrated in the scheme. Tetrazole 89 can be alkylated using the appropriate alcohol
under Mitsunobu conditions, or with the appropriate alkyl iodide, mesylate, or the like in
the presence of base to provide 41. Triazole 39 can be alkylated using an appropriate |

alkyl iodide, mesylate, or the like in the presence of base to afford 42.
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As shown in scheme 7 compound 29 can be transformed to compound 43 by
reaction with diketene or a a-haloketone, further treatment with hydroxylamine
hydrochloride can afford isoxazole 44. Alternatively 43 can react with hydrazine in a
solvent such as ethanol to afford pyrazole 45 that can be alkylated or acylated to afford
compound 46.

Alternatively compound 43 can be converted into the oxazole 47 by tratment with

sodium azide and methanesulfonic acid.
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As shown in scheme 8, secondary amine 29 can be transformed to the acyl
chloride 48 by treatment with triphosgene. Compound 48 may be converted into the
oxadiazole 49 by reaction with an appropriate amidoxime. Alternatively 48 can be reacted
with hydrazine to yield compound 50. Compound 50 upon treatment with an appropriate
acyl chloride in the presence of ammonia affords triazole 39 or in the presence of acid
such as sulfuric acid and water affords the oxadiazole 51. Compound 48 can be treated
with ammonia to yield the ureido derivative 52 that can be transformed into oxazole 53
by reaction with an a-haloketone in the presence of a base. Alternatively compound 52
can be converted to the corresponding thioamide with Lawesson’s reagent and which then

reacts with a o-haloketone can afford the thiazole 54.
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As shown in scheme 9, compound 41 may be hydrolyzed to the corresponding
amine 55, and may be further acylated using standard procedures by one skilled in the art
to provide 41. Or alteratively 55 can be treated with triphosgene or
trichloromethylchoroformate to provide 56. Compound 56 can afford compound 41 by

reaction with the appropriate alcohols.
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As shown in Scheme 10, tetrazole 38 can be alkylated with the appropriate
protected aminoalcohol under Mitsunobu conditions or with the appropriate protected
aminoalkylbromide, iodide or mesylate, or the like in the presence of base to provide a
protected aminoalkyltetrazole 57. Removal of P1 using methods well known in the art can
yield compound 58. Alternatively, tetrazole 38 can be alkylated with the appropriate
alkylcyano bromide or with the appfopriate acrylonitrile under Michael reaction
conditions. Cyano derivative 59 can be then reduced to the corresponding amine 58.
Tetrazole 38 can be alkylated using the appropriate alcohol under Mitsunobu conditions,
or with the appropriate alkyl halide or the like in the presence of base to provide 60.

Removal of P1 (protecting group) using methods well known in the art can yield
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As shown in scheme 11, heteroaryl amine 1 can be‘converted to 62 by reaction
with the appropriate aldehyde in the presence of acid. Compound 62 may be acylated
using standard procedures by one skilled in the art to provide 63. Heteroaryl derivative 63
may be alkylated using an appropriate halide or tosylate or the like, in the presence of

base to provide 64

ASSAY
The following assay protocol and result(s) thereof demonstrating the utility and
efficacy of the compounds and/or methods of the current invention are given for the

purpose of illustration and are not meant to be limiting in any way.
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TopCounter with window settings fully open. A decrease in radioactive signal represents
the ability of compounds of the invention to inhibit the activity of CETP.

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

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

Alternatively, other sources of radioactivity may be used to track the CETP
activity in this assay. In yet another alternative, radiolabeled-LDL may be used in this
assay.

Compounds of the present invention tested have shown inhibition of CETP

activity below about 100 micromolar when subjected to the SPA assay procedure above.

Assay Of Cetp Activity In Vivo

Syrian Golden Hamsters, which express endogenous CETP, are used to assess the
activity of the compounds in vivo. Test compounds are administered orally in selected
aqueous or oil based vehicles for up to one week. At various times after dosing, ranging

from 4h to 48h, blood can be obtained. CETP activity is determined by a method similar
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dosing, ranging from 4h to 48h, blood can be obtained. CETP activity is determined by a
method similar to that described for the in vitro CETP activity assay, except that plasma
from treated animals is used as the CETP source in the assay.

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

source in the assay.

Assay Of Plasma Lipids In Vivo

Activity of compounds of this invention in vivo can be determined by comparing
the level of elevation of HDL cholesterol relative to 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) is used to
test compounds of this invention. Test compounds are administered once orally in
selected aqueous or oil based vehicles. At various times after dosing, ranging from 4h to
24h, blood is obtained. Blood is allowed to clot and serum is obtained by centrifugation.
HDL cholesterol levels in the serum is determined by HDL-C plus reagents
(Roche/Hitachi, Indianapolis, IN) with a clinical chemistry analyzer (Roche/Hitachi,
Indianapolis, IN). Additional serum lipids can be analyzed by enzymatic methods.
Lipids in the VLDL, LDL and HDL fractions are analyzed by enzymatic methods after
precipitation or size exclusion chromatography. An example of the elevation of HDL

cholesterol levels at 8hr are summarized in table 1
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beffeddirgea high Hartegtldholesterol diet for a minimum of two weeks or in non-

hypercholesterolemic hamsters fed normal chow for two weeks. Test compéﬁnds can be
administered orally in selected aqueous or oil based vehicles for up to 1 week. Serum can
be obtained and lipids can be analyzed by enzymatic methods. Lipids in the VLDL, LDL
and HDL fractions are analyzed by enzymatic methods after precipitation or size
exclusion chromatography.

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

analyzed by enzymatic methods after precipitation or size exclusion chromatography.

Method of Treatment
As used herein, the term "effective amount" means an amount of compound of the
present invention, i.e., formula I that is capable of alleviating the symptoms of the various
pathological conditions herein described. The specific dose of a compound administered
according to this invention will, of course, be determined by the particular circumstances
surrounding the case including, for example, the compound administered, the route of

administration, the state of being of the patient, and the pathological condition being
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tejehauy 304 pe/ds of mnmuml Rbyhapeegenignyrptian. Brﬁémmdzaltygloses
?elélﬂ?wﬁf be PSX a%t ﬁtg gﬁb(lilhﬁ%%) n ‘Dd%}re presence of,

to prov ng assay protocol

and mas Ublﬁ]?@l)ndsmItlﬁ@fnv‘é@ﬂi@ﬂéaﬁ]rb@tddﬂgnﬂsﬂé&dbﬁy 4 virler@abfroutes
efficacy of the conpounds and/or nethods of the
inclidiheral, gaal iransdaimaal givheaneons tingavegapsp dueangfscular, and

S8 B0 BB ERR e Bey  P BBIN, e

séledtionlaflwiictt @ill Bs aydedIpahdssapling 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. By "pharmaceutically acceptable" it is meant the carrier,
diluent, excipients and salt must be compatible with the other ingredients of the
formulation, and not deleterious to the recipient thereof.

Pharmaceutical formulations of the present invention can be prepared by
procedures known in the art using well-known and readily available ingredients. For
example, the compounds of formula I can be formulated with common excipients,
diluents, or carriers, and formed into tablets, capsules, suspensions, powders, and the like.
Examples of excipients, diluents, and carriers that are suitable for such formulations
include the following: fillers and extenders such as starch, sugars, mannitol, and silicic
derivatives; binding agents such as carboxymethyl cellulose and other cellulose
derivatives, alginates, gelatin, and polyvinyl-pyrrolidone; moisturizing agents such as
glycerol; disintegrating agents such as calcium carbonate and sodium bicarbonate; agents
for retarding dissolution such as paraffin; resorption accelerators such as quaternary
ammonium compounds; surface active agents such as cetyl alcohol, glycerol
monostearate; adsorptive carriers such as kaolin and bentonite; and lubricants such as |
talc, calcium and magnesium stearate, and solid polyethyl glycols.

The compounds also can be formulated as elixirs or solutions for convenient oral
administration or as solutions appropriate for parenteral administration, for exampie, by
intramuscular, subcutaneous or intravenous routes. Additionally, the compounds are well

suited to formulation as sustained release dosage forms and the like. The formulations



An in vitro Scintillation proximty assay (SPA) has
been used to test the ability of conpounds of this
wonvesmb7son to i nhibit the transfer of radi ol abeCeas2005/009301
chol esterol esters between HDL and LDL. This assay
nonitors the inhibition of thetransfer of
[ 3H] chol esterol esters from HDL (Anershan) to
bi oti nyl at ed LDL (Amershan) by a CETP source. CETP
cBh 0646 eshsBtAMhAANe Ff bdi&ast ARt achiay &) dp&BEht @)ﬁ@»aél%gefteﬁlbly ina
express human has been used to nediate th
partenaf @hysmﬁgleal lgcativnnpessdly peaiiarerion of hnm,h |T¢1h CDhtews envelopes,

be ed.chol estero
ol R B R  §h epte TSl FOR R e FE B asier wares.
the Wwtponyiase@rhila Il SerlRPIRwildbe administered in a convement
streptaV|d|nISC|nt|IIant coated SPA beads (Anmersham.

fomerati easrdgiinpiiedibydhe pdemgling shyisiasu ridg fblﬂp\alng’é@lmaﬂ@hon
?9?1\#)\1%5 are o%'l)pﬂ\ua \Je and are Ogcaqqgte}égeéitto hnlﬁt %’Me%gﬁ%% 0 Be pr egent
m\&mleﬁents t he abl I|ty of conpounds of the i nvention
to inhibit the activity of CETP. Alternatively,
addi ti onal CETP sources can be used to nediate the
transfer of radiol abele ol ester in this
assay. Endogenous CETP f?r&q@rllérlﬁ% sma, CETP from
m ce Indaefotrouledmisesisich fistbow, CAERye. Brgdecﬁérd’ogﬁlm%c@d%nd of
from hams{ can be used as the CETP source in this
gy L agatt e%Oi\aatt«? yeAeyate CRRFIOEY Ideégmw@gﬁr pEMisEEe fdipgigeomers,
[

O"#%g o oo B« Lo n 7 o Tk ltfccive agent
up¢fakiom tlerpravetide ofshbufventiothat is high in aI bum n may be
used as the buffer in which the transfer of
radi ol abel ed chol esterol esters fromHDL to LDL nay
FREHHTatiof\  €feNdhl Mpkyles Ot her sources of radioactivity
may be used to track the CETP activity in this assay.
Hand geletimpagishles avgl repaned usieg theddiloviagel ed- LDL may be
used in this assay. Conpounds of the present
i nvention tested have shown inhibition of CETP
activity bel pwahait 100 m cronol ar
the SPA assag/ﬁgpr ocedure above Msam%%n%e%?% %Eﬁﬁ?/% y
|ActiveyugrGlientan Gol den Hansters, which éb(bfla@ﬁﬂ

do% us CETP, are used to assess the 6{jsivity of

‘jﬂgounds in vivo. Test conpounds ar & &89 ni ster ed

qtﬁlcﬂ]yjowab]g@lo@ggled aqueous or oil based guedyocl es for
f&ﬁ) to one week. At various times after dosing, ranging

b¢ﬂn4ﬁlu!<b3518¢¢ntlﬁibb@d can be obt ai ned CETF15act ivity

PCT/ US2005/ 009301 -41 to t hat descrl bed for the ill
vitr ‘Th@?J%nﬁ‘é‘ﬁd VibbYe BSS B chEXge8RE cdBfiankt A5MRNE F®nable -

treat
vauatlons prov1ded

A tablet formulation is prepared using the ingredients below:



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

strain of transgenic mce that express human CETP
wODasmarswe CGer mantown, NY) are used to test ceapawsm@s/009301

of this invention. Test conpounds are adm ni stered

orally in selected aqueous ors0i|l based vehicles for

up to one week. At various tinmes after dosing,

rangi ng from4h to 48h, bl ood can be obtai ned. CETP

[ WAVA N ermned by a nethod simlar to that
E&GhNd ?%?Q%he in vitro CETP activity assay, except

that plasma fromtreated animals is used as the CETP

transgenic ﬁﬁ@@d$ﬁgf express both huneRUaETP(ag/blet
- ook it - adbaiih e

GET TRy OV a
=190

‘ conmpounds of this invention:
cenplow) dsicieessadideni stered oral |y in selaot-edoaqueous
or oil based vehicles for up to one week, At various
Piliven digridss fwmed ng, ranging from4h to 48%; 8 o00d s
[ CETP activity is determ ned byca t hod
g?%nlaalwa%q?o t hat described for the in vi tsrc%geCETP
Tﬁ&&dlﬁlll)édén@%@}zflel]@é@?ﬁﬂtcoh ss® RSB tagers t r eat ed
animal s is used as the CETP source in the assay.
As s apliemapyelgnableisgaescantaiying@- Acl PQH mg ob pctevgripgigAigat are made
of is invention in vivo can be detern ned by
u%gﬁ% ™y the level of elevation of HDL chol esterol
relative to control by a given anmount of a conpound
in a CETP-contai ning animal species. A strain of
Femupafipand:cT#hle® t hat express both hunan CETP and
human apol i poprotein A-1 (Taconic, Germantown, NY) is
used to test conpounds of this invention. Test
conmpounds arnggredehni st ered once oral | yQuantitg ahgledbas)

aqueous or oi hased vehicles. At various-tines after
Acsveggradigiii ng from 4h to 24h, bl ood i s29bl@thed.
E&pqp is allowed to clot and serumis obtaigﬁd by
St T | fugation. HDL cholesterol levels in the serum
Caliglete mittvesyshylifdDL- C pl us reagents (Rochgs Hitachi,
| ndi anapolis, IN wth a clinical chem stry anal yzer
PRovmymrodigaRe | ndi anapolis, IN). Additiorhl serum
I.Qinds g yzed by enzymatic nethods. Lipids in
H%go%f_%ﬁ%ﬁ‘gﬂ%})HDL fractions are anal yzed by
Sodiymadartsoxyatettodselafloser preci pitati on or si4g
excl usi on chromat ography. An exanple of the gevation
Brasppsiumsiaradst erol | evel s at 8hr are sunmar{-2ed in
ﬁé‘ﬁ‘l@ e | WD 2005/ 097806 PCT/US2005/ 009301 -4 Table 1.
evation of HDL cholesterol levels at 8 hr Conpound
Si ngirRe &¥tafle iferE®ent, starch, and cellulose are passed through a No. 45 mesh U.S.

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

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

made as follows:



of Exanpl e Dose chol esterol No. (ng/kg) increase 8

30 313 11 30 134 15 30 91 18 30 187 19 30 52 52
wGQoBB9Te ef ficacy of these conmpounds in vivoPCausals009301

be determ ned utilizing Syrian olden Hansters. The

conmpounds can be tested in hagters nade

hyperchol esterolem c by feeding a high fat high

chol esterol diet for a mnimmof two weeks or in non-
FavR@eGhPk-esh§aliemd ¢ hamsters fed normal chow for two

weeks. Test conpounds can be administered orally in
selected aqueous or 0|I based vehlcles for up to 1

analyzed byqu¥Vﬂﬁt|c nethods L|p|ds °W“?%%YV@6@H)LDL
A@ﬁdergkaﬁéﬁctlons are analyzed by enzyqﬁilqoaﬁ&gods
after “precipitation or size exclusion chromatography.
SAler cralboxyeleyhyl @eldtlos n of transgenic m ce5® et
x ress human CETP (Taconic, GCernmantown, NY) are used
Y8R est the efficacy of the conpounds of th PO mg
EkHMﬁBE&@@omFBE hCETP m ce can be made Om
hyper chol esterol em ¢ by feeding a high fat chow d| et
Fayoh as TD 88051, as described by Nishina gtv.al. (J
C&%%Id Res., 31, 859-869 (1990)) for at least two
ks before the start of the study. Test 08r¥pounds
Peafledearrdig ni stered orally in ‘sel ected aquepyg, or oil
based vehicles for up to 1 week Serumcan be obtained
and [Thpnctslicaomnt isq;aaeredltlymegh h)woemi;mzam UcS.mixtve@add mixed with the
Li.pids .in the VL LDL .and fractiops are
saﬁavw@wxwwgw% 9‘%{1?58 aﬁétswaago e SIB?%IE iPBTE-afl PpRengpic acid
sSlufi6n, §GbH 2h@ Bolo P ARRLLANFRDYomdVEE 1E W afdr afli 84 WhthABring.
used herer’'n, the term "effective amount” neans an
Saffouentt wafer as;ﬂnpolad@bddb prédaice hegsemted yoheme. on, i.e.,
formula | that is capable of alleviating the synptomns
of the various pathological conditions herein
descrabRebsol HBuBRER Iphd farddiQeatdin 2 tHeFBROWRG ingredients:
adm ni st ered accord)l ng to this rnvention WI% of
course, be determined by the particular circunstances
1:surroundgn%the case including, for exanple, the
ﬁl%tered, the route of adm nistration,

the state of being of the patient, and the
pathological condition being WD 2005/097806

PCT/ US2005/ 009302gredient Quantity (% by weight)
Active ingredient 0.25
Ethanol 25.75
Propellant 22 (Chlorodifluoromethane) 70.00

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

The valve units are then fitted to the container.



-43 treated. A typical daily dose will contain a

nont oxi ¢ dosage | evel of fromabout 0.01 ng to about
waQmsmg7sday of a conpound of the present i nvenPCoOMIS2005/009301

Preferred daily doses generally will be from about 1

ng to about 250 ngy/day. The <dnrpounds of this

i nvention can be adm nistered by a variety of routes

including oral, rectal, transdermal, 'subcutaneous,

FomtulaticeenoubntravertquaSabgighar, and intranasal. These
conmpounds preferably are fornmulated prior to
adm nistration, the selection of which will be

figsdf&d by the attending physician. Thus, apakd
aspect of the present invention is a pharmaceufica

aotiposigtddiamt conpri si ng an effective anmount ob0ang
onpou | of Formula |, or a pharnaceuticall
g salt t hereof, solvate, prodrug,IXQﬂgﬂtioner
jégr ﬂﬂé Ol'iﬁtl §f t$8 abm%'ﬁ‘} %di’é ﬁ""ﬁ]‘fﬁ%ﬁéﬂq‘ﬁ%{y' q‘ﬁn lfé];S PelcﬂB'aepatient at
amgbﬁm@nusmlpelsmﬁﬂté or mJI atl ons conprises from O 1%
to 99.9% by weight of the fornulation. By
"pharnmaceutically acceptable” it is neant the carrier,
di l uent, excipients and sa; be conmpatible with
the ot her ingredients of ?EkaEE%U|atlon and not
THef@loarih®esantjded dre ilhsabipveesttcontp@nadd macﬂ%lflafamqmmhdmaht could be
formul ati ons_of the resent i nvention can be prepared
mgge by pae abitkiban s sHiHollavingdheieact ugg%@smeﬂ%ﬁ' @H@WH to one
. X
o S Bl o AP R W eamples should
ireccwpy Bntitsthe schipewétitesclaiors. carri er s, and fornmed into
tabl ets, capsul es, suspensions, powders, and the I|iKke.
Exanpl es of excipients, diluents, and carriers that
are suitable for such formayheqs include the
following: fillers and extenders such as starch,
75[Ageﬂyls(3 Mﬁﬁmﬁhbromhiylshehi)db emirgdrS-ethyi-§.éstihysirerdHnigieno[3,2-
e car nmet.h cel l ul ose and ot her
bﬁ’gﬂlﬁ %al C\)aﬁfcﬁé%% eéeﬁat es, gelatin, and
ponV|nyI pyrrolidone; noiBturizi Ag agents such as
gl ycerol; disintegrating agen sdich as cal ci um
carbonate and sodi um bi c&f bo ; @lgents  for
retardi ng dissolution such.as.paraffin; resorption
accel erators such as quatefnarly anmoni um conpounds;
surface active agents suo;ias cetyl al cohol, glycero
nonost ear ate; adsorptive_carfiers such as kaolin and
bentonite; and | ubrican as talc, calciumand
magnesi um st earate, and ol yethyl glycols. The
conmpounds al so can be.fornul'ated as elixirs or
sol utions for convenient o dm ni stration or as
sol utions appropriate for pargnteral adm nistration,
for exanple, by intranuscul af,~subcutaneous or
i ntravenous routes. Additionally, the conpounds are
wel |

Step 1. Preparation of 3-Amino-thiophene-2-carboxylic acid
0

s OH
\

NH,



suited to fornul ati on as sustai ned rel ease dosage
forms and the |like. The formul ati ons WD 2005/ 097806
wWOCHIsWS20605/ 009301 -44 can be so constituted Poatwskiwepossol
rel ease the active ingredient only or preferably in a
particul ar physi ol ogi cal | ocat8-on, possibly over a
period of tinme. The coatings, envel opes, and
protective matrices may be nmade, for exanple, from
A:dnil YyNeva@H $ﬁ(bﬁﬂ)amme§s)]mron\/lsﬁm&shyl 3Gonjpothiaishend-2fcarbolyate (7.86,
general | be admi nistered in a conveni ent

59&1??13105&) |1%H’6§E?H€I]e(t°§9 pilheldedyhe nécts&nt IQH%H‘i”ﬁ @t physioxeraight. Adjust
f |
o A9 28 R Il SRR R et gy

Q@mBiRethR PRI 1ayéBVEH lveiNa SOy, rrmlaatl 'a@di‘ SoncefrAtB€o provide 3-amino-
fornul ati ons which fol low, "Active. | ngredi ent" neans

tlaoelaﬁﬁpr?umb@fyhcn@ldrﬁﬁl% 8, 82%) sak whl@@lovvdt:e whiciceasnsed

SRAYAGYRE L ASLSLBONRS (MKt Hieof el Bekengagprs.

for nul a | .and ot her effectlve agent useful for the
prwctice of the invention. Forrmulation 1: Gelatin
Steips drepargtpndf ge(Thiepher dpd ambwmeily leeepalenic agid diethH ester
foll ow ng: |ngredient anntlty (rmg/ capsul e) Active
ingredient 0.1 - 1000 &t gf ¢ ch NFOO - 650 Starch

fl owabl e powder 0 - 65 ope fluid 350
centi stokes 0-15 The fornumati n @EBVe may be changed
in conpliance with the reas vari ations

provided. A tablet fornulation | s prepared using the
i ngredi ents bel ow. WO 2005/ 0978 PCT/ US2005/ 009301

-45- Fornul ation 2: Tablets Ingredient Quantity
P(dﬁgil@thldl eélnqunmhylwma&@w@jﬁfﬁeﬂ?t mR 48.9-mmod0o aGelutioh 0§ 8;amino-

tlg ghre%%—rZycaﬂiaoxylhc amzdo(g 84 g(,3 §8 8Sm]|n|oﬁ o to%e%)é (9&0 mfl)u rEeat ghe mixture
under reflux overnight. Evaporate the solvent in vacuo. Purify using silica gel column
chromatography (gradient eluent, 0-20% ethyl aceiete in hexane) to provide 2-(thiophen-
3-ylaminomethylene)-malonic acid diethyl ester (7.86 g, 86%) as a white crystalline solid.
MS (ES+): 270 (M+H).

Step 3. Preparation of 7-Hydroxy-thieno[3,2-b]pyridine-6-carboxylic acid ethyl ester

OH O
\ =
N

Add 2-(thiophen-3-ylaminomethylene)-malonic acid diethyl ester (7.66 g, 28.4 mmol) to
refluxing phenyl ether (100 ml) over a period of 5 min under nitrogen. After the addition
is complete, keep the reaction under reflux for 30 min. Cool the reaction mixture to room
temperature, and then pour it into ethyl acetate (1000 ml). Collect the brown precipitate
by filtration to obtain 7-hydroxy-thieno[3,2-b]pyridine-6-carboxylic acid ethyl ester (4.82
g, 76%). MS (ES+): 224 (M+H); (ES-): 222 (M-H).



Stearate acid 5-15 The conponents are bl ended and
conpressed to formtablets. Alternatively, tablets
weaals/emosai ning 2.5 - 1000 ng of active ingredCemsS2@s5/609301
made up as follows: Formulation 3: Tablets Ingredient
Quantity (ng/tablet) Active_qqgredient 25 - 1000
Starch 45" Cellulose, mcrocrystalline 35
Pol yvi nyl pyrrolidone 4 (as 10% solution in water)
SRYHU Ui adtRAY MRDXY. |7Hctﬁiénld[%%]ﬁlﬁmewgldﬁfahm Bt 8&HIL&hyl ester
0.5 Talc 1 The active ingredient, starch,
dcisdprapysetenr e passed through a No. 45 mesh U.S. si eve
and m xed thoroughly. The sgl uté on of
pol yvi nyl pyrrolidone is mx@d wth the resultant

powders that are then p rgugh a No. 14 nesh
U.S. sieve. The granul | roduced are dried at
50- 60 C and passed through No. 18 nesh U S. sieve.
The sodi um car boxynet hyl rch, magnesi um st ear at e,
and talc, previously passéﬁ through a No. 60 U.S.
sieve, are then added to th nul es, which after

m xi ng, are conpressed on a tablet machine to yield
Hc’mlhiyeidine (B2 peln $4.8 msmel ¢da saapeasion nf7-0ydroxy-1iefo[g-wibyridine-6-

6057 GoTBOBTBCHERLDE) DH850RoD Teh P HIPAR GA M), nd then add

m%lfsﬁﬁ@m@m@moﬁlﬁ% ﬁct; mh SR 158 hIyOSRr thekeacH6h h¥Lture at room
ingredient 0.1 - 1000 ng Sodi um car boxynet hyl

taepdrathrsee5ighty V&ahuhe niRErengith BeMBGI ¢SCami)doBawed byhrine (3 x 50
n%). erarate {:hleao\ll'garmc Iayer, dry over sodium sulfate, filter and concentrate. Purify
using silica gel column chromatography (gradient eluent, 0-60% ethyl acetate in hexane)
to provide 7-oxo-7H-thieno[3,2-b]pyridine-4,6-dicarboxylic acid 6-ethyl ester 4-isopropyl

ester (1.37 g, 90%) as a white crystalline solid. MS (ES+): 310 (M+H).

Step 5. Preparation of 5-Ethyl-7-0x0-6,7-dihydro-5H-thieno{3,2-b]pyridine-4,6-
dicarboxylic acid 6-ethyl ester 4-isopropyl ester

O O
S O/\

A

(ONEN®

Mix 7-oxo-7H-thieno[3,2-b]pyridine-4,6-dicarboxylic acid 6-ethyl ester 4-isopropy! ester
(0.512 g, 1.66 mmol) and copper(I) iodide (0.695 g, 3.65 mmol) in THF (35 ml). Cool
the mixture to =78 °C. Injeét ethyl magnesium bromide (3.0 M in diethyl ether, 1.66 ml)
and stir for 1.5 h. Add another portion of ethyl magnesium bromide (3.0 M in diethyl
ether, 3.30 ml) and keep the reaction at —78 °C for one more hour. Warm up to —20 °C
overnight in a freezer. Pour the reaction mixture into saturated ammonium chloride
solution (200 ml). Extract with ethyl acetate (3 X 200 ml). Combine all the organic

layers, dry over Na,SQy, filter and concentrate to give 5-ethyl-7-0x0-6,7-dihydro-5H-



Color gq.v. Purified water to 5 nL The nedi canment is
passed through a No. 45 nesh U S. sieve and m xed with
woOheos5/mds um car boxynmet hyl cel | ul ose and syr upPCoO/US2I08009301
a snooth paste. The benzoic acid solution, flavor,
and color are diluted with sgge of the water and
added, with stirring. Sufficient water is then added
to produce the required volune. An aerosol solution is
: . ) RIS it Qi @V ester (0.520 g, 93%
S B S e e o (o hr (0520 2,99
asveedrgd 9il. IS (BSeH)i Igr@€HEnt 0.25 Ethanol 25.75 '
Propel l ant 22 (Chl orodi fl uoronet hane) 70.00 The active
ingredient is mxed with ethanol and the m xture added
SJEQ 6%@?5&{19}9 oP5-Ethy1€-HPPSLdidfHro 3216 QRT B bl Sy raledid-c 8B oxylic
and transferred to a filling device. The required
acahsoptopiykestdren fed to a stainl ess steel container and
diluted with the renaining pregpellant. The valve
units are then fitted t-o the gontai ner. WO 2005/ 097806
PCT/ US2005/ 009301 -47- F ion 6: Intravenous

Sol ution I ngredi ent Quant tive ingredient 50 ng
I sotonic saline 1,000 nL The | ution of the above
ingredients is intravenously i histered to a patient

at a rate of about 1 nL pef)ni ute. Exanples The
foll owi ng exanples are illustratihwe of conpounds made
or compounds that could be nmde by one of skill in

Atdgtiaun chiirldewd 462 eh®S? suedl) inganedioséorwermhdrieios Seatlyl-7-oxo-

6 e e i it hafein B Salo kY & drisoprapy
e%é} (0.@2@’%?’1.'53 Mhrhol) Redigeapesudloxideq 1§ hal) A wisa@deps). Heat the

-[Acetyl -(3,5-bis-trifluoromethyl-benzyl)-am no]
mixGureta b0 8C ok hy fool thekraahiients] 1021 temperature and partition between

etmrlp;ycre‘gagé &8}3'1_) Gad gl?l)](é/ ESiOCm]‘?.C ggpairgtce) %eocg)lxg,lanigﬂy%{ and wash with brine (3
% 50 ml). Dry the organic portion over sodium sulfate, filter and concentrate. Purify
using silica gel column chromatography (gradient eluent, 0-15% ethyl acetate in hexane)
to give 5-ethyl-7-0x0-6,7-dihydro-5H-thieno[3,2-b]pyridine-4-carboxylic acid isopropyl
ester (0.236 g, 58% for two steps) as an oil. MS (ES+): 268 (M+H).

Step 7. Preparation of 7-(3,5-Bis-trifluoromethyl-benzylamino)-5-ethyl-6,7-dihydro-5H-
thieno[3,2-b]pyridine-4-carboxylic acid isopropyl ester



FFF FFF ON S N OO Step 1. Preparation of

3- Am no-t hi ophene- 2-carboxylic acid O S OH NH2 WO
waQB/0%8806 PCT/ US2005/ 009301 -48 Add 5 N Na@ET(U52005/009301

m) to a solution of nethyl

3-am not hi ophene- 2- car boxyl at¥g-(7.86, 50.0 nmole) in

nmet hanol (250 m ). Heat the reaction mxture at 60 C

overnight. Adjust the pHto about 6 to 7 by adding 1

N HCl1. Extract with ethyl aqetateF(S x 200 m).

Conbine the organic | ayers guer Na-2SO4. Filter
and concentrate to provi ffe 3 F
t hi ophene- 2- car boxylic acid 4 g, 82% as a white

powder, which was used imedijately for the next step
M5 (ES+): 144 (MtH); (ES-):puN42 (MH). Step 2.
Preparati on of 2-(Thiophgn 3t yl am nonet hyl ene) - mal oni ¢
acid diethyl ester O OYY-- 0 Add di et hyl

et hoxymet hyl enemal onat e , 44.9 mol) to a
solution of 3-am no- thlophgﬁ\ -carboxylic acid (5.84
g, 40.8 mmol) in toluene (4 ). Heat the m xture
under reflux overni ght. Evaporjate the solvent in
vacuo. Purify using silica g ol utm chr omat ogr aphy

(gradient eluent, 0-20%eth acetate in hexane% to
Irﬁ?%\‘/“%‘fﬁawlﬁ@ﬁah@ﬁ e 312 ﬁ¥ AotfePRpDERSyDHITG A ¢-cdl-d-0x0-6.7-

dﬁ‘%/?tohé(ﬁf t@%ﬁ@[gg@ﬁgd]fg f/%% x%%c e Yigéé pg%@{doinﬁggf, 0.842
miadty, dcbhwétﬁﬂu&mn{eﬁ)y@bbl]lm:{mnhe QQQBI ga0. Mﬁ(yimcﬂ) aod chen stir at room

et hyl ester O ~ o g
tempe}/atme for 4 h. %}ect a solution of sodium cyanoborohydride (0.212 g, 3.37 mmol)

in methanol (8 ml) to the reaction mixture and continue to stir at room temperature
overnight. Add another portion of solution of sodium cyanoborohydride (0.212 g, 3.37
mmol) in methanol (8 ml) and continue to stir for 4 h. Add sodium borohydride (0.159 g,
4.21 mmol) and heat the reaction at 60 °C overnight. Treat the mixture with 0.1 N
sodium hydroxide (25 ml) for 10 minutes, and then filter through a Celite® pad. Wash
the filtered residue thoroughly with ethyl acetate. Separate the organic layer, wash with
brine (3 X 50 ml), dry over Na,SOy, filter and concentrate to provide crude 7-(3,5-bis-
trifluoromethyl-benzylamino)-5-ethyl-6,7-dihydro-5H-thieno[3,2-b]pyridine-4-carboxylic
acid isopropyl ester (0.315 g) which was elaborated without further purification. MS
(ES+): 495 (M+H).



<Xfo N Add 2-(thiophen-3-ylam nonet hyl ene) - mal oni c
acid diethyl ester (7.66 g, 28.4 mmol) to refl uxing
woheosyo7se6 her (100 m ) over a period of 5 m n BAWAIS2005/009301
nitrogen. After the addition 1is conplete, keep the
reaction under reflux for 30-58n. Cool the reaction
m xture to room tenperature, and then pour it into
ethyl acetate (1000 m). Collect the brown precipitate
S&fp §. Prdpaationof VQAthtyai(T;S bis-trifluoromethyl-benzyl)-amino]-5-ethyl-6,7-
ydr ox thlen@E yridi ne-6-carboxylic acid
dgntyﬁyq SIgSt po[@@ yuame @@bo;i\yE;C(aE@gopQ e@tmq_H)
(ES-): 222 (MH). VI)2005/997806 PCT/ US2005/ 009301
-49 Step 4. Preparation of
7- Oxo- 7H-t hi eno[ 3, 2- Mpymdll
6-ethyl ester 4-isopropyl es
pyridine (1.20 m, 14.8 1)
7-hydroxy-thieno[ 3, 2- b] pystd|,
ethyl ester (1.10 g, 4.93
m), and then add isopr
toluene, 14.8 m). Stir
t enper at ure overni ght.

0 a suspensi on of

e- 6- carboxylic acid

') in dichloronethane (50
[oroformate (1.0 N in

ction m xture at room

eym xture with 1 N HC1

(50 M) followed by brine & 0O m). Separate the
organic |layer, dry over so sulfate, filter and
concentrate. Purify using si a gel colum
chromat ogr aphy (gradi ent eluent, 0-60% ethyl acetate

Injecthestanmhyditide (@r2H0imde 2.65 mmol) dr opwise to a solution of crude 7-(3,5-bis-

tlsﬂtg{l(%@f?:t @i@%ﬁ?ﬁk}lg@#%@ 69&@5&(}10%{? e ?ﬁ?é C.!&g Ci—g-carboxylic
aa!i/a i r%{ VY e <bl 179 ¢S 0hud mlY§) aEPHIrididd @. ﬁthH) 3.5 80P in

Prep I on of
dﬁh@wbth?nm()&onb aVlQﬂthﬁdml%lHet ﬁileﬁm[rslxmlb_‘pmopnduen@emuee for 16

Vép%r bﬁﬁ%éog\gm pu11 yt m/e 1esusl{1n§ 1eSJd|e%(s)1n H}/ca oelS coelumn

cmn%@oou-ﬂyhtyr(g@a%aelaem 9%8'5%1étﬁﬁ1 af&e@teoihqq@km);yd @vﬁi@ltﬁe title
6- etr1ﬁ ester i SO ester O 512 )
oMU BERD0 1 12 A G565 (Ve b8: ol S35 iR ( 35
m). Cool the mxture to -78 C. InJect et hyl

magnesi um brom de (3.0 Min diethyl ether, 1.66 m)
Example 2

4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-7-methyl-3,4-dihydro-2H-
[1,8]naphthyridine-1-carboxylic acid isopropyl ester



and stir for 1.5 h. Add another portion of ethyl

magnesi um brom de (3.0 Min diethyl ether, 3.30 m)
wanaskewsost he reaction at -78 C for one nore hedar/usywsmw93o1

up to -20 C overnight in a freezer. Pour the reaction

m xture into saturated amoniqsm chl oride solution

(200 m ). Extract with ethyl acetate (3 x 200 m).

Combine all the organic layers, dry over Na2S04,

[t i1k Ve

Sfeb L E[ep%{;a%g)%g)@g f}@ Mﬁlﬁl rpzugin aé%lg%)/ methg]ene] -malonic acid diethyl
eﬁﬁﬂ/USZOOS/OOQSOl -50

t hi eno[ 3, 2-b] pyri di ne-4, 6-di carboxylic acid 6-ethyl

ester 4-isopropyl ester=(H 520 9%39396 as a crude

oil. M5 (ES+): 340 ( Step 6.jf Preparation of

5- Et hyl - 7- oxo- 6, 7- dlhydﬁb NFTRengl-3,.2- b] pyri di ne-4-¢

arboxylic acid isopropyl e?te 0 S N 0~0 Add

l'ithiumchloride (0.162 g, 3.83 onol) in one portion

to a m xture of 5-ethyl-7-o0xo0-

6, 7- di hydro- 5Ht hi eno[ 3, 2- b] pyri di'ne- 4, 6- di carboxylic

AQG | 3tl§¥l%ﬁ}g§§!)[&%ﬁ ;rfé'ne o‘?lg ??.?lénl hs ? bqﬁlggaé? g golggoﬂ' oPG-meth yl-

ﬁﬁdiﬂ@ylahﬁiﬁi (5theg, SmOnhnan iftold&de (T06 ail). 4Hkat tl@mlxtlﬁrh @nder reflux
reaction to roomtenperature and partl tion betwe

O¥YRIEht. dE wAPatate tbscsolmeylt iBygcs iorpgoyige 2&(9-111‘3%%@%@1@ % Wamino)-
0
R A BRI Bt QBTN S P TP N s 470 v,
concentrate Purify wusing S|I|ca gel colunn

S}Cegr X r]aogtfg% d\fqgtgdll Z‘f rc]xt&o ell 1hyd10 [118%2{%p 1d1n e tc%ﬁaoxyhc acid

eths Péslﬂéfl - 7- 0x0- 6, 7-di hydr o- 5H-t hi eno[ 3, 2- b] pyri di ne-4-c
a?lboxyl ic acid isopropyl ester (0.236 g, 58% for two
steps) as an oil. M5 (ES+): 268 MtH). Step 7.
Preparation of
7-(3,5-Bis-trifluoronet yl+bed ylgh1no) 5-ethyl -6, 7-di
hydro-5H thieno[3, 2- \tte- 4-carboxylic acid

i sopropyl ester WD 2005/097886 PCT/ US2005/009301 -51

Aflg 2I—:[(6—I1:neE}I1:yl—pg|1§ildiSr1-2-ylamino)-methylene]-ma]onic acid diethyl ester (14.8 g) to

~ the refluxing phenyl ether (100 ml) over a period of 5 min under nitrogen. After the
addition is complete, keep the reaction under reflux for 3 h. Cool it to room temperature,
and then pour the reaction mixture into 1:1 hexane/ethyl acetate (2000 ml). Collect the
brown precipitate by filtration to obtain 7-methyl-4-oxo-1,4-dihydro-[1,8]naphthyridine-
3-carboxylic acid ethyl ester (8.35 g, 72% for two steps). MS (ES+): 233 (M+H); (ES-):
231 (M-H).

Step 3. Preparation of 7-Methyl-4-oxo0-4H-[1,8]naphthyridine-1,3-dicarboxylic acid 3-

ethyl ester 1-isopropyl ester



N ~ OOlInject titaniun(lV)isopropoxide (0.372 m,
1.26 mol) to a m xture of 5-ethyl-7-o0xo0-6, 7-
wdizsawsobH- t hi eno[ 3, 2- b] pyri di ne- 4- car boxyl i cPaciug2005/009301
i sopropyl ester (0.225 g, 0.842 nmol),
3,5-bis(trifluoronethyl)benzybam ne (0.211 g, 0.842
mmol ), and then stir at room tenperature for 4 h.
I nject a solution of sodi um cyanoborohydride (0.212 g,
3.37 mol) in nmethanol (8 Mo to® the reaction mxture
and continue to stir at rQo epper ature overni ght.
Add anot her portion of 6]q i off ofO sodi um
cyanobor ohydri de (0. 21 nmol ) in nethanol (8
m) and continue to stir ?or 4 h. Add sodi um
borohydride (0.159 g, 4.2% ) and heat the
reaction at 60 C overnight. Tr¢at the m xture with 0.1
N sodi um hydroxide (25 nl) for ™10 ninutes and t hen

| t t d. .\Wa | t d
A RSBy mr aime B Gt B oSt 1 Erpanyaro-
[DBE@&I@yh@i&ﬁ@deﬁ@&@lMﬂa&ﬂ et lefigr (03¢5, 99, O‘i‘lﬁnol)dl'h)ﬂ]&\l&ﬁn]elhane

filter and concentrate to provide crude
( 370Q131)5ar|§1 then add isopropyl chloroformate (1.0 N in toluene, 30.0 ml). Stn the

1?a§h8n P]éxtﬁl'ebﬁtrgé?l}ll‘%%] atium n%é@h t\géllsha6 tlgbglg%é ggﬁ ml). Separate
t1R54:8knit hydd Qh:Q))VéMN %BOX\@ﬁte@l a%@‘%ﬁ'&e.%ﬂ \e}% gjcﬂ)lgg}jf 8%1;%&']6‘}@5 gel column

uri fication.
E’@WW@Z}E’/ (@C@E@I eluegtg 0&0@@6@}/] a@le@palmé(tev(m) oF provide 7-methyl-4-

el ARG SRR o o A RRPBY T 151
4@%)dMs;gm+gpy19 estgy. FFF FFF QO N N ~ OO Inject

acetic anhydride (0.250 m, 2.65 mol) dropwi se to a
sol ution of crude 7-(3,5-bis-

ifl - | am
S PR Y O DY SR e 3 iy sy Pl s v 1 >
didaitoxyhe adld Bsolpylepyl 1esipespy( 6stdr20 g, 0. 243 nmmol ) and
pyridine (0.250 m, 3.10 mmol)) in dichloronethane (1

m) at roomtenperature. Sti m xture at room
tenperature for 16

Mix 7-methyl-4-ox0-4H-[1,8]naphthyridine-1,3-dicarboxylic acid 3-ethyl ester 1-
isopropyl ester (1.21 g, 3.80 mmol) and copper(I) iodide (1.59 g, 8.36 mmol) in THF (75
ml). Cool the mixture to —78 °C. Inject ethyl magnesium bromide (3.0 M in diethyl
ether, 7.60 ml) and stir for 2 h. Warm up to —20 °C and keep the reaction at that
temperature for 3 h. Pour the reaction mixture into saturated ammonium chloride solution
(100 ml). Extract with ethyl acetate (3 x 100 ml). Combine the organic layers, dry over
sodium sulfate, filter and concentrate. Purify using silica gel column chromatography
(gradient eluent, 0-60% ethyl acetate in hexane) to provide 2-ethyl-7-methyl-4-0x0-3,4-
dihydro-2H-[1,8]naphthyridine-1,3-dicarboxylic acid 3-ethyl ester 1-isopropyl ester
(0.715 g, 54%). MS (ES+): 349 (M+H).



h. Evaporate the solvents and purify the resulting
reside using silica gel colum chromatography
wOgo@dweros el uent, 0-35% et hyl acetate in hexaRe)y/usen0s/009301
provide the title conpound (0.0290 g, 22% . MS (ES+):
559 (M+Na); (ES-): 535 (MH) -5Exanple 2 4-
[Acetyl - (3,5-bis-trifluoronethyl-benzyl)-am no]-2-ethy
| - 7-methyl - 3, 4-di hydro-2H [ 1, 8] napht hyri di ne-
1-carboxylic acid isopropyl ester FFF F FF O AN \N

O WO 2005/.097806 PCT/ US2005/ 009301 -53 Step 1.
Sﬁpegf A %W“é’% 3 ]91?1}’1 S)methyl 4-0x0-3,4-dihydro-2H-[1, 8]naphleridine—l-

Mth i 2-yl am no) - met hyl ene] - mal oni c
cAtek iy *yébpﬁéilt%@ NNO~-~ \ OOI Add diethyl

et hoxymet hyl enemal onate (10.0 n®, 55.0 nmmmol) to a

sol ution of 6-nethyl- pyri lamne (5.41 g, 50.0
nmmol) in toluene (100 ni). he m xture under
reflux overnight. Evapo | vent in vacuo to
provi de 2-[(6-nethyl-pyridin-2-ylamno)-

nmet hyl ene] -mal oni ¢ acid di et hg ter (14.8 g) as a
white solid. M5 (ES+): 279 (N%HL)\\Step 2. Preparation
of 7-Methyl -4-o0xo-1, 4-di hydro-|

«%dﬁﬂtﬁ%ﬁhf}p%ﬁde%%fii 5 6}69191)1% ) 119 ofté bcgtloﬁ EM 11%§}eec§f 2—et9y1-7—

methyl-4-0x0-3,4-dihydro-2H-[1,8]naphthyridine-1,3-dicarboxylic acid 3-ethyl ester 1-

isopropyl ester (0.710 g, 2.04 mmol) in dimethylsulfoxide (20 ml) and water (4 drops).
Heat the mixture at 160 °C for 3 h. Cool down to room temperature, partition between
ethyl acetate (100 ml) and brine (100 ml). Separate the organic layer, wash with brine (3
% 100 mlI). Dry over sodium sulfate, filter and concentrate. Purify using silica gel
column (gradient eluent, 0-20% ethyl acetate in hexane) to provide 2-ethyl-7-methyl-4-
0x0-3,4-dihydro-2H-[1,8Inaphthyridine-1-carboxylic acid isopropyl ester (0.457 g, 81) as
a pale yellow solid. MS (ES+): 277 (M+H).

Step 6. Preparation of 4-(3,5-Bis-trifluoromethyl-benzylamino)-2-ethyl-7-methyl-3,4-
dihydro-2H-[1,8]naphthyridine-1-carboxylic acid isopropyl ester

F e F
F F
HN
-
o |
NTN
070

Inject titanium(IV)isopropoxide (0.0870 ml, 0.299 mmol) to a mixture of 2-ethyl-7-
methyl-4-ox0-3,4-dihydro-2H-[1,8]naphthyridine-1-carboxylic acid isopropyl ester
(0.055 g, 0.199 mmol), and 3,5-bis(trifluoromethyl)benzylamine (0.0500 g, 0.199 mmol),



Add 2-[(6-nethyl -pyridin-2-ylam no) - net hyl ene] - mal oni c
acid diethyl ester (14.8 g) to the refluxing phenyl
werhsrofsde0 nl) over a period of 5 mn under NnPCTMYL5/009301 -
After the addition is conplete, keep the reaction '
under reflux for 3 h. Cool it560 roomtenperature,
and then pour the reaction mxture into 1:1
hexane/ et hyl acetate (2000 m ). Collect the brown
aﬂﬂ @npitit at ®oRytefrpbiatiat f@6 K.0A@Bhadtihnol (2 ml) followed by NaBH,
- met hyl - 4- oxo- 1, 4 di hydr o-[ 1, 8] napht hyri di ne-
(@ 0880 5&(995 emd) adesti g 1098} EMPERIGE oyernighs, Trsat thagnixtute with 1

SSBH a Se G) TN ki oy e é]\’éﬁ?bmgh Pgic

pdiN§7ash 112 filldre@ ?ésﬂﬁlé%drog%}ﬁg h%‘tlaﬂtabé&te Segarate the
1-i sopropyl ester WO 2005/09780 CT/ USZOOS/ OO

orgamic ]@y@, Wwisisi\Nwith brige 3 AdQ rply,rdwhomer S(oﬂlucmBSuifa,te 3iteq) and concentrate

o D et e R pR te dea Chrgih E Spd  ginydro-

203- [ll@_anpH'fHﬁllamé M- iy BE mliﬁ?bg)yl k90 '@)‘9@)@ g?@/ﬁlchhz@zﬁ elaborated

add i'sopropyl chl oroformate I n tol uene,

without Striher plhrdlcatleacMSOGESm)xiQﬂr(MﬁH) roomt enper at ur e
overnight. Wash with brine (3 x 100 ml). Separate the
organic layer, dry over Na2SO4, filter, and : ' '

SEQYE b padtfon d?wnnAdé Jm B%1§ﬂtﬂ1ﬂl&ﬁloﬂ€ﬂh P@éﬂi?:l) -amino]-2-ethyl-7-
ent el uent, @6et yl acetate

chronato

mqﬁhﬁé(ﬁﬁgyydfmgﬂr \ﬁ]@@hﬁlyﬁa@m@yl-cmrboxyhc acid isopropyl ester
oxo-4H-[ 1, 8] napht hyri di ne-1 ,_3 di carboxylic acid
3-ethyl ester 1-isopropyl esgler (1. 31 g, 41%. M
(ES+): 319 (MtH). Step 4. H )

2- Et hyl - 7- met hyl - 4- oxo- 3, 4-di h
1, 8] napht hyridine- 1,3- dic& boXylic acid 3-ethyl
ester 1-isopropyl ester O
7-met hyl - 4- oxo-4H-[ 1, 8] napht hyri di ne- 1, 3-di car boxylic

acid 3-ethyl ester 1- is ester (1.21 g, 3.80

mmol ) and copper (1) i odi 1.59 g, 8.36 nmmol) in THE

(75 mM). Cool the m xt 78 C. Inject ethyl
magnesi um bromde (3.0 Min ether, 7.60 m)

and stir for 2 h. Varmup t&-28 C and keep the

reaction at that tenperature 3 h. Pour the

reaction mxture into saturated anmoni.um chl ori de -
Isjettutcetdmanhydride (0.250 ml, 2.65 mmol) dropwise to a solution of crude 4-(3,5-bis-

trifluoromethyl-benzylamino)-2-ethyl-7-methyl-3,4-dihydro-2H-[ 1,8 naphthyridine-1-
carboxylic acid isopropyl ester (0.090 g, 0.199 mmol) and pyridine (0.250 ml, 3.10
mmol) in dichloromethane (1 ml) at room temperature. Stir the mixture at room
temperature for 16 h. Evaporate the solvents and purify using silica gel column
chromatography (gradient eluent, 0-40% ethyl acetate in hexane) to provide the title
compound (0.0650 g, 66%). MS (ES+): 546 (M+H). |

: Example 3 4
(+/-)-cis-4-[ Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-methoxy-3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester



(100 nil). Extract with ethyl acetate (3 x 100 nl).

Conbi ne the organic |ayers, dry over sodiumsulfate,
woibismw7sand concentrate. Purify using silica geCTmskewsmossol

chromat ography (gradi ent eluent, 0-60% ethyl acetate

in hexane) to provide 2-ethyls;/- et hyl - 4- oxo- 3, 4- ‘

di hydro-2H [ 1, 8] n aphthyri dine- 1,3 -dicarboxylic

acid 3-ethyl ester 1-isopropyl ester (0.715 g, 54%.

M5 (ES+): 349 (MrH). WO 20@p/ 097806 PET/ US2005/ 009301

-55 Step 5. Preparation of

2- Et hyl - 7- et hyl - 4- oxo- 3, 4- dNhyd ; FL, 8] napht hyri

di ne- |- carboxylic ggi d NSO gster O N N O" Add

l'ithiumchloride (O.216|g,\ DI ) in one portion

to a mxture of 2-ethyl <= F

nmet hyl - 4- oxo- 3, 4- di hydro-2H-|'1, 8 IF]a'tht hyri di ne=1, 3-di c

arboxylic acid 3-ethyl est @”’ilo i sopropyl ester (0.710

g, 2.04 mol) in dinmethyl syl foxide (20 m) and water

(4 drops). Heat the mxtdre~at 160 C for 3 h. Cool

SRt B0 3 i b R0 2 S Qo el apbibyridin

491 8thmideayer, wash with brine (3 x 100 m). Dry over
sodiumsul fate, filter and concentrate. Purify using
silica gel colum (gradient éuent, 0-20% et hyl
acetate in hexane) to provi de’2et hyl -7-net hyl - 4-
0x0- 3, 4-di hydro-2H [ 1, 8] naphthyri dine- |-carboxylic
acid isopropyl ester (0. 8 as a pale yellow
solid. M5 (ES+): 277 (MtH). p 6. Preparation of
4-(3,5-Bis-trifluororethyl-b nzxrq amyno) - 2-ethyl -7-nmeth
yl -3, 4- di hydro-2H[ 1, 8] napht hyrt di me-| -carboxylic
acid i sopropyl ester FFF FFF_ HNNN Ol~I 1 O

Dlwpkvet6-mﬁﬂﬁaﬁywaﬂm-%mmaf‘p@ﬁ{& 8(-(25\1 mawd) iyanhydrogy

IRtk So3AR) GaPsefFumisitye {144 1) nd gool th reaction mixture to

20 °Carthibpropionaldettyde @ pS D, 88Straimol)(afid @6Hthg miRtutdGom 20 to O

mml? and 3,5-bis(trifluoronethyl)benzyl am ne %O. 0500

°g ,fOIO_.fj_gg Fiftgs|the sodium sulfate and add N-vinyl acetamide (0.706 g, 8.85 mmol) to

the filtrate at —20 °C followed by boron trifluoride diethyl etherate (0.088 mL, 0.805

[ S

mmol). Stir the reaction mixture from —20 to —10 °C for 2 h. Remove the solvent in

vacuo and chromatograph the residue over a silica cartridge, eluting with hexanes/ethyl
acetate to afford the title compound (1.25 g, 63%). MS (ES+): 250 (M+H).

Step 2. Preparation of (+/-)-cis-4-Acetylamino-2-ethyl-6-methoxy-3,4-dihydro-2H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester
O

A

O Ny
=
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X
A

)



WD 2005/ 097806 PCT/ US2005/ 009301 -56 and then stir at
roomtenperature for 6 h. Add nethanol (2 m) followed
woypotsaBide (0. 0380 g, 0.995 mmol ) and stir at PODMIS2005/009301
tenperature overnight. Treat the mixture with 1 N
sodi um hydroxide (2 m) and ejyl acetate (5 nl), and
then filter through -a Celite(r) pad. Wash the
filtered residue thoroughly with ethyl acetate (30
): itC Al W i .
A e B P ok T M) Rl e o
scloncreof (+4)-eis-Nd2 ptiglitametongd ,2,3,4-tetrahydro-[1,5]naphthyridin-4-
-(3,5-bis-trif onet hyl - benzyl ami_po).- 2-et hyl - 7-met h
s{iemaR e, > YL Pl tadmeny Bvd L St e
Al | . 3 ¢
BT OB oy S ey Mg BPRE  foom
. tepheypatire fBY Bpmimt Add 1N HCI and separate the layers. Extract the aqueous layer
wﬁ@{dﬁc _?ctn)élmegh?éhg ]glrf? thterolrgénlilg lraglgergtot\]/)e/rl an?gfgrzo){lls )so ilenS?llfaé, gltter, and
. 5 < i r irdicne- |- lzi
R R e MG Loosdl AR RO RS R o05 i, 5%,
M9 ESer): 3de-eHpnhydride (0.250 ml, 2.65 mmol) dropw se
to a solution of crude 4-(3,5-bis-
trifluoronethyl-benzyl am no) - 2-et hyl -7-net hyl - 3, 4-di hy
Sehp®-. Phéphralipn 8F (e/phdibvi A shinve2-kthyb-6rrhakoityi-8,4atihyliro-2H-
i sopropyl .ester (0.Q090 g, 0.199 mmol) and pyri dine
[k,élnzglﬁgmqm%.lf@rb%¢ ?Clgﬁsomcam Bi®net hane (1 m) at
roomtenperature. Stir the m xtyHe at room :
tenperature for 16 h. Evagporgte t Re sol vents and
purify using silica gel “co chr omat ogr aphy
(gradient eluent, 0-40% et te in hexane) to
provide the title conpound (0.0650|g, 66% . M (ESt):
546 (M+H). Exanple 3 o Yo ‘ ,
(+/-)-cis-4-[AcetyI-(3,5-bis;LLLfIuoronethyl-benzyl)-a
m noj - 2- et hyl - 6- net hoxy- 3, 4-;

di hydrq-2H[ 1, 5] napht hyri di ne-1-carboxylic aci d )
Healgih 8812 sotion ofiorobeisrozretitamiver- ¢ty sretyyei4-dikydro-2H-

[fSﬁaﬁ%%iﬁne-'l\l:caﬁ)oxglic acid isopropyl ester (100 mg, 0.298 mmol) in 5 N HCI (1

mL) for 4 h. Cool the reaction mixture to room temperature, pour the crude onto a

saturated solution of sodium carbonate and extract with dichloromethane. Dry the
organic layer over anhydrous sodium sulfate, filter, and remove the solvent under reduced
pressure, to afford the title compound (85 mg, 98%). MS (ES+): 277 (M-NHo,).

Step 4. Preparation of (+/-)-cis-4-(3,5-Bis-trifluoromethyl-benzylamino)-2-ethyl-6-
methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester
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O-O Step 1. Preparation of

(+/-)-cis-(2-Ethyl-6-nethoxy-1, 2,3, 4-tetrahydro-[1, 5]
waapistoaygos di n- 4-yl )acetanmide 1Ol A N-H 11pOTNS2045/009301

Di ssol ve 6-nmet hoxy-pyridin-3-ylamne (1.05 g, 8.05 ‘

mrol ) in anhydrous dichl oropgfhane (35 nL), add

sodiumsul fate (1.14 g) and cool the reaction m xture

to - 20 C. Add propional dehyde (0.659 nL, 8.85 nrrnol)
A%'d%éﬂ]h{ufa@&o;g&%ﬁ&fy%nﬁé o 2ot 6489 r&nélpfo amxthire, o of 3.5-

Iter the sodium sul fate and add N-vinyl acetam de

b(s(111?1®610gqetl&/lﬁﬁnzm1ﬂﬂh)ydt .04 hmlf DI278 areoljtacet®ac@ (0.018 mL, 0.303

b)Y OO LT 9 o B D5 4 8100 G0 ine-1-
c&@oxym deid @5@@ esiRe «w@ nid)®. 259'@{@815 it MchMase@in@simL). Stir the

chr ohat ogr ap e residue over a silica cartridge,
nekutd aftgowmttd:mpmfxtarﬁemd@t Ay htmaspkraoénitwged farld It hedd a saturated

s@Pé%n of £ gg@%b{}}]l%rﬁc?e gépa§§f?:/o[he lel\llyserg B ) >:(tré2c§ Qhe(al\c/llﬂ'ép)lis layer with -

dfchiordméthind-Peahy bambied 3rg%fnhzyl|ay&s H%rmgnydrguésdahm db@ate, filter
2H [ 1, 5] napht'hyri di ne- 1- carboxylic acid i so%rcHo |
as

aid regrov the solpent u@lcm rwlucm presgrOPpilysho gBgne

PCT/ US2005 093 A r ma
el 00 i b b o] SRR a5 R P BB Bowna 125
H%OB&%I).OMMI‘ESH. 520 (M+H).
+/-)-cis-N(2-ethyl-6-methoxy-1, 2, 3, 4-tetrahydro-|
1, 5] napht hyridi n-4- yl)acetam de (702 ng, 3.102 nmol)

ST DY of O ot TR Do SRR O o-
eSityl-6-radth¢:008M- dil@fm@{zﬂ[-Hﬂﬁnﬁ@fthﬁﬂlm—mﬁcaﬁ@dyﬂc Mlcﬂ'@opﬂipg*l ester
separate the |layers. Extract the aqueous |ayer ~wth

di chl oronet hane. Dry the oroganl c IayeF§ over anhydrous
sodium sul fate, fi I ter am!lk Rt he sol vent under
reduced pressure, @ff he : e conmpound (895

ng, 95%. M5 (ES+) - (ﬁ ,

Add acetic anhydride (0.023 mL, 1.205 mmol) to a solution of (+/—)-cis-4-(3,5-bis—
trifluoromethyl-benzylamino)-2-ethyl-6-methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1- |
carboxylic acid isopropyl ester (125 mg, 0.241 mmol) and pyridine (0.097 mL, 1.205
mmol) in dichloromethane (2 mL), and stir at room temperature for 14 h. Remove the
solvent under reduced pressure and purify the residue by flash chromatography, eluting
with hexanes/ethyl acetate, to afford the title compound (105 mg, 78%). 'H NMR
(CDCl3, 300 MHz): 6 0.66-0.72 (m, 3H), 1.20-1.29 (m, 7H), 1.33-1.69 (rh, 3H), 2.01-2.21
(m, 3H), 2.26-2.33 (m, 1H), 3.82, 3.86 (s, 3H), 4.22-4.28 (m, 1H), 4.81-5.01 (m, 2H),
6.59, 6.65 (d, J = 8.7 Hz, 1H), 7.61-7.73 (m, 4H). MS (ES+): 562 (M+H).

Example 4
(+/-)-cis-4-[ Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester



Step 3. Preparation of

(+/-)-cis-4- Am no- 2- et hyl - 6- net hoxy- 3, 4- di hydr o- 2H
wO20@Glazoht hyri di ne-| -carboxylic acid i sopropyPCe’1Se105/009301

NH2 '-~ONN O1~10 Heat at 80 C a solution of

(+/-)-cis-4-acetyl am no- 2- et hgo- 6- met hoxy- 3, 4- di hydr o-

2H [ 1, 5] napht hyridi ne-1-carboxylic acid isopropyl

ester (100 ng, 0.298 mmol) in 5 NHA (1 nL) for 4 h.

Cool the reaction mxture t® roomtenpgrature, pour

the crude onto a saturated{solutiQn of sodi um

carbonate and extract_fwit Het heine. Dry the
organi c | ayer over 4 NupFsul fate, filter,
and renove the sol vent d_ pressure, to

afford the title conmpoun 399 . MS (ES+): 277
(MNH2). Step 4. Preparation Jof
(+/-)-cis-4-(3,5-Bis-trifl dorofet hyl - benzyl am no) - 2- et
hyl - 6- met hoxy- 3, 4- di hydr g:RH [
1, 5] napht hyri di ne-1| -carboxylic acid isopropyl ester F
Frepa@NhE itk ebfhpund by EssEntﬁll%‘fb‘ﬁb%@g%ﬁ@éfoggglﬁgﬁdescribed in Example
PCT/ US2005/ 009301 =59 Add sodi um
3 Btepe ét-ok \pyoewlhsidg Harethx yopyriding3-Wamd@ witho 6-)triflgoramethyl-pyridin-
mxture.of 3, 5- bis(tri,f ] | ) benzal dehyde

3 ae }H_,ﬁx"&i@?é’ 1) M%ﬁ%%%é@@%ﬁ 018 m L, 0.303
nmol ) and C
(+/-)-cis-4-am no- 2-et hyl - 6- met hoxy- 3, 4-di hydro-2H-[ 1,
5] napht hyri di ne-1- car boxyExampl&i&® i sopropyl ester

Ly in_dichl or ogt han 3 oSt .
RO TR T B S iR S Fhomiap s 4-dinydro-
2(91—[lmi]hﬁlﬂgh‘yricﬁﬂé—I%bey}?@&i@iﬁﬁidp?fﬁés@& sol ution of
ammoni um chl ori de, separate the [ayers, and extract
t he aqueous |l ayer with dighloronethgne. Dry the
conmbi ned organi c |ayers NE sodi um sul f at e,
filter and renove tee sgl vent reduced pressure.
Purify the residue by™ t ogr aphy, el uting
W th hexanes/ethyl acetlatg ogd the title
conpound (125 ng, 88% . MSNES}HE F520 (MtH).

Prepare the title compound by essentially following the procedures described in Example
3, Steps 1 — 5, by replacing 6-methoxy-pyridin-3-ylamine with 6-bromo-pyridin-3-
ylamine in Example 3, Step 1. MS (ES+): 610, 612 (M+H).

Example 6
(+/-)-cis-4-[ Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-dimethylamino-3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester



Step 5. Preparation of
(+/-)-cis-4-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-a
Wai2mE[09 2806 PCT/US2005/009301
et hyl - 6- met hoxy- 3, 4- di hydr o- 2H-[ 1, 5] napht hyri di ne-1-ca ‘
rboxylic acid isopropyl ester6llO FF ANNF 1-10 N
I / F NFF OO Add acetic anhydride (0.023 niL, 1.205
mol) to a solution of (+/-)-cis-4-(3;5-bis triflu
or onet hyl - beri zyl 0 FE
am no) - 2- et hyl - 6- met hoxy- 3 j
napht hyri dine- | - carlboxyli
(125 ng, 0.241 mmol ) & i
nmol ) in dichl oronet han
tenperature for 14 h. Re vent under
reduced pressure and purify tlhe IEsidue by flash
chromat ogr aphy, eluting wQh @exanes/ethyl acetate,
to afford the title conpogn‘d\(l% ng, 78% . IH NWR
(CDC13, 300 MHz): S 0.66-0.72 (m 3H), 1.20-1.29 (m
Ade)Nlej)hﬁ}%ghl_{éag&ng nm%%hi)waté’r »ﬁ)% rﬁL?-ﬂe a édmu(?hh!)f (+'@6 @R-2[adStyl-(3,5-
- bip- @ﬂugrogptf(yhbegg)l) am@moggl etbyle@b(ano 3 4=d13yd7fo+-.7tH []],S-Inaphthyrldme-

1-Ca?o]o)x§hg §cxén§oplo@yl eslysr ({55 SQ 0. O@% rgl% |_p1 dlmE)%l?ﬁPuIFomde»(O 2 mL) and

heAGKRd Mixt(rd.ab100 SC i b buQr ABEBTAVIS- }p@@dlltﬁe REMA m&EE By room
| -6-tiifluoromethyl- 3,4-dihydro-2H|

temyataishaddywiatdi aral ¢xtaar Wik pthiyt acetitel Ds301|dm @pgdmce]ayafov‘éo

005/ 097806 PCIT/ US2005/ 009301 "~N F
‘»%-‘“ O SE%qusugEg; f & pRd Iegvedhe B‘ﬁ-&%}ﬁ Hadwe%fgé .Rffisalrrﬁy
(jlﬂirhzﬁé\grﬁﬁh ﬂu@@eﬁdmw e8icd %@Pédr@ﬂge | dhutfRga i ﬁexaﬁes/ethyl acetate
St eps - by repl aci ng nmet ho&ﬂgyrl di n- 3-yl am ne

twrtoﬁldeﬂ@ermtiq crorrsvae K32 mgy £7 B)-nMSIBIH): S+ H). Exanpl e
3, Step 1. M5 (ES+): 600 (M+H).

[ 1,5]

Sopfopyl  est er
.097 m., 1.205
and. stir at room

Example 7
(+/-)-cis-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-methyl-3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester

Add 1,1’-bis(diphenylphosphino)(II) chloride, complex with dichloromethane (9 mg,
0.012 mmol) to a suspension of (+/-)-cis-4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-

| amino]-2-ethyl-6-bromo-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl
ester (50 mg, 0.08 mmol), methyl boronic acid (15 mg, 0.24 mmol) and cesium ﬂuoﬁde
(40 mg, 0.28 mmol) in dry dioxane (1.5 mL) and heat the mixture at 80 °C in a sealed
tube for 15 h. Cool the reaction mixture to room temperature, add water and exfract with

dichloromethane. Dry the organic layer over anhydrous sodium sulfate, filter and remove



Exanmple 5 (+/-)-cis-4-[Acetyl-(3,5-bis-triflu

or onet hyl - benzyl ) - am no] - 2- et hyl - 6- br ono- 3, 4- di hydr o-
wabkeshoHonapht hyri di ne- 1- car boxyl i ¢ aci d i sopr 8oyiUs2005/009301

ester O FF ANF Br NN\ F NFF 0O Prepare the

title conpound by essenti al | y6f-ol | owi ng the procedures

described in Exanple 3, Steps 1- 5, by repl acing

6- met hoxy- pyri di n-3-yl am ne with 6-brono-pyridin-3-

thd @Ivene uhder bxdepd pre/Bsu)réSt €hrohatddpafiEde yesidikbvepa dilica gel

+/-)-¢C

(MrH)'. Exanple 6 ( | s-4- . .

cpi@gsy pluting svithy hexapgsfethyd pestate iy prayédeAPe fitla gpmpgund (37 mg, 84%).
i get hyl am no- 3, 4-

1\3?@%{‘%%&?‘{?@] ngpﬁ[nh;?i di ne-1-carboxylic acid

I sopropyl ester WD 2005/097806 PCT/ US2005/009301 -61

OFF NNF ,,.INNNF_t FF 00 Add
N, N- di net hyl ami ne 40% i n V\E{“@FPMS m.) to a solution

o+ 18z 4 < ~ NStk i iof =
gy U B b g e B AR b -2ty
6} methapynBl4-gihydrdi2ie{1,Inapithgrgihe-d -achakylis agid dgpproBs tser
(60 ng, 0.098 mmol) in dijethylsul foxide (0.2 nL) and
heat the m xture at 100 &5Nh a seal edftrube for 15 h.
Cool the reaction nixtuh NS effper at ure, add
wat er and extract with ethyl Dy the organic
| ayer over anhydrous - filter, and
renove the solvent undet rgducgd pressure.
Chr omat ogr aph the residu iLI'gca gel cartridge,
el uting wi th hexanes/ et hyl tate to provide the

title conpound (32 ny, 57@0.\% (ES+): 575 (M+H).

Step 1. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-cyano-amino]-2-
ethyl-6-methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester

F
Naw F
~
S \N F
_0O |N\
= F
'O (@]

Add diisopropylethyl'amine (0.146 mL, 0.962 mmol) followed by cyanogen bromide (63
mg, 0.577 mmol) to a solution of (4+/-)-cis-4-(3,5-bis-trifluoromethyl-benzylamino)-2-
ethyl-6-methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester
(200 mg, 0.385 mmol) in dry tetrahydrofuran (5 mL) and stir the mixture at room
temperature for 15 h. Add water, separate the layers, and extract the aqueous layer with
ethyl acetate. Dry the combined organic layers over anhydrous sodium sulfate, filter and
remove the solvent under reduced pressure. Purify the residue by flash chromatography,
eluting with hexanes/ethyl acetate, to afford the title compound (104 mg, 50%). MS
(ES+): 545 (M+H).



Exanple 7 (+/-)-cis-4-

[Acetyl - (3,5-bis-trifluoronethyl-benzyl)-am no]-2-ethy
wO-2605retdoy | - 3, 4- PCT/US2005/009301

di hydr o- 2H-[ 1, 5] napht hyri di ne- 1- car boxyl i c acid

i sopropyl ester OFF ANF -68-F FF O O Add -

1, 1' - bi s(di phenyl phosphino)(11) chloride, conplex with

di chl oronmet hane (9 ng, 0.012 mml) to a suspension of

Sten 2.)Prepasatibn] afdel- ybis{43[(5 SR is-ttifli flomerlyirbe sl Eheyayol-5-y1)-

afll%ﬁqhiiﬁﬁf‘ﬁ’ﬁé'ﬂ‘%‘/edh $ nggq Qﬁ-ﬁyﬁﬂégﬂltw@mbwboaéglefe%md
i{pfogWestd- 08 mmol ), nethyl boronic acid (15 ngy, 0.24
nol’) and cesium fluoride (40 ng, 0.28 mmol) in dry

di oxane (1.5 nl) and heafN=nhe mxtureFagt 80 Cin a
seal ed tube for 15 h. @oo}J\th reactjkon m xture to
roomtenperature, add wat acthvlth

di chl oronet hane. Dry_Ohe ' ayer over anhydrous
sodium sul fate, filter 2005/ 097806

PCT/ US2005/ 009301 -62 t t/~dnder reduced
pressure. Chromatograph the rlesi gfie over a silica gel
cartridge, eluting with hexane®/ethyl acetate to
provide the title compound {37 ng, 84%. MS (ES+):
546 (MtH). Exanple 8 (+/-)-cis-4- [(3,5-Bis-triflu

}&faﬁmtzbybﬁ%ﬂéﬁ(ﬂe)of LR 2B Rl man Yl Bend P R9AiRamino]-2-
eﬁ}thétrh@:tth)B3 4- cﬁhmrdaﬂ-gll-ﬁ][niplﬁhﬂahhé-h Wartdjxslhe heid &ﬂobfbp)yl ester

(doghg f18 P pRidR badifen i (17 0258 miol) and tiethy) amine.

hlglérfllg)]cl%loﬁﬂé €1 1&1&30 55 @ﬁ%}(ogf 2 dé{y' gflﬁ’ tlﬂl)dlar Qfﬁﬂéhﬁhe‘fé’ S &858n for 8

h] ThEmagdh tﬂtvyer $crsﬂ11um ayide 46 b@?hd t:rlemyl drrmmlwdnmlrﬂorﬁm (@B mg) and

heat the mixture for 4 h. Cool to room temperature, dilute with ethyl acetate, and wash

with 1 N HCIl. Dry the organic layer over anhydrous sodium sulfate, filter, and remove
the solvent under reduced pressure. Purify the residue by ﬂésh chromatography, eluting
with hexanes/ethyl acetate, to afford the title compound (61 mg, 50%). MS (ES+) 588
M+H).

Step 3. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2 H-
tetrazol-5-yl)-amino]-2-ethyl-6-methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic

acid isopropyl ester

N= F
N™ °N

/OIN\
F F



N\ ,,. FFNF NXNF FF OO Add

di i sopropyl ethyl am ne (0.146 nlL, 0.962 mvol) foll owed
woyomsyarsogen bromide (63 ng, 0.577 nmol) to aPeDiUSRi06/M09301

of '

(+/-)-cis-4-(3,5-bis-trifluorgnethyl -benzyl am no) - 2-

et hyl - 6- net hoxy- 3, 4-di hydr o- 2H |

1, 5] napht hyri di ne-| - carboxylic acid isopropyl ester
AGdQ8pHEy1 T hg, 0N O HrboBt FRIMEEI 7R 052 Hkabr2fh

sti rp't hgp%o ture at %oom tgn'geratureqfor ‘fiS h. Adc?
didsrtpeopylaze fizadiosylates(01Cd P enls, 0. Hiddmanol )y ta @tsohieon adj (eelusis-4-[(3,5-

vise Bt B L S ool o B2 ST PapSEy s -cihydro-
2@%@@1&@@%&@%%%% acﬁ@ﬂbﬁ;@ﬁyl@sﬁ@ $MAS diaugfd‘nyetﬁdh@ (1 mL)

i due by flash chromat ograp eluting wt
amestarbsmatthne fondhat wom temyfefadird. Riggowe theesobvemp duvaguo and

PR OS50k 0 Ml VOO ONIERE e

affodd-the 6116 cdmpbishdd 4 Binss, t660d)] wes @rehhyod2 pepgyl ) - (2H-tetr
azol -5-yl)- gm na - Z?get hy(P- 6- met hoxy- 3, 4-%?(hydr 0-2H [
1, 5] napht hyri di ne- 1-carboxylic acid isopropyl ester
N:N_ FF N NNF 1-10 N~ExFam[|Ne6 F O O Heat at 120 C

a mxture of

($/HLci3-4q(B5 Bif-G&lorbinsthyl-bédzyDr e ity L Hoe izad1)5- gly-andn@-cthyl-

i no] - 2- . o o

oetiffyproget ek gihzdue- Hil ) dinspbiayriding Incasbexyieiagiddsonropsd ester

rboxylic acid isopropyl ﬁgher (100 ng, 0.184 mol ),

sodi um azide (17 ng, Q._R58imml) and tFiethyl am ne

hydrochl ori de (35 mg. FO. 1_ D Ny drpy tol uene under
Then add nore

an atnosphere of nit'rggen, fo
sodi um azi de (6 ng) Fan qm ne hydrochl ori de

(13 .nmgy) and

Prepare the title compound by essentially following the procedures described in Example
8 (Steps 1-3), by replacing (+/-)-cis-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-
methoxy-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester with (+/-
)-cis-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
[l,S]ﬁaphthyridine-l-carboxylic acid isopropyl ester (from Example 4) in Example 8§,
Step 1. MS (ES+): 640 (M+H).

Example 10 ,
(28,4R)-4-[(3,5-Bis-trifluoromethyl-benzyl)-2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester



heat the m xture for 4 h. Cool to roomtenperature,

dilute with ethyl acetate, and wash with 1 NHC . Dry
woheosgwrrani ¢ | ayer over anhydrous sodi um sul f aPeT/US2005/009301

filter, and renove the solvent under reduced

pressure. Purify the residuegby flash chromatography,

eluting wth hexanes/ethyl acetate, to afford the

title conpound (61 ng, 50% . MS (ES+).: 588 (M+H).

Step 3. Preparation of p= E

(+/-)-cCis-4-[(3, 5-Bi s;t,\q‘if/j‘\uororret hyl

| - 2H - F N

tetrazol -5-yl)-am nojl 2- gt hyd - 6-

-[ 1, 5] napht hyri di nfe- carboRyl i

Benzyl )-(2- met hy -

F
oxy- 3, 4-di hydr o- 2H
aci d isopropyl

ester NONF F NNF F, F<© O WD 2005/ 097806
PCT/ US2005/ 009301 -64 Add t ipﬁ$nflphosphine (27 ny,
0.104 mmol ), methanol (17 XA. 52 mol ), and

di i sopropyl azodi car boxyl atg¢ (0.018 ni, 0.104 nmmol) to
a solution of (+/-)-cis-4< 3, 5-

ogbtiagitﬁqg, :tiillgg;égﬁeé{@[}%’yghgéﬂfq%'g i e Y B2 s M afiTof ety
o TP LI At Lo
[ 108]xAphrieyridare- I-Barbogglicrashisb prop gl estan (BxanRgeBY en & @#iralpak AD (4.6

solvent in vacuo and, purify t resi due by silic
< 150 B0k B PR € ERDIMGO RN KUngroPaEcralde hrseueh (G-
.af tible 0 %y Sk} .
d1Mﬂ&h@§%r ki< 5?2‘5{85 %?gl_@ﬁg‘th%o B8%eE ModdhShis (894: 640
(Mi{B).5- Bi s-tri fluoronet hyl - benzyl ) - 2- met hyl - 2H-t et r azol
-5-yl)-am no] - 2- et hyl - :
6-trifluoronethyl -3, 4-di hydro-2H[ 1, 5] ngpht hyri di ne-1 -
carboxylic acid isopropylgpeshple 1NN F F -N FF N N F

NF/ F
(2R 45)-4-[(3,5-Bis-trifluoromethyl-benzyl)-2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-

6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester

N=N Fe
——"N'
F N/)\N F
NG
i
7 F
oo

Obtain the title compound by chiral resolution of (+/-)-cis-4-[(3,5-bis-trifluoromethyl-
benzyl)-2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester (Example 9) on a Chiralpak AD (4.6
% 150 mm), flow rate 0.6 mL/min, solvents: 10% propan-2-ol in heptaﬁe with N,N-
dimethylethylamine, R¢ = 6.1 min, wavelength: 270 nm. EE = 100%. MS (ES+): 640
(M+H). '

Example 12



NF O1~-10. Prepare the title conmpound by

essentially follow ng the procedures described in
waxrenspoeos 8 (Steps 1-3), by repl acing PCT/US2005/009301

(+/-)-cis-4-(3,5-bis-trifluoronethyl-benzyl am no) - 2-et

hyl - 6- et hoxy- 3, 4-di hydr o- 2l

[ 1, 5] napht hyri di ne-1 -carboxylic acid isopropyl ester

with (+/ -

@ )Cdrlfgétasg § OB%}WSE H’hﬁlcﬁ&hﬁ:ﬂhy%&ﬁ?%fm 1! RERBHATERBInAarRinBYhy1)-2H-
te[[mzcﬂ}ﬁmb’rmhym]l—%eﬁls’l ﬁ-tnﬂucbmmthyzt 3akedidydoedi-dpyInapkthgridine-1-

C%f{wrﬂ)rﬂc aé@%‘:‘:}@fgpil@s{é Exanple 8, Step 1. M5 (ES+): 640
2

(2S,4R) -4-[ (3, 5%3 Ulfluororrethyl benzyl ) - 2- met hyl -

Htetrazol -5-yl) et Nyh- F
6-trifluoroneth No-g\ 5

carboxylic acid isopro ¥JFesﬂé \
PCT/ US2005/ 009301 -65 ALE N hh F FF N
1FF O'k, OObtain tHe tqtl co pO nd by chira
resol ution of (+/-)-cis-4-]
benzyl ) - 2- et hyl - 2H-t et razol - %
6-triflu oronethyl-3,4- dlhydro o}
[ 1, 5] napht hyri di ne- 1- car boxyli d_acid i sopropyl ester
(Exanmpl e 9) on a Chiral pak AD' (4.6 x 150 nm, flow

P%Ae;%%% tRF ﬁﬁl%éx%?%nydﬁog{ %%{ngﬁnﬂ% é(g%ésﬁﬁg H%rbég?ﬁﬁlﬁrés el REa APExample
8V§vp Bf@ﬁd%lacgq@nmntﬁﬁum (IQ&’;‘z{mon’thd)EérBaHuG 46d té;Mbthyl ester and
anpl e oro

(en 51 163, ﬁr@eawgﬂﬂummeéklbﬂabfawlk(%ﬁ)tetgﬁwin s W9h913¥hyl 6-
IrF%tH Hfh%F& gM %]r?aggﬂ{gr}’qung 1%&5&@&%%&5@%&%@& With (+/-)-

car I Cc "acl 1'SO yl ester
cis-4- (3 5—bls trifluoromethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2 H-

[1,5]naphthyridine-1-carboxylic acid isopropyl ester. MS (ES+): 767 (M-H).

Examplé 13
‘ (+/-)-cis-4—[[2—(2—Amino-éthyl)—2H—tetrazol—5—y1]-(3,5—bié—triﬂuoromethyl-benzyl)-
amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5 ]naphthyridihe- 1-carboxylic acid

isopropyl ester

: N=N F
*tN/\\—N,ﬁig F
F N “F
i N
YOS
pZ F
0" o

Add trifluoroacetic acid (1 mL) to a solution of (-F/-)—cis-4-[(3,5—bis-triﬂuoromethyl—
benzyl)-[2-(2-tert-butoxycarbonylamino-ethyl)-2H—tetrazol—5-yl)—amino]—2—ethyl-6—
triﬂuoromethyl—3,4-dihydro-2H—[1,S]naphthyridine—1—carboxylic acid isopropyl ester (61

mg, 0.079 mmol) in dichloromethane (3 mL) and stir the mixture at room temperature for



-NN. FFNNF FNNF LF 00 Obtain the title
conpound by chiral resolution of
WO-2005)09T806 - 4- [ ( 3, 5- bi s-trifl uoronethyl - PCT/US2005/009301
benzyl)-2- et hyl - 2Htetrazol - 5-yl ) - am no] '
-2-ethyl-6-triflu oronethyl - 33#4- di hydr o- 2H
[ 1, 5] napht hyri di ne- 1-carboxylic acid i sopropyl ester
(Exanmple 9) on a Chiralpak AD (4.6 x 150 nm, flow
3rhat]&%upth@ r@&c/tﬁh MnixfRe YEBlaSatut A PJIQ@@}PO%O‘Hlurﬁ BicBfRhAB%nd extract
N, N di net hyl et hyl am ne, Rf .1 mn,
WMMMQHMhaﬁ@ ODmyrtheEEganid B@es OWBaI(lIE@H)us s6dium @Malte filter, and

005/ 097806 PCT 005/ 00
re(nlgve)tk%fcil W[‘?(‘é lse@fcgdtpfffsflfrﬁofpgﬂé tﬁf/ Iresbcgw%yl s)thca gel
cﬁl%nfa?ﬁi@hg &Hhﬁ’g(yv‘itﬁre@%)é&ééfb rl@'a@ﬂom’ih):'tl@ﬂé"compound %24 me, 45%).

tetrazol - ) -am noj - 2ethy1 6-trifluoromethyl -
Mﬁ/éﬁ&%)2@ﬂ(M+H5] napht hyri di ne-1- carboxylic acid
i sopropyl ester 0 >~ON NNNFF HFFNNF FF N
FF OOPrepare the title conpound by essentially
foI I ovvi ng the procedures q!ﬁgﬁfﬂ]@w in Exanple 8, Step
repl aci ng met hanol with - am no- eth%[1 ) carbamc
uoro

(%‘2;41@ Ql%ﬂt[[ib(ﬁ mlé@ﬁwlwtet(@pl§ YEIHS-Ybis-tri methyl-benzyl)-

a1 ﬁhﬁ-éd&%ﬁ%l?m@ﬁ 3 drslp 28 SInapl hgidime-Lycaoxgic ecid
1926§fd§9}<e/stéi 4-di hydr o-2H-[ 1, 5] napht hyri di ne-| - car boxyl iC
acid isopropyl ester wit MH -)-

C|s4(35bistrifl | - benzyl afimo) - 2- et hyl - 6-
trifluoronethyl - Zl\gOK’dY

[ 1, 5] napht hyri di ne 1- p rbo yI |N: al
M5 (ES+): 767 (MH).

[ soBr opyl ester.

.

Obtain the title compound by chiral resolution of (+/-)-cis-4-[[2-(2-amino-ethyl)-2H-
tetrazol-5-y1]-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester (Example 13) on a
Chiralpak AD (4.6 x 150 mm), flow rate 0.6 mL/min, solvents: 10% absolute ethanol in
| heptane with dimethylethylamine, R¢ = 5.2 min, wavelength: 270 nm. EE >97%. MS
(ES+): 669 (M+H).

Example 15
(2R ,AS)-cis-4-[[2- (2—Ammo -ethyl)-2H-tetrazol-5-yl1]-(3,5-bis- trlﬂuoromethyl-benzyl)
amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid

isopropyl ester



Exanple 13. (+/-)-cis-4-

[2-(2- Am no-ethyl)-2Htetrazol -5-yl]-(3,5-bis-trifluor
woneishgrsobenzyl ) - PCT/US2005/009301

am no]-2-ethyl-6-trifluoronethyl -3, 4-di hydro-2H |

1, 5] napht hyridine- 1 -carboxyg.c acid isopropyl ester

NNFF H2ZN'_ NFF NNIm. F FN~F NFF OO Add

trifluoroacetic acid (1 nL) to a solution of

(+/-)-cis-4-[(3,5-bi s trifNsypromet hyl - Fq§nzyl)- .

[2-(2-tert- butoxydﬁﬁ63hyhanlpp et hyl) tetrazol - 5-yl

) -am noj - 2- et hyI F F )

trifluoronethyl - - apht hyri di ne-1-ca

rboxylic acid |soprod§I 0.079 mml) in

di chl oronet hane (3 nL) a xture at room

tenperature for WO 2005/ 09780iP FUB2005/ 009301 - 67

3 h. Pour the reaction m xtys€Sgnto a saturated

sol ution of sodiunlbicarbo?ng and extract wth

di chl oromet hane. Dry the organic Iayer over anhydrous

| fate | ter t
R B T rcoBlspad bistiEFe pRuioh SR HE LR TR Eifingef5-21-
te@ﬂamn@ 0gB 3Ry tr1f‘ﬁld#élhé‘lﬁylﬂbérﬁg@tdﬁﬁﬁho}i%ﬂgl—@tnﬂﬁo@ﬁ'ﬁeﬂ{ﬂ |3,4-
he titl e conpoun . 669 SMH_D
dmyéwpﬂé [1A]r(anpgth4g§1m§1 lscar 0)[yhc a01d 1sopropy1 ester (Example 13)on a

CE}}@]&)% Alﬂoglnﬁzif |1$¥ In}m)2 'fl_otwerta{ealfg sofvehts Pd‘?o a%golhfim Wanol in

hepthito it aphdiyleBylabdihd, Q@%hﬁﬂ'wé’a&eﬁngtmwlﬂ) am2HEE >97%. MS
I, 5] napht hyri'di ne- 1-carboxylic acid 1 sopropyl ester '

BIONGEY M+HRN --N F F N Ni-F FF

Example 16
(+/-)-cis and trans-4-[(3,5-Bis—triﬂuoromethyl—benzyl)-[2-(2-hydroxy—ethyl)—2H—tetrazol—
5-yl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic

acid isopropyl ester

N=N F
HO/\—_N./)\ F
F N
F N
2
% F
o 0

Add 2-bromoethanol (0.093 mL, 1.25 mmol) to a solution of (+/-)-cis-4-(3,5-bis-
trifluoromethyl-benzyl-(2H-tetrazol-5-yl)amino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester (653 mg, 1.045 mmol) and
cesium carbonate (749 mg, 2.30 mmol) in dry dimethylformamide under an atmosphere
of nitrogen and stir the mixture at 50 °C for 24 h. Cool to room temperature, add water,
and extract with ethyl acetate. Dry the organic solvent over sodium sulfate, filter, and
remove the solvent under reduced pressure. Purify the residue by silica gel

chromatography, eluting with ethyl acetate/hexanes to afford a mixture of two



N1F F OO Qotain the title conpound by chiral

resolution of (+/-)-cis-4-[[2-(2-am no-ethyl)-2H
woebws@atos 5- yl ] - (3, 5- bi s-trifl uoronet hyl - benzyPETAIS206/009301

-2-ethyl-6-trifluoronethyl -3, 4-

di hydr o- 2H-[ 1, 5] napht hyri di nes9-- car boxyl i c aci d

i sopropyl ester (Exanple 13) on a Chiralpak AD (4.6 X

150 mmy, flowrate 0.6 nmi/mn, solvents: 10% absol ute

cetnpanals. iSeparheyaneml pMSQH&?EUBlb@i dyltRBiaf@ard Rexanefetianol
mn, 'wavel ength: 270 nm EE >97% NB (ES+? 669

O(E]dgq.q} to @Q@ﬁﬁﬁé) g_rgnS( SR 34spisyiglngrongethyl-benzyl)-[2-(2-hydroxy-ethyl)-
?jﬁte(rg%@rg {/‘lz aﬁ'h\tl%ﬁ et%b!l'—&—%tlﬂ@cﬁ8hleé1y¥5]4-dlg§dro-5ll§)-[ISS]tnaplgthyrldme-l-

cafiord]lc a%j@tsbpﬂopgi} dstdrf4 810920 it NMR-(dDnIL R MH%S@I% t J=
%ohthﬁgldlnel-carboxllc acid isopropyl ester
T900%/337 8468 (9aT 682d051D0b36{d, L66. 3|-H22N\3 SK1P9Km, RHY, 2.31-

2'>l7'\dm 3 N)g Ndo (i, 28) ), 5343030k B8 L bb BeSRTRLUAD 71, 11y, 541

rar reso

(dIdI-/J——-) ]:].C937-9er[ 2H§ Z-enidng =8 h¥z) 112547.75 ﬁs 1H), 7.81 (s, 2H), 8.39 (d, J =
tetrazol - 5-bis-trifluoronethyl-benzyl)-am no]

8.5t 14 S t(E%ﬂ é%@ dM;'thyl -3, 4-
28 S A ek S A Bt

aﬂlﬁﬁ)]mﬁéthy]f—di-&\iﬂlﬁdibmeﬂhyEBﬁLdlhydro ﬁD[NSﬁhﬁhthW@l@b&ﬁkﬂﬂX@llc acid -
et hanol in_ heptane wth dinet gl eth | am ne,

iSPPFOPYhRSiR (AAg e 1%%@ HNMER (S REMIBSS a6 = 7.4 Hz, 3H),
I £ AR S AT QNS 3ABORID: bk 1 I LA 20D,

2)216{t bry:léSZHi tlH),fQiZ’bQﬁS (m, 1H), 4.01-4.06 (m, 2H), 439 461 (m, 4H) 4.98-
6-trifl uoronet ydr o-

S P RAh Sh 0, A2 7. CHr oy 138 (ol 8.3 kb 178 (o, TH), 7.90
(£5187 5 W= sl 115, FSNERSS: 670) (v,

Example 17
(2R,4S5)-4-[(3,5-Bis-trifluoromethyl-benzyl)-[2-(2-hydroxy-ethyl)-2 H-tetrazol-5-yl)-
‘ amino]-2-ethyl-6-triﬂuoromethy1—3,4idihydro—2H-[1,5]naphthyridi_ne-l—carboxylic acid

isopropyl ester

~ Obtain the title compound by chiral resolution of (+/-)-cis-4-[(3,5-bis-trifluoromethyl-
benzyl)-[2-(2-hydroky—ethyl)—2H—tetrazol—5-yl)-amino] -2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H—[1,5]naphthyridine-l-carboxylié acid isopropyl ester (Example 16) on a
Chiralpak AD (4.6 X 250 mm), ‘ﬂow rate 1 mL/min, solvents: 15% propan-2-ol in hexane



FN_FF NOOAdd 2-bronoethanol (0.093 nL, 1.25
mol) to a solution of (+/-)-cis-4-(3,5-bis-
wonrbdsioamoenet hyl - benzyl - (2Ht et razol - 5- yl ) am nefT/arset08409301
| -6-trifluoronethyl-3,4-di hydro- 2H '
[ 1, 5] napht hyri di ne-I - car boxyl-7@ aci d i sopropyl ester
(653 ng, 1.045 mol) and cesium carbonate (749 ny,
2.30 nmmol ) in dry dinethylfornmam de under an
(a2 %ral$pbibylethyddminke t Rcgén mingdwstdléngdiine 15126t e ERt>950%. Q1S (ES+):
6fg§ Pfﬁﬁih Cool to roomtenperature, add water, and
M )Wlth et hyl acetate. Dry the organic sol vent
over sodiumsulfate, filter, and renove the solvent
under reduced pressure. Purify the residue by silica
gel chromat ogr aphy, el utilixgmpled8et hyl

B8k b3 ot powistztes) boosul oS Rmpstndk i deproksol-

andY0s- brl -Bhaa8ooRlG 2 |3l-11t~81ﬂ9d1‘6ﬂ iﬁé?tjﬁﬁgﬁ’ﬂhgndme-l carboxylic acid

hexane/ ef hanol gradi'ent to” af

ifoptopyd estens- 4-[ (3, 5-bis-tri fl uoronet hyl - benzyl ) -[ 2- ( 2-
hydr oxy- et hyl ) - -
2H tet razol -5-yl ) - g - 3
-di hydro-2H[ 1, 5]napht¢yr'
i sopropyl ester (48
S0.9 (t, J = 7.7
1.35 (d, J = 6.3 Hz,
2.47 (m 3H), 3.98-4. B-4.73 (m 5H)
5.09 (septuplet, J =.7. , , '9.41 (dd, J = 11.9,
7.5 Hz, 1H), 7.49 (d, = 8. , 1H), 7.75 (s, 1H),
7.81 (s, 2H), 8.39 (d, J = ~6 Hz, 1H). M5 (ES+): 670

. and
Tih%/tli compovnd i(s@b&ima'dsbyc qhiirfa] xesolotien bf/(+/Denez4[(§3,3-Bis¢ 2- hy

R b e R - sy a6
1 ihiy

tF t}gdzre%g tylg ?Lghﬁnﬁwfﬁ@r % yﬂghﬁé%ﬁé ‘Eh_cizatb?ﬁgﬁ@ Bk &y?kﬁv}rl ester
xar.mp]@ 6)34;4) a Ch;[ralg)gk @d) (4]6:><@59mn® ﬂ@\H)rate 1. rﬁB/n(ud, sq]wen& 35%

pfqﬁan- - l’lg}lgxagif]() %&ﬂ%@h&@gl@%@ I.h%f é‘?(rmg W@e&q@:%.% nm.

E%H)97%1 ﬁf&(‘ESﬁ-’} ém(M-lri)I) 4.98- 5.13 (m 2H), 5.39 (dd,
= '12.7, 1H), 7.55 (d, J = 8.3 Hz, 1H), 7.78

(s,lH) 790 (s oH), 7.99 (d, J = 8.5 Hz, 1H). MB
ES+): 670) (M+H). Ex I 17

ng 315) 4- %((3 5H)B|s trifl e SABRE IY1 - benzyl ) - <

(+/2- 4-2(3WBISQXMu©idhydthyl2ﬂdnkﬁ§ [2aRkryd-2H-detrazol-5- yl% armno] 2-ethy1 -6-

hyl - 6-tri flrmior omet hyl - 3, 4

o ylic acid
CDCilB 300 MHz):
J = 6.3 Hz, 3H),
2H), 2.3 1-

am no]j - 2- yl-6-trifl uoronethyl -3, 4-di hydro-
tra@mrw@t‘,ha] %,é dlhxcgpﬁ’@d,h 5laaphthyyidine-1-carboxylic acid i 1sopropy ester
F
N F
—N ,

N/)\N -
N\

l
% F

o 0O



i sopropyl ester HONNcNF F \- FFNF FN NgFF

F OO btain the title conmpound by chiral resolution
woR0s#b7806 ci s-4-[ (3, 5-bis-trifluoronethyl - PCT/US2005/009301

benzyl ) -[2-(2-hydroxy-ethyl)-2Htetrazol -5-yl)-am no] -

2-ethyl-6-trifluoronethyl -3, 471-

di hydro-2H-[ 1, 5] napht hyri di ne-| -car boxylic acid

i sopropyl ester (Exanple 16) on a. Chiral pak AD (4.6 X

S2501 . iPmgpardtioowt K-8t ecit-4nfl(3 5i Bis-tsfitareme 81y l-b&¥%yhr @pRteirdzalt5-yl-

TS 5SS BT SRECRRLO00E0 5 B oo

EE >97% M5B (ES+) 670 (MrH). Exanple 18
(2S,4R)-4- [(3,5-B is-triflu oromethyl-benzyl)-
[ 2- (2- hydr oxy- et hyl ) - 2HN=¢r azol - 5- yIF)
am noj - 2- et hyl - 6- trlflfi%rgh@t by | -3, 4-di_hydr o- 2H |
1, 5] napht hyri di ne-1| - car beyI ' @ i Eopropyl estéer

HOB--NN F F F F N N3 F OOThe title
conpound is obtained b [ch ral| resolution of
(+/-)-cis-4-[(3,5-bis- : ﬁyl benzyl ) -

[2- (2- hydroxy-ethyl) - ZFLtet/ggolfB yl)-am no] - 2- et hyl -
6-- trifluoromethyl-3,4-di re> 2H |

1, 5] napht hyri di ne- I-carbgziklc acid isopropyl ester
(Exanple 16) on a Chiral pak AD (4.6 x 250mm), flow

oﬁga{(;’% '[?ji? %{3 %Iﬁg?lﬁy %&E?tmg?%ll&ﬁﬁg H_E n;?roé’v\%i\lllgééedﬁg%%ﬁféﬁ in Example
83&p2 6-2rhy replacing 19%4-)-M5-4-ESH-pis-t6iflo ool yl-benzylamino)-2-ethyl-6-
methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester with (+/-)-
cis-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-bromo-3,4-dihydro-2H-
[1,5Inaphthyridine-1-carboxylic acid isopropyl ester in Example 8, Step 1. MS (ES+):

638, 640 (M+H).

Step 2. Preparation of (+/-)-cis—4—[(3,5-Bis-triﬂuoromethyl-benzyl)-(2H—tetrazol-5-y1—
amino)-2-ethyl-6-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl

ester

Prepare the title compound by essentially following the procedure described in Example
7, by replacing (+/-)-cis-4-[acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-ethyl-6-
bromo-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester with (+/-)-
cis-4-[(3,5-bis-triﬂuoromethyl-benzyl)-(2H—tetrazol—5-yl-arnino)-2-ethy1—6-bromo—3,4-
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester. MS (ES+): 573
(M+H).



Exanpl e 19

(+/-)-4-1(3,5-Bis-trifluoronethyl-benzyl)-[2-nethyl-2H
woeteaisrazob - 5- yl ) - am no] - 2- et hyl - 6- : PCT/US2005/009301

trifluoronethyl-3,4-di hydro-2H-[1, 5] napht hyri di ne-I-ca

rboxylic acid isopropyl ester78%MNF F NNF NNZ NF

FF 0 OW 2005/097806 PCT/US2005/009301 -71 Step 1.

Preparati on of

(+/-)-cis-4-[(3,5-Bis-trifluoronethyl-benzyl)-(2Htetr

azol -5-yl - . o

SigR hdjreparalion et (6L hebrbl(3,5B it {lapenmthyl-besz i Phmgihyi-aH-

| $ iy oL .
SRR AR ARy S OAND Tt 1-
cadoenlié adid ysopadplybwéterg t he procedures described in

Exanple 8 (Steps 1-2), by repl acing
(+/-)-cis-4-(3,5-bis-trj INior onet hyl fenzyl ani no) - 2- et

hyl - 6- N
e

met hoxy- 3, 4- di hydr o- 2H [ 1, 5]\ap
aci d i sopropyl ester Wwiths )

cis-4-(3,5-bis-trifl uorlo@ - be Zﬁ/l am no) - 2- et hyl - 6-

br ono- 3, 4-di hydr o- 2H [ X3 el di ne- 1 - car boxyl i c

acid isopropyl ester in Exaphgl el8, Step 1. M5 (ES+):

638, 640 (MtH). Step 2. Pr@paFfation of '
(+/-)-cis-4-[(3,5-Bis-tri oronet hyl - benzyl )-(2Htetr

azol -5-yl - am no) - 2- et hyl - 6- et hyl - 3, 4-di hydr o- 2H [
Pleralaéip hitleysohghoned by ettty followinigdhd propeduy Hesceibéd®in Example

HN NEN F F_ .. .. ‘ :
8, Step 3, by replacing (+/-)-cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2 H-tetrazol-5-yl)-

riane-I-carboxyIic

amino]-2-ethyl-6-methoxy-3,4-dihydro-2H-[ 1,5]naphthyridine- 1-carboxylic acid
isopropyl ester with (+/-)-cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2 H-tetrazol-5-yl-
amino)-2-ethyl-6-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl
ester. 'H NMR (CDCls, 300 MHz): § 0.79 (t, J = 7.3 Hz, 3H), 1.27 (d, J = 6.2 Hz, 3H),
1.32 (d, J = 6.2 Hz, 3H), 1.41-1.56 (m, 1H), 1.71-1.82 (m, 1H), 1.87-1.99 (m, 1H), 2.36-
2.44 (m, 4 H), 4.15 (s, 3 H), 4.23-4.39 (m, 1H), 4.65 (d, /= 16.5 Hz, 1H), 4.97 (d, J =
16.5 Hz, 1H), 4.99-5.09 (m, 1 H), 5.27 (dd, J = 12.7, 3.6 Hz, 1H), 7.12 (d, J = 8.4 Hz,
1H), 7.77 (s, 1H), 7.85 (d, J=8.4Hz, 1H), 7.93 (s, 2H). MS (ES+): 586 (M+H).

Example 20 } .
(2R 45)-4-[(3,5-Bis-trifluoromethyl-benzyl)-[2-methyl-2 H-tetrazol-5-yl)-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic acid isopropyl ester

trifluoroacetate




NNF NNF FF OOPrepare the title conpound by

essentially follow ng the procedure described in
waxenspoesos 7, by repl aci ng PCT/US2005/009301

(+/-)-cis-4-[acetyl-(3,5-bis-trifluoronethyl-benzyl)-a

m no] - 2- et hyl - 6- brono- 3, 4- dify.dro- 2H |

1, 5] napht hyri di ne-| -carboxylic acid isopropyl ester

with (+/ ) -

C?dtfln ghré tn % c%i}l)ﬂo%ﬁh 'B'yfc erl‘eﬁ@t%ﬂ ot{@—? ¥ ora E(g -6 t'[111‘?1‘&(5}5m§thy1—
belnzw)d[rz@mé‘tﬂiyl lﬂa]aunamﬂ}ﬁhgl} pulimd-21etbyr G ok dremethiyd3,4-dihydro-2.H-

TSR e R sprapviet b 19, Seb 3 on
Cl(hﬁ/éi{giak ATS (Zﬂ 6 &(ﬁOQﬁﬁ'),sﬂ(}v& bad i’ﬂ{LQHFﬁ,mﬂv'eRﬁ NgKahe bZnBeb¥tic acid
Ot05Ys/athahol Sksytrhtianiode o2 tearv}) R6= 4.7 inhinyenwaiatdiy 213,246-1h. EE

na hthyrldlne- 1- carboxylic acid
”ﬁ%’p%\éﬁ;@g&éé Mpmﬁh - N N--AI NF NF FFO

O Prepare the title corrpound by essentially foll ow ng
the procedure described in Exanple . 8, Step 3, by
repl aci ng Example 21
+/-)-Cj.S-4- 5b|str|fl enzyl ).
CaR) Ta(ERs: Bid é«%{uw%ametbyléﬁm Yerms 1}%2&? ALY § ging2-ethyl-
65[;1%18?1]0\%%%511 hyy Hﬁl'yﬁfo 2H-[6 3T RAXMY iR CI- Qarbbﬁ‘?ﬁragﬂiylgopropyl ester
trifliorpacetage 4- [ (3, 5- bi s-trifl uoronet hyl -benzyl)-(2Htetr
azol - 5-yl -
ani no) - 2- et hyl - 6rreh'y 34d|hyoF6 2H[ 1, 5] napht hyri d
l.ne-1-carboxylic aC|q¢As er. 1H NMR (CDC13
300 MHz): S 0.79 SFD 1.27 (d, J 6.2
Hz, 3H),- 1.32 (d, 1CFCAH56 (m 1H)
1.71-1.82 (m 1H), FD, 2.36- 2.44 (m 4
H, 4.15 (s, 3 H), H, 4.65 (d, J =
16.5 Hz, 1H), 4.97 JAH), 4.99-5.09 (m 1
H, 5.27 (dd, J = 7.12 (d, J = 8.4
Hz,

Obtain the title compound by chiral resolution of (+/-)-cis-4-[(3,5-bis-triﬂuoromethyl-
benzyl)-[2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2 H-
[1,5]-naphthyridine-1-carboxylic acid isopropyl ester (Example 19, step 3) on a Chiralpak
AD (4.6 X 250 mm), flow rate 1 mI./min, solvents: héxane—triﬂuoroacetic acid ‘
0.05%/ethanol. Isocfatic mode 5% ethanol, R¢ = 5.3 min, wavelength: 215.26 nm. EE
>97%. MS (ES+): 586 (M+H).

Example 22
(+/-)-cis-4-[[2-(2-Amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-trifluoromethyl-benzyl)-
amino]—2—ethyi-6-methyl-3,4-dihydro-2H—[1,5]naphthyridine—1—carboxylic acid isopropyl

ester



1H), 7.77 (s, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.93 (s,

2H). M5 (ES+): 586 (M+H). Exanple 20 (2R 4S)-4- [ (3,
wé-28simw7806i f | u or omet hyl - benzyl ) - PCT/US2005/009301

[ 2-nmethyl -2Htetrazol - 5-yl)-am no] - 2- ethyl

6-trifluoronethyl-3,4-di hydrop2H-[

1, 5] napht hyri di ne-| -carboxylic acid isopropyl ester :
trifluoroacetate NNFF - N, NNF N CF3CO2H N F 1F
0 0 F WD 2005/ 097806 PCT/ u&%pOSI 009301 -73 Qotain the
title conpound by /\a‘L.Nes [ ution ofF
(+/-)-cis-4-[(3,5 -bis-trifNGo F

benzyl ) -[ 2-met hyl - 2H-t e{ r agol - arri noj - 2- et hyl -

trifluoronethyl -3, 4-di hydr o=
[ 1, 5] - napht hyri di ne-1| - car
(Exanple 19, Step 3) on a Ch

m), flowrate 1 ni/nin, soldelﬁbs
hexane-trifl uor oaceti c aci d ] 0.05% et hanol . Isocratic
node 5% et hanol , n, vvavel ength 215.26 nm

Sy, B lp e B -éla-?;@a%“éﬁ L GaIhS) B B Rt

1 ‘ :
R 7 T Bt By P st pydo2it

béhiaph(tyymdmadrqmbcs«ybc opilisapsapeyt esterr i f | uor oacetate NN
F F NNFNCFSCOZH NFFF OO0 Qutainthe title

conpound by chi r?\mggol uti on .
(+-)-ci s-4-[ (3,5 thyl- FF

benzyl)-[ 2- net hyl -2H-tetrazoIN ~xi R- et hyl -
rifluoronethyl -3, 4-di hydroz 2H;
N

ac i sopropyl ester
&k FAD (4.6 x 250

F.'
AN !

/|\\ F
O O

Prepare the title compound by essentially following the procedures described in Example
12, by replacing (+/-)-cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2H-tetrazol-5-yl)-amino]-
2-ethyl-6-triftuoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl
ester with (+/-)-cis-4-[(3, 5-bis-triﬂuoromethyl—benzyl)—(2H—tetrazol-5-yl-anﬁno)—Z—ethyl-
6-methyl-3,4-dihydro-2H-[1 5]naphthyr1d1ne-1 carboxylic acid isopropyl ester. MS
(ES+): 715 (M+H)

Step 2. Preparation of (+/-)-cis-4-[[2-(2-amino-ethyl)-2H-tetrazol-5-yl]-(3,5-bis-
trifluvoromethyl-benzyl)-amino]-2-ethyl-6-methyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-

carboxylic acid isopropyl ester



[1, 5] -napht hyri di ne-| -carboxylic acid isopropyl ester

(Exanple 19, step 3) on a Chiralpak AD (4.6 x 250
waompes/obfsoey rate 1 nl/min, sol vents: PCT/US2005/009301

hexane-trifl uoroacetic acid 0.05%ethanol. Isocratic

node 5% ethanol, Rf = 5.3 m nys5-wavel ength: 215.26 nm

EE >97% Ms (ES+): 586 (MtH). Exanple 22 (+/-)-cis-4-

[
[2-(2- Ami no-ethyl) - tetrrazrq)I-S yl]-(3% 5-bis-trifluor
onet hyl - benzyl ) - 5$L\»— é

am no] - 2- et hyl - 6- et hyl -
napht hyri dine- 1 -carbo

NF N~ NFF O-~O Step
(+/-)-cis-4-[(3,5-Bis-trifluor
re- o 0

but oxycar bonyl ani no- et hyI ) - tet razol - 5-yl)-am noj - 2-
et hyl - 6- nethyl 3, 4- dlhydro

DR ) S8 B AL AR R B0 S

18] by @pm@mgqunyicim E(S Seé’iEJt@ﬂlhdfoﬁl@{HyP%rﬁg'l)t[QE(ZQE)QCedur es
descri bed in Exampl e - 12, by repl aci ng

bptpﬁygalmrylmnl[np@tls/lbllé t@Mazoﬂédrlbmtwl dleyi Ay inifluopemetbyk-3,4-

dg@ghﬁ {’yfg)ﬁﬂ&]f}‘%%nﬁe ﬁalPO’éyth a&;c}qlsgllgr8p}éll_e[_ster with (+/-)-cis-4-[(3,5-
bils ﬁhmamﬁdﬁwnﬁhﬂﬁ) [2-@ﬁfebﬂmytbky‘caﬁi‘dn@lalnﬁﬁ?@émgy)l-ﬂ{.@afa@m 5-y1)-

a2 e G e i P bR RYTidierizsarpordinseis isopropy!
880! MR- (53 %158 manet hy! -

net hPyIF benzyl )-[2=(2-te

Example 23
(+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-[2-(2:hydroxy-ethyl)-2 H-tetrazol-5-yl)-
amino]-2-ethy1—6-rnethy1-3 /4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl

ester .
N=N F
HO NN By F
< NTN F
N\
l
y F
0”70

Prepare the title compound by essentially following the procedures described in Example
16, by replacing (+/-)-cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2 H-tetrazol-5-yl)-amino]-
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic acid isopropyl
ester with (+/-)-cis—4-[(3,S-bis-triﬂuoromethyl-benzyl)-(2H—tetrazol—5-yl-amino)-Z-ethyl-
6-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester. MS
(ES+): 616 (M+H).



6- met hyl - 3, 4- di hydr o- 2H [
1, 5] napht hyri di ne-| -carboxylic acid i sopropyl ester.
wOB0(sES#ps 715 (MrH). Step 2. Preparation of PCT/US2005/009301

(+/-)-cis-4-[[2-(2-am no-ethyl)-2Htetrazol -5-yl]-(3,5
- bi s- -76-
trifluoronethyl-benzyl)-am no]-2-ethyl -6-nethyl -3, 4-di
hydro-2H [ 1, 5] napht hyridi ne- |- carboxylic acid
[ sopr opyl ester WO 2005/ OEE PG4/ US2005/ 009301 -75

N--\_ NNNFF N 11, F FF OO Prepare
(Hn}swﬁAwwﬂﬂ&ﬁ@lwﬁ@@mﬁtwth6yzylb1[2 -Bwitg- %h@trazol 5-yD-

PSSR LD ESA Syl SRS g orrory

eSt"cr

but oxycar bonyl am no-et hyl )-2Htetrazo
et hyl -6-trifl uoronet hyl

di hydr o- 2H-[ 1, 5] napht hyN,@f\n

"isopropyl ester with (+/-)-Gi
bis-trifluoronethyl -
[ 2- (2-tent-but oxycarbonyl ani
)- am no] - 2-ethyl - 6- h N ro-2H[ 1, 5]

napht hyri di ne- 1 -carboxyli C,L\am i sopropyl ester. M
(ES+): 615 (M+H). Exanple (@ -)-cis-4- '
[(3,5-Bis-trifluoromnethyl-: zyl ) -[ 2- (2=hydr oxy- et hyl )
-2H-tetrazol -5-yl) -

am no] - 2- et hyl - 6- et hyl - 3, 4- di hydr o- 2H [

1 5{ napht hyrl di_ne-1-car boxlél c acid i sopr opyl ester

Frppagptionpot Bengyle(3-methyleS-npro-pyridip-2eylpanigre pr epar e
the title conpound by essentially following the
procedures described i anp e
®

=

| -5-yl)-am no] - 2-
Fr }
5'lic acid

-2H-tetrazol - 5-yl

NO,

Heat at 100 °C a mixture of 2-chloro-3-methyl-5-nitropyridine (3.0 g, 17.39 mmol),
benzylamine (2.85 mL, 26.08 mmol), palladium (II) acetate (195 mg, 0.869 mmol), 2,2’-
bis(diphenylphosphino)-1,1°-binaphthyl (BINAP) (812 mg, 1.30 mmol) and sodium tert-
butoxide (2.58 g, 26.08 mmol) in dry toluene (15 mL) under an atmosphere of nitrogen
for 15 h. Cool to room temperature, add water, separate thé layers and extract the
aqueous layer with ethyl acetate. Dry the combined organic layers over anhydroué
sodium sulfate, filtér, and remove the solvent under reduced pressure. Purify the residue
by silica gel chromatography, eluting with hexanes/ethyl acetate, to afford the title
compound (2.12 g, 50%). MS (ES-): 242 (M-H). .

Step 2. Preparation of benzyl-3-methyl-pyridine-2,5-diamine

A
NN
BN

Z > NH,



16, by repl acing
(+/-)-cis-4-[(3,5-bis-trifluoronethyl-benzyl)-(2Htetr
wea2wi5/0878pb ) - am noj - PCT/US2005/009301
2-ethyl-6-trifluoronethyl-3,4-di hydro-2H| ‘
1, 5] napht hyri di ne-1| - car boxyl i.g7.aci d i sopropyl ester
with
(+/-)-cis-4-[(3,5-bis-trifluoronethyl-benzyl)-(2Htetr
HePhr 3 o a A0 T ¥
6- rret%yyl - S,EfAif'% dﬁ%%ﬁ gi}hlf’ e ln%mﬁl{oh rlllcwlclilll r%eyl? argé\nre ; 1ﬁ |8 63
ngmalj ammeswipmdjoyhate$?.47 g, %52 ES&()]D alﬁﬂ.H)% MﬁH&dluM@n carbon (0.2 g) in
005 9’87 (56 P / 2005/ 00930é - 76, Exa
efhianoh 0 Tlierthrgugh fekte(® f1d qyap%rﬁ@tthwolw@ﬁzwwo
%%fﬂ%%?%él%%@?%& %%caftné&g fo cflff] the_t t}_e[_ (tompound (652 mg, 35%).
MS gEsaphthgMi-H).ne- 1 -carboxylic acid isopropyl ester
IN:--NFF - NN;'" ,NF HNNF NFF 00 Step 1.
Preparation of
t (kR - e
S%JZBZ.WEBI%?EH;S? d]%JIdf )'50151 (%E%nﬁ?]éﬁ%d@ LAy = ALt i 1,2,\3,41_|te't\}ahydro
[D.5thapbthpridinmeyhadetasaide t r opyridine (3.0 g, 17.39 mol),
benzyl amine (2.85 nL, 26.08 mml ), palladium(I1I)
acetate (195 ng, O. 869 mml) 2, - ‘
bi s(di phenyl phosphi n 1 - bi naphiypy! (BI NAP) (812 -
ng, 1.30 nmmol) and s t -nbutloxi de (2.58 g,
26.08 mmol) in dry toI-en- umder an at nosphere
of nitrogen for 15 h. Cool nper at ure, add
wat er, separate the |ayers and ext ﬂact the aqueous
| ayer with et hyI acetate. Dry the conbl ned organic

P'reg)\éFé\'/ t‘get El@ EoAPEY, ﬂ”&aerﬁﬁﬁg ggﬂo?\%%% %e rogédlugegrdesnﬂ’g)%fl ﬁ% Example

e sofvent ure uri

31 8tep duby repiaciig 6-artigaly- p}dmﬁmTBinbgﬁl&WLth béniyl-8gmathilPpyridine-2,5-
d?ﬁrﬁﬁgﬁé?ﬁ% 3%?]\4 }'S to afford the title

Step 4. Preparation of (+/-)-cis—4—Acetylamino—6—benzylanﬁno-2-ethyl—7-methy1—3,4-
dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester

QY
N N\

Prepare the title compound by essentially following the procedures described in Exaniple
3, Step 2, by replacing (+/-)-cis- (2-ethyl-6-methoxy-1,2,3,4-tetrahydro-
[1,5]naphthyridin74-y1)acetamide with (+/-)—cis—(6-benzylémino-Z-ethle-methyl-1,2,3,4—
tetrahydro-[1,5]naphthyridin-4-yl)acetamide. MS (ES+): 425 (M+H).

Step 5. Prepa;ation of (+/—)~cis-4-Amino-6—benzy1ainino—2-ethyl—7—methyl-3,4-dihydro-
2H- [i,S]naphthyridine-l-carboxylic acid isopropyl ester



conpound (2.12 g, 50%. MS (ES-): 242 (MH). Step 2.
Preparation of benzyl -3-nethyl-pyridine-2,5-diamne N
wORMHE790 2005/ 097806 PCT/ US2005/ 009301 - 77 Peatsaios/009301

90 C a m xture of ,
benzyl - (3-nmet hyl -5-nitro-pyri-ggn-2-yl)-amne (2.1 g,

8.63 mol), amoniumformate (2.17 g, 34.52 mmvol ) and
10% pal | adi um on carbon (0.2 g) in ethanol (30 nlL)

for 3 h. Filter .throuCeIite(r) "g evaporate the

sol vent in vacuo. P the resi usi ng a SCX

cartridge to afford tre d (652 ng, 35%.

M5 (ES+): 214 (M+H). Step 3. rep rat/i on of

(+/-)-cis-(6-Benzyl am no- 2- - yl-1,2,3,4-tetr

ahydro- [ 1, 5] naphthyridi n-4- yl)acﬁga de.O ANH N N

N H Prepare the title conpound %y @ssentlally

foll owi ng the procedures descri in Exanple 3, Step

1, by.replacing 6-nethoxy-pyridin-3-yl-amne with

qumzeydhe 3itleebmpbump/y ehsaﬁraﬂyﬁellmla@ﬂﬁte[aroh@u( EFeskiib@Bi% Example
paration of

| 3¢ yﬁpﬁ by §6PEaCAa£ef ﬁ&fﬁ -hacdyinarnsr Layh§-metbory B A7dikpdnayd H-

Y, -

P S s RO S oL g
bcmmlmnmd Zsthplsterethiyéd3l4¢dithgioedMI A @, gﬂﬂa@hm:yndméw @S‘boxyhc acid

descr bed i tep 2, y repl aci ng
IS(OPfOW ByIL h?%%?%%g%ﬂﬁé oxy-1, 2, 3, 4-t et r ahydr o-

[ 1, 5] napht hyri di n-4-yl ) acet am de W|th

(+/-)-cis-(6-benzyl am no-2-ethyl -7-nmethyl -1, 2, 3, 4-
Stept ¢. Pmgpdrasiop Df ST/RagboRyenzylamide-¢H (B Skt dnifldeombh y{-BESiz)ylamino)-

2- e%hyl Nl*fll_?hyl 3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester

Prepare the title compound by essentially following the procedure described in Example
3, Step 4, by replacin‘g (+/—)-cis-4-arr1ino—2—ethy1—6;méthoxy-3,4-dihydro-2H— [1,5]-
naphthyridine-1-carboxylic acid isopropyl ester with (+/-)-cis-4-amino-6-benzylamino-2-
ethyl-7-methyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester.
MS (ES+): 609 (M+H).

Step 7. Preparation of (+/-)-cis-6-Benzylamino-4-[(3,5-bis-trifluoromethyl-benzyl)-
cyano-amino]-2-ethyl-7-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid

isopropyl ester



Step 5. Preparation of

(+/-)-cis-4- Am no- 6- benzyl am no- 2-et hyl - 7- net hyl - 3, 4-d
wOhywroezsos 2H [ 1, 5] napht hyri di ne-1 - car boxyl i c aCTaS2005/009301

i sopropyl ester WD 2005/097806 PCT/ US2005/009301 -78

NH2 N NN OO ~ Prepare thegtitle conpound by

essentially follow ng the procedure described in

Exanple 3, Step 3, by replacing

(+/-)-cis-4-acetyl am no- 2- et hyl - 6- met hoxy =3, 4- di hydr o-
2H [ 1, 5] napht hyri dine- | - caMsgxyl i i Fsopropyl
ester with (+/-)- iﬁi;ﬁetyl anfno-

benzyl am no- 2-eth NQyIN. 3, A di 0- 2H-[

1, 5] napht h' yri di ne- | -carbpxyl[i c hcid i sopropyl

ester M5 (ES+): 383 (MHHy: -5 par ati on of
(+/-)-cis-6-Benzyl am nno-4- (3, 51bi g-Fr'i fl uor onet hyl - be

nzyl am no) - 2-et hyl - 7- et hyl - 8 &ali hydr o- 2H |

1, 5] napht hyri di ne-1| - car boxyl i &_aci d i sopropyl ester F

F HNF NN-F NFFO Prepare the title conmpound
P%?aar?resptﬁg %?l%,%b}é%bo{lﬂ B}Q s&%g%l?%]?%\gﬁngﬁroggﬁﬁé 188 b d'in Example
8( Step)l; by seplacamg M)Q:im-mes-anﬁﬂhmyneﬁmubdhiWﬂﬁmlinbﬂ-l-z ethyl-6-

ht h t

n%alléoﬁ(]y(a# %%ytg]r% U TR ks a%@ﬁ%i-'g%bﬁ%&lgs acid Roprobyl ester with (+-)-
Bz 1ROV 35-Bis Hiifty - - ]
© fﬁgphthyrlgﬁ%esl3c59%§§35??e%8d%n?€%%f§1%7‘E?h%‘%4
dmsd(cEsﬂ)[l S3ephitiyidine- StapoFylicRcapaombpyirestet. MS (ES+): 634
1§4§l§{) ci s-6-Benzyl am no-4-[(3,5-bis-trifluoromethyl-be
( ) cyano- am noj - 2- et hyl - 7- net hyl - 3, 4- di hydr o- 2H |

1, 5] napht hyri di ne-1 -carboxylic acid isopropyl ester

VO 2005/ 097806 PCT/ US2005/ 009301 -79
Step 8. Preparation of (+/-)-cis and trans-6-Benzylamino-4-[(3,5-bis-trifluoromethyl-

benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-7-methyl-3,4-dihydro-2 H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester

N=N Fe
- 1
.NlN\
= F
O 0

Heat at 110 °C a mixture of (+/-)-cis-6-benzylamino-4-[(3,5-bis-trifluoromethyl-benzyl)-
cyano-amino]-2-ethyl-7-methyl-3,4-dihydro-2H-[ 1,5]naphthyridine-1-carboxylic acid
isopropyl ester (110 mg, 0.174 mmol), sodium azide (16 mg, 0.244 mmol) and triéthyl
amine hydrochloride (33 mg, 0.244 mmol) in dry toluene under a nitrogen atmosphere for
15 h. Then add more sodium azide (10 mg) and triethyl amine hydrochloride (25 mg) and
heat the mixture for 20 h. Cool to room temperature, dilute with ethyl acetate, and wash
with 1 N HCI. Dry the organic layer over anhydrous sodium sulfate, filter, and femove
the solvent under reduced pressure. Purify the residue by flash chromatography, eluting

with hexanes/ethyl acetate. Dissolve the residue in dry dichloromethane (1 mL), add



Nd~~ FF NF NN NF FF O-~OPrepare the title
conpound by essentially follow ng the procedure
wdeswsrootsesd i n Exanple 8, Step 1, by repl aci ngPCT/US2005/009301
(+/-)-cis-4-[(3,5-bis-trifluoronethyl-benzyl)-amno]-2
- et hyl - 6- -80-
met hoxy- 3, 4- di hydro- 2H-[ 1, 5] napht hyri di ne- | - car boxylic
acid isopropyl ester with
tplfen tSt'hiileﬂeg@B'?ﬂ%@ 143, rﬁmbl)smteﬂn'aﬁdﬂt(gﬂ e OIngl mReNZ¥liand by
no) - 2-e -
dms@gr@lmdaMc[albca]ymm (Mﬁrmbu %éoﬁn@%qlb@@/mréhea@mure for 15 h at

r%rg Q@g% ?tgﬁe St en@g'_vl\e@jné (s:ﬁ)%vgnt i vacuo a% 'f)q_mf}ﬁ&g I?es%due by silica gel

chfoa;ﬁa%oﬁaﬁ%n 1ENtiagiwIgr é%hi/l(aaetﬁtehieiaﬁds itd bﬁ@quncﬂ)hmhs 4-[(3,5-bis-
benzyl3 nmet hyl - 2H-tetrazol - )-am no] -2-ethyl-7-m

tl@ﬂwpmsthafl bﬁw&)r%nmylpﬁ @}rﬁa@rﬂwmnw& iﬂldhétb@sewlaremo -7-
n"’i'_e‘ff']:}q ’3 i (a%rygg(y ?H:[fltﬁﬁ@l}@yfndﬂé % cal‘}lo;gplicl\&cld &5 oprpM Jstew[f:S mg,

169, MS CES+)6 6DE My Ha anda-+H)-Lis3-F3 5Hsis il i drometiyb bbydyhk® methyl-
32 bl wajangn@rwhylrémwm@oﬂ EeRY RG-Sy 2 aph
A [g,@}f{/akﬁjfnglg gneolaéégg hg%lc f%ﬂﬁ QP&IS&? ﬂg%ﬁ Ned ﬁgsﬂﬁ 691

(M4iEBi.hyl  am ne hydrochl or| de (33 ng, 0.244 mml) in
dry toluene under a nitrogen atnosphere for 15 h.
Then add nore sodi um azide (10 ng) and triethyl am ne:
W.%%Ba?étidﬁ%f(@ﬁ) -PR)6-ARfno- Hﬁt?é 5 %Ebetrmu&diﬁ&hﬁ%n ) {2-methyl-

ol to roomtenperature, dilute with eth acet a
28R et trasc 5 - yattind]-NetH gl -7 - nﬁhﬂyylt%ddlygm}EH—[lleﬁjmphdMldme-1-
anh¥glllé)us sodi un1]| glfate filter, and renove the

aqi, BOPTPEHTRE o pressure. Purify the residue by

flash chromatography, el wkiyng W th hexanes/ethyl
acetate. Dissolve the £esidue in dry rchl or onet hane
(1 nL), add WO 2005/ 0978 9301

H,N

Stir at room temperature a mixture of (+/-)-cis-4-[(3,5-bis-trifluoromethyl-benzyl)-2-
methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-6-benzylamino-7-methyl-3,4-dihydro-2H-
[1,S]naphthyridine—l—carboxylic acid isopropyl ester (20 mg, 0.029 mmol) and 10%
palladiAum on carbon (2 mg) in methanol (1 mL) under an atmosphere of hydrogen for 20
h. Filter through Celite®, evaporate the solvent in vacuo, and purify the residue by using
asilica gel cartridge, eluting with hexanes/ethyl acetate 1:1 to afford the title compound
(8 mg, 44%). "H NMR (CDCls, 300 MHz): § 0.79 (t, J = 7.3 Hz, 3H), 1.26 (d, J = 6.2 Hz,
3H), 1.30 (d, J = 6.2 Hz, 3H), 1.41-1.50 (m, 1H), 1.61-1.72 (m, 2H), 2.09 (s, 3H), 2.42-
2.51 (m, 1H), 4.13 (s, 3 H), 4.32-4.39 (m, 1H), 4.47 (d, J = 17.2 Hz, 1H), 4.95-5.04 (m, 2
H), 5.28 (dd, J = 12.1,4.4 Hz, 1H), 741 (s, 1H), 7.74 (s, 1H), 7.91 (s, 2H). MS (ES+):
601 (M+H). - | | |



-80 triphenyl phosphine (38 ng, 0.146 mmol ), nethano

(22 ng, 0.66 mmol) foll owed by
wdi2doesaprsopy| azodi car boxyl ate (0.046 ni, 0.104 rooius2@8d09301

stir the mixture for 15 h at roomtenperature. Renpve

the solvent in vacuo and purigy the residue by silica

gel  chromat ography, eluting wth ethyl-

acet at e/ hexanes to afford (+/-)-trans-4-[(3, 5-bis-

trifluoronethyl-benzyl)-2-nethyl-2Htetrazol -5-yl)-am

no] -2-ethyl-6-benzyl am no-7-

net hyl - 3, 4- dlhydro 2H [ 1, Bxaagile B§ri di ne-| - carboxylic”

(-(/: ) I 5 %1%%% 4- F(g' 5elgls L&f?uongmethyfs /gnZNE (& met%lyl ?Ig tetrazol-5-yl)-
agm“ﬁc])z &t 7ind By 3, Plagrybird-L HUR Spph B MZ ¥Arbo 1 {Eelc W isopropyl

egek t et razol - 5-yl ) - am no] - 2- et hyl - 6- benzyl am no- 7- met hy
| -3, 4-di hydro-2H [ 1, 5] napht hyri di ne- 1- carboxylic acid
I sopropyl ester [20 ng, 22% MS (ES+): 691 (M+H)].
Step 9. Preparation of N= F

(+-)- C|56Amno4[(—3N5 is-trifluo grrethyl benzyl ) -
(2- et hyl - F

2Htetrazol -5-yl)- auqno]re thyl -3, 4- dlhydro 2
H[1 ,5] napht hyridi né-
ester ENF F -NNF
roomtenperature a mxture o
(+/-)-cis-4-[(3,5-bis-trif ®net hyl - benzyl) - 2-

nmet hyl - 2H-tetrazol - 5-yl )-Wo] - 2-et hyl - 6- benzyl am no-
7-met hyl - 3, 4-di hydro-2H—
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2ug$xtep 9, wgextebaamlg (¢L)-bls - BB eHis-aithafrorsBlebezol) - eiguen-
for 20 h. Filter t hrough Celite(r), evaporate the
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Hegl8H), l 51-1.80 {m, ZH)G; 25, (s 1H)), 2074216 6m, IJH-}), 2.27-734 (8, 1 H), 4.14 (s,

ES+
3HI_)|),431 457((m 3 H), 503(se;gtuplez J=6.2 Hz, 1H), 5.40 (dd, J = 10.6, 7.7 Hz, 1H),

7.60 (bs, 1H), 7.67 (s, 1H), 7.82 (s, 2H). MS (ES+): 601 (M+H).

- ethyl

Example 26 _
(+/-)-cis-4-[(3,5-Bis-triflugromethyl-benzyl)-(2-methyl-2 H-tetrazol-5-yl)-amino]-2-ethyl-
6-methoxy-7-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl

ester



601 (M+H). WD 2005/097806 PCT/ US2005/009301 -81

Exanple 25 (+/-)-trans-6-Am no-4- [(3,5-bis-triflu
wonresorepb - benzyl ) - (2- met hyl - 2H-t et razol - 5- yl ) PCT/US2005/009301

am no] - 2- et hyl - 7- et hyl - 3, 4- di hydr o- 2H [

1, 5] napht hyridine- 1 -carboxygbic acid isopropyl ester

NNNFF. -, NF H2N N~ | /| F NFF OO Prepare

the title conmpound by essentlally follow ng the

procedure described in Bgapple 24, ep 9, by

replacing (+/-)-cis ——Naﬁp $F

4-1(3,5-bis-trifluoronet
‘tetrazol -5-yl)-am nojy

enzyl am no- 7- nt hyl - 3/4

[ 1, 5] napht hyri di ne- 1-c

wWith (+/-)-trans 4-[(3, 5-bi sy |

trifluoronethyl-benzyl)-2- I'-2Htetrazol - 5-yl) - am

noj - 2- et hyl - 6- benzyl am no- {- nt hyl - 3, 4-di hydr o- 2H [

1 5]naphthyridine | -carb y 'c acid i sopropyl ester.

NVR (CDC13, 300 MHz): J = 7.3 Hz, 3H

Strp;_isP(e@aranlonOéQMWOXk%metaylﬁmcr& pyjidineg Hz, 3H),

1.51-1.60 (m 2H), 205(@ 2.07-2.16 (m 1H),

2.27-2.34 (m 1 H), 4.147 (SW H, 4.31-4.57 (m 3

H, 5.03 (septuplet J= , 5.40 (dd, J=

10.6, 7.7 FE 1H), 7.60 (bs 27.67 (s, 1H), 7.82

lpoi o St SR e AR 801 st v

3Jme¥ﬂ1‘$71t5ﬁhft1%2 rrd!éneyql)o @M. 81@incdy Ritldthanol (5 mL) and heat the mixture at
6- met hoxy- 7-"net hyl - 3, 4- di hydr o- 2H |

100 857 naqlmtalmmghnra@nbspdﬂaret:for(§ hi Remasive th@s@i}i‘r@pynderé@dt@ﬁd pressure,
suspencp glg/rgs?gusqu nglr-/ aLrJl 26(})( r%éto\gl%g’ 81chloromet ane. Ifry the organic layer
over anhydrous sodium sulfate, filter, and remove the solvent under reduced pressure to
afford the title compound (859 mg, 88%). 'H NMR (CDCls, 300 MHz): 8 2.26 (s, 3H),
4.07 (s, 3H), 8.17 (d, J = 2.8 Hz, 1H), 8.92 (d, J = 2.4 Hz, 1H).

.kf I sopropyl ester

- Step 2. Preparation of 2-methoxy-3-methyl-pyridine-3-ylamine
_O_N

=

N

NH,
Prepare the title compound by essentially following the procedure described in Example
24, Step 2, by replacing benzyl-(3-methyl-5-nitro-pyridin-2-yl)-amine with 2-methoxy-3-
methyl-5-nitro-pyridine, heating the mixture for 1 h. MS (ES+): 139 (M+H).

Step 3. Preparation of (+/-)-cis-4-(3,5-Bis-trifluoromethyl-benzylamino)-2-ethyl-6-
methoxy-7-methyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester



NNF -~ ONNNF F F OO Step 1. Preparation of

2- Met hoxy-3-nethyl -5-nitro-pyridine ~0 N~ NO2 Add
weadiswarseet hoxi de 30% i n et hanol (3.26 nl, 17PdTmosmi0¥/009301

to a solution of 2-chloro- 3-nethyl-5-nitro-pyridine

(1.0 g, 5.8 mml) in nethanot835 nL) and heat the

m xture at 100 C under a nitrogen atnosphere for 6 h.

Renove the sol vent under reduced pressure, suspend

the residue in water, and extract wthg

di chl oronet hane. Dry the orﬂa '

sodium sul fate, filter, andfe

reduced pressure to

my, 88% . 1H NMR (CDC13| 3

4.07 (s, 3H), 8.17 (d,

2.4 Hz, 1H). Step 2. Preparafi onl of

2- met hoxy- 3-net hyl -pyridi n€@ 3-Qlanmine ,0 N NH2 .

Prepare the title compoun essentially follow ng

the procedure described in Exanple 24, Step 2, by

Pfe@meatﬁé Rde l@@lﬂgaﬁnd(ﬁr éﬁ@édmhy BollWwing tkfé)’ﬂrbé@dﬂre% cnékanb%mmﬁxample
2- met ox%/ahs net hyl -5-nitro-pyridine, heating the

3r§tgpsu]r e4ﬂmrep 1ng|\65m(:agxyﬂpym@@ I-Wiak)ine mtb@ ®ethoxy-3-methyl-
at.ion
AR S SR et Faomple 3 810 L oYSES S8 AEPar no) - 2- e
h
m)a/‘thoxy 7- et hyl - 3, 4-di hydro-2H-[ 1, 5] napht hyri di ne-I -c
SepoXydraatian od (+/s)owﬁ|:{y3 i 6ilvppa0E/ B97E0E2-methyl- 2H.tetrazol-

5- y@é&lﬁ%?%%ﬂ%q%g%%thox§ 3. Iﬁgthyf_g\h dlfydro 9]—)\1[1/ S]nal!):hthyrlc{: ne-1-

carboxylic acid isopropyl ester

over anhydrous
he Fsol vent under

e conpound (859
2.26 (s, 3H

H, 8.92 (d, J =

N'N:N FF
N
_O |N\
= F
O 0

A

Prepare the title compouﬁd by essentially following the pfocedures described in Example
8, Steps 1 - 3, by replacing (+/-)-cis-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-
methoxy;3,4-dihydro~2H—[1,5]naphthyridine-1-carboxylic acid isopropyl ester with (+/-)-
cis-4-(3,5-Bis-trifluoromethyl-benzylamino)-2-ethyl-6-methoxy-7-methyl-3,4-dihydro-
2H-[1,5]naphthyridine-1-carboxylic acid isopropy! ester in Example 8 Step 1. MS (ES+):-
616 (M+H). '

Example 27



O-O Prepare the title conmpound by essentially

follow ng the procedures described in Exanple 3,
wereE®9l8oe 4, by repl aci ng 6- met hoxy- pyri di n- 3PgraIS206/009301

wi th 2-nmet hoxy-3-nethyl- pyridine-3-ylamne in Exanple

3, Step 1. M5 (ES+): 534 (Mtigy4. Step 4. Preparation of

(+#/-)-cis-4-[(3,5-bis-trifluoronethyl-benzyl)-(2-nethy

| -2Htetrazol -

(QRMB) 45[(8 5His- ﬁ‘lfﬁiohdfrhetﬁypﬁéﬂﬂg?ﬂﬁ LndRY I 13 A0d5 hl’)dafn@ingj'b-ethyl-

ht hyri di ne- 1= carboxylic acid i sopropy

Getsxﬂd,ﬂprqm #- 3:4 ~dihydre-RHA, ﬂn@p@thwldMeFl CFerXyl(OGCE& ahy]rﬁter

the title conmpound by essentially foldow ng the

procedures described in &x@pple Steps 1 - 3, by

repl aci ng

(+ - ) ci s-4-(3,5-bis- tﬁ#fm

nethoxy-3,4-d|hydro-

acid isopropyl ester w't

cis-4-(3,5-Bis-trifluoronet

nmet hoxy- 7- et hyl - 3, 4- di hyd

2H[ 1, 5] napht hyri di ne- 1- carbox lic acid |sopropyl

-ester in Exanple 8 Step 1. M5 (EBS+): 616 ( M+H).

| sgmgpﬁilq%%@% 0B B9, P hosaopel C0sagt, it
hiffadreilinyt-214:3 @Rét%?hr& ﬂ])legﬁ‘lmzﬁfa%n 4%’})9?1%%%9’} Zgl—tetra%ol -5-yl)-

6- trlfluoronethy -3, 4- d
apamédoxyl i c acid ethyl ester F NNF FF NN F NI

F
hN b nzyl am no) - 2- et hyl - 6-

N F
| N=N .
_N. — F
= N/kN
F AN
| P F7~F
F

Add sulphuric acid 98% (7 mL) to a solution of (2R,4S)-4-[(3,5-bis-trifluoromethyl-
benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester (Example 11) (3.30 g, 5.60 mmol) in
trifluoroacetic acid (88 mL). Stir the mixture at room temperature overnight.

Concentrate and dissolve the residue in dichloromethane. Wash with saturated NaHCO3
and brine. Dry the organic layers over Na,SQy, filter, and concentrate to afford the title
compdund (2.88 g, 100%). MS (ES+): 554 (M+H).

Step 2. Preparation of (2R,4S)-4-[(3,5-Bis—triﬂuoromethyl—benzyl)-(2-methyl—2H—tetraéol—
5-y1)-amino]-2—ethyl-6-triﬂuor0methyl—3,4-dihydro—2H-[1,5]naphthyridine-l-carbonyl

chloride



FF OO Step 1. Preparation of

(2R, 4S)-(3,5-Bis-trifluoronethyl-benzyl)-(2-ethyl-
wonrbdsloammoenet hyl - 1, 2, 3, 4-t et rahydr o- | PCT/US2005/009301

1, 5] napht hyri di n-4-yl)-(2-met hyl -2Htetrazol -5-yl) -

amne F NNNF FF N1j" NtEg NNF F H Add

sul phuric acid 98% (7 nmL) to a solution of

(2R, 4S)-4-[(3,5-bis-trifluoronethyl -

benzyl) - (2- et hyl - 2H-tetrazol - 5-yl ) - & no] - 2- et hyl - 6-t

rifluoromethyl -3, 4-di hyd;N;NZH- E

[ 1, 5] napht hyri di ne- 1- calf\b =& isopropyl ester

(Exanple 11) (3.30 g, F5F trifluoroacetic

acid (88 mL). Stir t L oom t enper ature

overni ght. Concentrate [ Lpe residue in

di chl or omet hane. WAsh wi ted NaHCO3 and

brine. Dry the organic |ayer Na2SsO4, filter, and

concentrate to afford the &@TTel conmpound (2.88 g,

100% . MS (ES+): 554 (MtH). Step 2. Preparation
Adgryididprometd chlompformatef(D.36 mast 03 mmsbripya splv(t@nre&(mﬂs) (3 5-

b - by M- gAY 2 3 AR o- 2
[1,5Tka ﬂ]ﬂﬁ? ity vl) 4D Beeth §1-218- 84t O 5- yl)Cdﬂlhlﬁé (67 ¥¥3.02 mmol) and
2005 806 PCT/ US2005/009301 -85 F NN _NFF FF N

tpgthylamine (0.8 ml6.04 pymad) in toluene (19 mL). Sfir thé mixture at room

temperature under nitrogen for 3 h, then add more triethylamine (0.50 mL, 3.6 mmol) and

trichloromethyl chloroformate (0.21 mL, 1.8 mmol). Stir the mixture overnight.
Evaporate the solvent and purify the residue by silica gel chromatography (elution with
hexane / ethyl acetate) to afford the title compound (1.83 g, 98%). MS (ES+): 616
(M-+H).

Step 3. Preparation of (2R,45)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-
5-yD-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic
acid ethyl ester

Add triethylamine (25 pL) and 4-dimethylaminopyridine (10 mg, 80 \mol) to a solution
of (2R,4S)-4-[(3,5—bis-triﬂuoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-arnino]—2-
ethyl-6-triﬂuoromethy1—3,4-dihjdro—2H—[1,5]naphthyridine-l-carbonyl chloride (100 mg,
0.16 mmol) and ethanol (28 uL) in dichloromethane (0.9 mL). Stir the.mixture at room

temperature for 8 h. Evaporate the solvent and purify the crude material by silica gel



Add trichl oromethyl chloroformate (0.36 niL, 3.02 mol)
to a solution of (2R 4S)-(3, 5-

wai2e05too7d0b uor onet hyl - benzyl ) - (2- et hyl - 6-t ri f | uscomstdg009301
-1, 2, 3, 4-t et rahydr o- ‘
[ 1, 5] napht hyri di n-4-yl)-.(2- meghyl - 2H-tetrazol -5-yl ) -am
ine (1.67 g, 3.02 mmol) and triethylamne (0.84 ni,
6.04 nmol) in toluene (19 nmL). Stir the m xture at

ch@fato s PIRE(cRitoney it &and) éthﬂ%@tafe() rto §ff81d th@8fle 86tepound (51 mg,
nmore'triethyl am ne (0.50 ni, nmol )

L 74)c ML £B3%rik Y9 (MiHdr of or mat e (O 21 ni, 1 8 mmol ).
Stir the mixture overnight. Evaporate the sol vent and
purify the residue by silica gel chronatography
(eI ution with hexane / et]malmlﬂggsat e) to afford the

tle co ound 98% . M ( ESQ 616
(@@é@ 4-[( @Q%prgiqogﬁmggyl benzyl) (2-methyl-2H-tetrazol- —yl) amlno] 2-ethyl-
6(%rﬁiuét ) éﬁj{d(ssﬂr %11%!'d§o 51[1' [fl |5Tr9arpﬂﬁﬁl}1la¥rle PSQ%XJ())hc(a%K{T? tdﬁ%&thy]amlno-
eBryykdteram no] - 2- et hyl -6-tri fl uor omet hyl - 3, 4- di hydr o- 2H
[ 1,5]naphthyridine-AI -carboxylic cid ethyl ester
F. NNF FF N' NFFN FF OO ' '
(25 L) and 4-di net hyl- a.mNhoE&rl din
a solution of
(2R, 4S)-4-[(3,5-bis- tr"fll\g\or
2H tetrazol -5-yl)-arAno
ethyl -6-trifluoronet hyl 13,4k di
i ne-1-carbonyl chloride (100Ng,Y 0.16 mmol ) and
ethanol (28 L) in dichloro ne (0.9 nL). Stir the
m xture at room tenperature for 8 h. Evaporate the
solvent and purify the crude material by silica gel WD
2005/ 097806 PCT/ US2005/ 009301 -6 chromat ography
(el ution vvith hexane / et hyl a(etéte) to afford the

' t L& C?@go ﬁxgl byngss?tt]ﬁlﬁg @}oswllng oced%re as Mgglblbed in
mamﬁetm by bqnzahg eth2ndrsiifhyd- d&t&tﬁﬁhmmthﬁmy lin Eﬂdﬂlﬁl@]ﬂ 2Step 3.

l\ésﬂig'f)F 669 Bvetiiy | - 3, 4- di hydr o- 21 [ 1, 5] napht hyri di ne-1 -

carboxylic acid 2-dinmethyl am no- et hyI ester

F-[ 1, 5] napht hyrid

Example 29
(2R ,45)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1 -carboxylic acid tetrahydro-pyran-

4-yl ester
F
N=N E
—N, — F
Fr N)\N
F Ns
P F7~F
N
OA\O



F NNF F,L, N'" NFF FNFF NFON Prepare the
title corrpound by essentially follow ng the procedure
wa0d@eTos bed in Exanpl e 27, by repl aci ng et hraolusaeos/09301
2-di met hyl am no- et hanol in Exanple 27, Step 3. M '
(ESt): 669 (MtH). Exanple 29-§2R 4S)-4-
[(3,5-Bis-trifluoromethyl-benzyl)-(2- methyl 2Htetrazo
| -5-yl)-am no]-2-ethyl -
Péepard the Uee eompbyid By sserially doltovains e &bé&ﬂi’é !fsvaes@lﬂlm ih
-carbo7yllc acid tetrahydro-pyran- 4-yl ester F NNF

E{KPmRilEh@ py replaging ethamol Whcesriiydpppsrog7eids Example 27, Step 3. MS

!@gﬁ 09301 -87 Prepare the title conmpound by
en followi ng the procedure as described in
Exan'pl e 27 by replacing ethanol with
tetrahydro-pyran-4-ol in Exarrple 27, Step 3. M
(ES+): 682 (MH). Exanpl eEs@

S) -
(flR [Lf'):-)’ 4% %35 $il- fﬁt{ldc%@&gﬁlﬁ? Qé’rlzyﬁ%@zéfétﬁyl(ﬁ{ EEDYL s %)ﬂ' 15hbf2-ethyl-
6euﬂnommmyd>r3m e L Sybpbes3 il IS BpRYCIA ety

p&)aelﬂ 1(1)1)-( lyf é:stea}q d 1-methyl - piperidin-4-yl ester

Prepare the title compound by essentially following the procedure as described in
Example 27, by replacing ethanol with 1-methyl-piperidin-4-ol in Example 27, Step 3.
MS (ES+): 695 (M+H).

, Example 31 . !
(2R,3’RAS)- 4-[(3,5—Bis-triﬂuororriethyl-benzyl)-(2—methyl-2H-tetrazol-5-yl)-amin()]-Z—
ethyl-6-trifluoromethyl-3,4-dihydro-2H-[ 1,5]naphthyridine-1-carboxylic acid tetrahydro-

furan-3-yl ester




F NNF FNNtFFFN NO N Prepare the title
conpound by essentially follow ng the procedure as
wdeswsrootsed i N Exanpl e 27, by repl aci ng et hanoPCwiusoo5/009301
1-net hyl - pi peridin-4-ol in Exanple 27, Step 3. M
(ES+): 695 (MrH). Exanple 31 _¢&ZR, 3'R, 4S)-
4-1(3,5-Bis-trifluoronethyl-benzyl)-(2-nethyl-2Htetra
zoI 5-yl)-am noj - 2-
ki
énﬂalghli ;E)%n ﬁe-lw éc;b\é%rggé)l(l fls‘lg&iggl ghetzﬁgtog&giure arlsoglescubed in
Efxam@ha-237 lyyt repceng efhanhl Witk 3 RRefFaliydid-fiFai-3hd 11FEIXIa1@pI& AW Step 3.
]\igz%%%g%&fg}rl US2005/ 009301 -88 Prepare the title
n &5dentially following the procedure as
described in Exanple 27 by replacing ethanol wth
3R-tetrahydro-furan-3-ol in Exanple 27, Step 3. M5
(ES+) 668 (I\/H—I) Exanpl e E3an(lflk33' S, 4S) -

(% (§4‘§T 5? [g&n.% ro?o”n%tﬂ% benzyg)& e(thylnﬁi péfrazgl'_g Ie) ammo] 2-
efhtyt%Ltmﬁubfohidtﬂﬂ@%ﬂ@?ﬁo P41 diduyd ?rlaiﬂ'ei llea'i}b@é}@ﬁtaﬁiﬂrtbﬁ‘ahydro-

i ne-1-carboxylic acid tetrahydro- Uran-3-yl ester
furan-3-yl ester

Prepare the title compound by essentially followin:c';' the procedure as described in
Example 27 by replacing ethanol with 3S-tetrahydro-furan-3-ol in Example 27, Step 3.
- MS (ES+): 668 (M+H). ' '

Example 33
(2R 4S)- 4—[(3,5—BiS-triﬂuoromethyl-benzyl)—(2—mefh§l-2H-tetrazol-S—yl)-amino]-2—ethyl—
6-trifluoromethyl-3,4-dihydro-2H-[1,5Inaphthyridine-1-carboxylic acid 2-morpholiﬁ-4-
yl-ethyl ester '

N=N E
_N_
N ;
F Ns
| F7~F
N
N



NENF FFNNF FNFF NFO O Prepare the title
conpound by essentially followi ng the procedure as
wdeswsrootsed i N Exanpl e 27 by repl aci ng et hanol P@Irais2005/009301
3S-tetrahydro-furan-3-ol in Exanple 27, Step 3. M '
(ESt+): 668 (MtH). Exanple 33 _¢@R, 4S)-
4-1(3,5-Bis-trifluoronethyl -benzyl)-(2-methy| 2Htetra
zol -5-yl)-am no] - 2- et hyl -
P@eﬂa‘ié fhle YRIQEBE c}jﬁ}ﬁld By dssehtiGr Bt Sk the procedure as described in

apht hyri di ne-|-carboxylic acid 2-norpholin-4-

E}qam@ﬂ T bjegqpéqmqg ethggobwith 2Emmepholint4ryl-gthagoNinFEampbeR 7, Step 3.

y 97806 PCT/ US2005/ 009301 -89 Prepare
@%&ﬁ%&%ﬁi?g@ﬁ%@Und by essentially follow ng the
procedure as descri bed in Exanpl e 27 by repl aci ng

et hanol with 2-norpholin-4-yl-ethanol in Exanple
27,"Step 3. MBS (ES+): 71]E’(3|Wi?=\}134Exarrpl e 34 (2R 49)-

(é‘%k&;}-@ ?%t{lﬁ{léljgg’% h?rg%{%sh) -ZI-ZT-tettr%zo}—S-yl)-ammo]-2-ethyl-
G6tritfubof dntedlh 1854 a3t yd So-AHdi [I)S]ﬁidphﬂi%)h‘}dﬁribr Bbaraphymyarcicﬂzwxﬂethyl-

carbox%llc acid 2-(4-nmethyl- piperazin- 1 yl)-ethyl
pasragin-1-yl)-ethyl ester

!
.

Prepare the title compound by essentially following the procedure as described in

Example 27 by replacing ethanol with 2-(4-methyl-piperazin-1-yl)-ethanol in Example
27, Step 3. MS (ES+): 724 (M+H).

Example 35 A .
(2R .4S5)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino}-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic acid 2-
methoxycarbonyl-2-methyl-propyl ester



F NN_F FFNI1I1INF FN~NFF ~OO(N N
Prepare the title conpound by essentially follow ng
woheospomoedur e as described in Exanple 27 by pepiuaziongosol
et hanol with 2-(4-nethyl-piperazin-1-yl)-ethanol in
Exanpl e 27, Step 3. M5 (ES+)90-724 (M+H). Exanple 35
(2R,.4S) -
4-[(3,5-Bis-trifluoronethyl -benzyl)- (2 met hyl - 2H-tetra
zol -5-yl)-am no] - 2- et hyl -
6-trifluoromethyl -3, 4- di Wit o- 2H-[ 1, 5 apht hyri di ne- I-
carboxylic acid 2- nethe r hen - net hyl - propyl
ester WD 2005/ 097806 Fx W1 -90 F NN F
FFNNFFNN ZFR Prepare the title
conmpound by essentially Ifol i hepprocedure as
descri bed Exanple 27, b ' et hanol with
3- hydr oxy- 2, 2- dlnEthyI pro nlc aC|d nmet hyl ester in

Exanpl e 27, Step 3. (ES ﬁ;(l\/&l—l) Exanpl e 36

COOMe
Prepare the title compound by essentially following the procedure as described Example
27, by replacing ethanol with 3-hydroxy-2,2-dimethyl-propionic acid methyi ester in
Example 27, Step 3. MS (ES+): 712 M+H).

Example 36
(2R.48)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid 2-carboxy-2-
methyl-propyl ester |

COOH
Add LiOH 2.5 M (1.9 mL, 4.8 mmol) to a solution of (2R,4S)- 4-[(3,5-bis-
trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-6-trifluoromethyl-

3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid 2-methoxycarbonyl-2-methyl-
propyl ester (74 mg, 0.10 mmol) in THF (1.9 mL). Stir the mixture at room temperature
for 72 h. Acidify with 1 M HCI. Extract the aqueous phase with dichloromethane. Dry
the organic layers over Na;SQOy, filter, and concentrate. Purify the residue using silfca gel ‘
chromatography (elution with hexane / ethyl acetate) to afford the title compound (14 mg,

. 20%). MS (ES+): 698 (M+H). ' '



(2R, 4S) -

4-1(3,5-Bis-trifluoronethyl-benzyl)-(2-nethyl-2Htetra
waabosBeydos - ami noj - 2- et hyl - PCT/US2005/009301

6-trifluoronethyl -3, 4-di hydro-2H[ 1, 5] napht hyri di ne-1 -

carboxylic acid 2-carboxy-2- ggthyl-propyl ester F

NNF 7- N FFN-AINF FNNFF O--~ OCOOH Add

LiOH 2.5 M(1.9 nL, 4.8 nmol) to a solution of

(2R 4S)- 4-[(3,5-bis-

trifluoronethyl-benzyl)-(2-nethyl-2Htetrazol -5-yl)-am

i noj - 2- ethyl 6-triflu ororﬁtdnnile”

di H-. h dj b d
@R%& aég‘? %@Fdfﬁ y i?Fﬁ/Zyb @prg;pt ok —tgt%( 2 ﬁgy Clemw] 2-ethyl-
60l 4-@11§Idm-iH [§t5']ﬁap1hﬁﬁfnﬂhfét FEﬁbﬁialfcoé%g% %-gstlztmo—ethyl

tenperat ure Acidify

esthe aqueous phase vvlth di chl ororret hane Dry the
organi c |layers over Na2SO4, filter, and concentrate.
Purify the residue using silica gel chromatography
(elution with hexane / ethyl acetatefF to afford the
title conpound (14 ngy, 2B%. M5 (ESH - 698 (MrH) . WO
2005/ 097806 PCT/ USZOOS‘/‘(DOQ}Ql ampl e 37 (2R, 4S) -
4- FF
[(3,5-Bis-trifluoro
| -5-yl)-am no]-2-ethyl -
6-trifluoronethyl-3, 4-di
carboxylic acid 2-cyano-eth
N FF 7 70

-met hyl -2H-tetrazo

F
[, 5']:napht hyri di ne-1 -
ester F N=N F FFNN F.

CN
Prepare the title compound by essentially following the procedure as described in

Example 27, by replacing ethanol with 3-hydroxy- prop1on1tr11e in Example 27, Step 3.
MS (ES+): 651 (M+H). '

Example 38
(2R.4S)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-
6-triftuoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid 2-(2H-tetrazol-5-
yl)-ethyl ester :

F
N=N .
FE N/‘\N
F Ns
| P F7~F
N
OA\O
Nj\N
\ I
N—-N

Add sodium azide (16 mg, 0.24 mmol) and triethylamine hydrochloride (33 mg, 0.24
mmol) to a solution of (2R,45)- 4-[(3,5-bis-trifluoromethyl-benzyl)-(2-methyl-2H-



NFF OOCN Prepare the title conmpound by
essentially follow ng the procedure as described in
wexrenspoeod 7, by repl aci ng ethanol wth PCT/US2005/009301
3-hydroxy-propionitrile in Exanple 27, Step 3. M
(ES+):'651 (MrH). Exanple 38 ¢2R 4S)-
4-[(3,5-Bis-trifluoronethyl -benzyl )-(2-met hyl -2H-tetra
zol -5-yl)-am no] - 2- et hyl -
t&ra%l 5! gbﬁngg?} ?L)ﬁéh_y? pgtgfibgﬁfgﬁe?%ﬂgj drhéfdro S2H:[15Tna fhygldme 1
cyﬂb))xydtdadld 2syaro-gthyldsir (K mgl10. 12 nfRol) E%FtONJdNe K2.M ndL)EFStiE the

oG ek oh i s O b B B s 0 50 s ey Ot e, 0.36

nﬁn@l? b Qi yiminé Byd@Bthloride (50 mg, 0.36 mmol) and stir the mixture for 8 h at
4-[ 5blstrlfluororrethy-benzyl) (2-met hyl - 2H WO

1Q©(‘“_’ﬁ5/ @@dg@rﬁe P@Eﬂm(}iﬂﬂ@@ggﬂ)% ma@@) and triethylamine hydrochlorlde (50

QP%ZIgllﬁ_Oﬁ Hhtgl]s %&Wﬁ: fﬂt %él ét61_01br°§f | o;ﬁﬁ)\gn g(}/ ro&rri temperature
AZl'dC]ymTHCPMWéxtﬁétt 186 a§uebusPhase - whth diBBblonhdihdre! wens tﬁ@ox‘kamc

m.). Stir the mixture at 80 Cfor 1.5 h and at 100
laygesr wiitly Weter Audibrieg, henclty onerain$e( Blterngpd @ne@tramfdmnfy the

ST T N 2 M T P

afféidd@e (R4 wmp@ur;ﬂb‘(smmg )66%)d MS (ES-hy banivieH).
hydrochl oride (50 ng, 0.36 nmol) and stir the mixture
. for 6 h at 100 C Cool down to roomtenperature. -Add
1 MHCO and extract the a ase with
di chl or omet hane. Wash the%g{?gﬁﬂ?ga
(2R ,45)-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-

6—triﬂuoromethy1—3,4—dihydro-2H-[1,5]naphthyridine-l-carboxylic acid 2-benzyloxy- .

ethyl ester
F
N=N .
_N. =
FE NJ\N
F NS
| F7~F
A

O

Prepare the title compound by essentially following the procedure as described in
Example 27 by replacing ethanol with 2-benzyloxy-ethanol in Example 27, Step 3. MS
(ES+): 732 (M+H).

Example 40 , .
(2R A4S)- 4-[(3,5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl)-amino]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid 2-hydroxy-ethyl

ester



| ayers with water and brine, then dry over Na2SO4,
filter, and concentrate. Purify the crude material by
weizbismarsgel chr omat ogr aphy (elution with PCT/US2005/009301
di chl oronethane |I. nethanol) to afford the title
conmpound (55 ng, 66%. M5 (ESyd-. 694 (M+H). Exanple 39
(2R, 4S)-4-[(3,5-Bis-trifluoronethyl-benzyl)-(2-nethyl -
2H tetrazol - 5-yl ) -am no] - 2- et hyl -
6-trifluoromnethyl -3, 4-di hydro-2H[ 1, $ napht hyri di ne-1 -
carboxylic acid 2-benzyl M et hyl es t F NNF -N
FFN-NF FNNFF ONOGQ P the title
compound by essenti al IFny"éI | QW procedure as
descri bed in Exanpl { g ethanol wth
2- benzyl oxy- et hanol i ep 3. M5 (ES#):
732 (M+H). Exanple 40 (-
4-1(3,5-Bis-trifluoronethyl-Henzyl)-(2-nmethyl-2Htetra
zol -5-yl)-am no]-2-ethyl - 970 ,
6-trifluoronethyl -3, 4-di hydro- 24 [
1, 5] napht hyri di ne-| -carboxylic agid 2-hydroxy-ethyl
ester WO 2005/ 097806. PCT/ US2005/@%9301 -93 F NN F

EFNNFN .
Stir a ml\llxture c|>\1l (ZE,J:S)-AE[G,5-b1s—tr1ﬂuoromethyl—benzyl)—(2—methy1—2H—tetrazol—5-yl)—

 amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid 2-
benzyloxy-ethyl ester (69 mg, 94 p{mol) and Pd/C. 10% (7 mg) in MeOH (1 mL) under a
hydrogen atmosphere for 1 h. Filter the mixture over a pad of Celite®. Wash the solids
with dichloromethane. Concentrate the filtrate and purified by silica gel chromatography
(elution with héxane / ethyl acetate) to afford the title compound (45 mg, 75%). MS
(BES+):. 642 (M+H).

Example 41
(+/—)—cis-4-[(3,S-Bistriﬂuoromethylbenzyl)-(5-methyl-1H—pyrazol—3-y1)amino]—2—ethyl-6—
‘ triﬂuoromethyl-3,4-dihydro-2H-[1,S]naphthyridine-l—carboxylic acid isopropyl ester

FE
F
N-N
A\ |
F_uN F
F
E ' N\ F
F
P
N

Step 1. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(3-oxo-butyryl)-
amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid

isopropyl ester



OOH Stir a mxture of
(2R, 4S)-4-[(3,5-bis-trifluoronethyl - benzyl) (2- et hyl -
wabkeas@vrsag ol - 5-yl ) - PCT/US2005/009301
am no] -2-ethyl -6-trifl uor onet hyl - 3, 4-di hydro 2H [ '
1, 5] napht hyri di ne-1| - car boxyl i.g4-aci d 2- benzyl oxy-et hyl
ester (69 ng, 94 nol) and Pd/C 10% (7 ng) in MeOH (1
m.) under a hydrogen atnosphere for 1 h. Filter the
m xture over a pad of Celite(r). Wagh the solids w.th
di chl oronmet hane. Concentrate the fifgate and purified
by silica gel chronatography (el i
ethyl acetate) to afford Ohg tit
75% . M5 (ES+):.642 ( :
(+/-)-cis-4-[(3,5-Bistgifluor
| H pyrazol -3-yl)am n
trifluoronethyl-3,4-dimydro-{2H] 1, 5] napht hyri di ne-| -ca
rboxylic acid isopropyl es¥ern F NNFNF N F
F FFI , N OO Step 1. Preharation of
(+/-)-cis-4-[(3,5-Bi s-trifiord?rethyl-benzyl)-(3-oxo-b
utyryl)-
am no]-2-ethyl-6-trifluoronethyl -3, 4-di hydro-2H |
A’lddid supddnhyfrdilchtere-(0-56 2 milloy6y99 mnad) id dry TOFF Gpimle si a‘:‘Solutlon of

2005/0 806, _PCT/ US2005/ 009301
-Ncig-4r(3, B185 tllﬂlzoromet -benzylam?no) 2- ethyl—é:—tuﬂuoromethyf:3 4-dihydro-

: 2H-[1,S]naphthyrldme-1-carboxyhc acid isopropyl ester (from Example 4) (1.95 g, 3.49
mmol) and dimethylaminopyridine (55 mg, 0.45 mmol) in dry THF (12.5 mL) at 0 °C .

N
=
~

1
—
a1

3

>
=

under nitrogen atmosphere. Stir the mixture at 0 °C for 5 min and 4 h at room
temperature. Then remove the solvents under reduced pressure and purify the residue by
flash chromatography, eluting with hexanes/ethyl acetéte, to afford the title compound
(1.97 g, 85%): MS (ES+): 642 (M+H).

Step 2. Preparation of (+/-)-cis-4-[(3,5-bistrifluoromethylbenzyl)-(5-methyl-1H-pyrazol-
3-y1)amino]-2—ethy1—6—triﬂuoroinethyl-3,4—dihydro—2H—[1,5]naphthyridine-l-carboxylic ‘

acid isopropyl ester

FF
F
N-N
N \ -
K F
F
2 N F
F
Z N
0/&0

Add slowly cold (ice bath) absolute EtOH (1.7 mL) to a cooled 0 °C stirred mixture of
(+/—)—cis-4-[(3,5-bis-triﬂuoromethyl—benzyl)-(3-oxo-butyryl)—amino]-2-ethyl-6—‘ ‘
trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl estef (221
mg, 0.34 mmol) and phosphorus pentoxide (880 mg, 6.2 mmol). Add hydrazine hydrate
(0.105 mL, 3.4 mmol) while keeping the mixture cooled at 0 °C. Seal the tube and heat



FN O1~ OAdd a solution of diketene (0.539 n_, 6.99
mol) in dry THE (3.7 nL) to a solution of
WO-2005)09Td06 - 4- ( 3, 5- B PCT/US2005/009301
is-trifluoronethyl-benzyl am no)-2-ethyl-6-trifluoronet
hyl - 3, 4-di hydro= 2H-[1, 5] nagisthyri di ne-|-carboxylic
acid isopropyl ester (from Exanple 4) (1.95 g, 3.49
nmol ) and di et hyl am nopyridine (55 ng, 0.45 mmol) in
tHdryactidl nfixRudatnigp °at ov@rrﬁghtu Ighel dowh tlﬁgﬁmu&b ané pdied e the solvents
Stir 'the mxture_at, O Cfor, 5 min and 4 h at, room

UREEBRIUEE PEESSUTh e RAtFERR the lﬁﬁéuestoﬁt\yéﬁt watgh e dichlgrragthane.
SERFEE Hi0 R0 aRYbLy) e bRBRICTHAURY an) B ptrate i . Pyify the
reafdue g sillva gkl ﬂh% dhmmmugndphj blﬁﬂlggyltﬁﬁébﬁanesuﬂljlliﬁwte to afford
paration

medntgrbad (Fng. 1%k (1| GOF BifeeNYHBBnzy1 ) - (5- met hyl -

| H pyr.azol -

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

1, 5] napht hyri di ne- | - car b&xyhipde 42ici d i sopropyl ester

FF F E.N E 0 co
s oy Rubafmretebebeph iy DA s i bty
tr?ﬁdo&&?lgthg? %hlﬁlgyd% -2H-[1,5]na hthyudlne 1- carboxyhc acid isopropyl ester
+/-)-ci 5-bi s- trlf uoronethy benhzyl ) - (3-0ox0-b.
utyryl) an1no] 2-et hyl - 6-
trifluoronethyl-3,4-di hydro-2H [
1, 5] napht hyri di ne- I-carbo§yllc
(221 nmg, 0.34 mmol) a hosph pent oxi de (880 ng,
6.2 mmol ). Add hydrazi ¢ FO5 nmi, 3.4 nmol)
whi | e keepi ng the m xt re,@oo ed at gOFC. Seal the tube
and heat” WD 2005/ 0978 US 005/009301 -95 the
reaction m xture at 100 t. Cool down the
m xture and renove the solvenfts under reduced
pressure. Partition the resPdu@ between water and
di chl or.onet hane. Separate/ﬁhe | ayers and dry the
organi ¢ phase, filter, and concentrate in vacuo.
TBlarsiofmlohh)é(HF)eah-dh[@ BsbiSiriﬂlmmrgﬁhylﬁﬁe&Sﬂ) (3-0x0-butyryl)- amino] 2-

chr omat ogr a with_hexanes/ et hyl acet.ate,
ethy-Grtd uc?rom%thyl 3,4- éﬁj % ZH&I 5]naphthyrsld1ne—lycarboxyilc acid 1sopr0pyl

ester (225 mg, 0.35 mmol) in MeOH (1.7 mL) at 0 °C, add hydroxylamine hydrochloride

F
i sopropyl ester

(37 mg, 0.53 mmol) and sodium acetate (1.4 mg, 0.017 mmol). Stir the reaction mixture
under reflux overnight. Cool the mixture and remove the .solvents under reduced
pressure. Dilute the residue with ethyl acetate and brine. Separate the layers, and dry the
organic phase over magnesium sulfate, filter, and concentrate in vacuo. Purify the residue
by ﬂash chromatography, eluting with hexanes/ethyl acetate, to afford the title compound
(12 mg, 5%). MS (ES+): 639 (M+H).

Example 43
(+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(5-methyl-[1,2,4]Joxadiazol-3-yl)-amino]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl

ester



the title conmpound (82 ng, 38% . M5 (ESt): 638 (MH)
Exanple 42 (+/-)-cis-4- [(3,5-Bis-triflu
wonresvrepb benzyl ) - ( 3- net hyl -i soxazol - 5-yl ) - am ROT/US2005/009301
-2-ethyl-6- trifluoronethyl-3,4-di hydro-2H|
1, 5] napht hyri di ne-1| - car boxyl i-geaci d i sopropyl ester F
F AF Noff FNFFNJ- FF FNOLO To a solution
of
(+/-)-cis-4-[(3,5-bis-trifluoronetwyg-benzyl) - (3 0X0- b
utyryl)-am noj - 2-
ethyl -6-trifluoronethyl -3, 4-di hy
1, 5] napht hyri di ne-1-carbo NIC a
(225 ng, 0.35 mml) in /
hydr oxyl am ne hydrochlmrl
~sodium acetate (1.4
m xture under refl ux pv rnlght
renove the solvents under ~YednCe ressure. Dilute the
residue with ethyl acetate ané§brine. Separate the
| ayers, and dry the organi pH%se over magnesi um
sulfate, filter, and conce te in vacuo. Purify the
resi due by flash chronato graphy, eluting with

Stexx hrispasttiyl ofdd-é-atsed-[N-63 éfBlsrrtldﬂucbremeﬂwﬂJeemyibpound

639
ooy B dthor g PR e e ey AR AS S nephtltng 1
dartox llgaéﬂi ?H Z&ter3- Yl ) - am noj - 2- _
ethyl-6-tri uoronethyl-3,4-d|hydro-2kL[1,5]naphthyr|d
i ne-1-car boxyl ic acid isopropyl e$ter WO 2005/ 097806
PCT/ US2005/ 009301 -96 FF F ONjif/ FFNNF F\ NF
F

i sopropyl ester
atFO C, add
53 mmol ) and
). Fstir the reaction

Cool the m xture and

NOH

. H2N’U\N FF

= |N ‘ F
Z N

To a solution of 4-[(3,5-bis-trifluoromethyl-benzyl)-cyano-amino]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester
(from Example 9) (250 mg, 0.429 mmol) in EtOH (2.6 mL), add hydroxylamine
hydrochlorideA(75 mg, 1.07 mmol) and .triethylamine (0.150 mL, 1.07 mmol) at room
temperature. Stir the reaction mixture at 80 °C overnight. Cool the mixture and remove
the solvents under reduced pressure. Dilute the residue with ethyl acetate and add brine.
Separate the layers, dry the organic phase over magnesium sulfate, filter, and concentrate
in vacuo. Purify the residue by flash chromatography, eluting with hexanes/ethyl acetate,
to afford the title compound (84 mg, 32%). MS (ES+): 616 (M+H).

Step 2. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(5-methyl--
[1,2,4]oxadiazol-3-yl)-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
[1,5]Inaphthyridine-1-carboxylic acid isopropyl ester



FN Ok, OStep 1. Preparation of
(+/-)-cis-4-[N-(3,5-Bis-trifluoronethyl-benzyl)
WORUseRYEYs PCT/US2005/009301
ani di no] -2-ethyl -6-trifluoronethyl -3, 4-di hydro-2H |
1, 5] napht hyri di ne-1- car boxyl_g"?; acid isopropyl ester F
F J)LF NOH F H2ZNNKN F F N F FN Ok, OTo a
sol ution of ‘
4-[(3,5-bis-trif]uoronethyl -benzyl g+cyano-am no] -2-eth
yl -6- trifluoronethyl -3, 4-di hydro- [
1, 5] napht hyri di ne-|-carboxylic acid i sopropyl ester
(from Exanpl e 9) (250 ng, 00,429 ) in EtOH (2.6
nm.), add hydroxyl ani ne —Hydio 75 my, 1.07
mol ) and triethylanmine (61 : mrol ) at room
tenperature. Stir the yeatjoh nixtud at 80 C
over ni ght. Cool the renove the solvents
under reduced pressure. resi due with ethyl
acetate and add brine. Separ/gje the layers, dry the
organi ¢ phase over magnesiuths@ fate, filter, and
concentrate in vacuo. PurJ/ILx the residue by flash
chromat ogr aphy, eluting wth hexanes/ethyl acetate,
Toq+AJ-tiRrd[NHi® 5his-trfluwonmpettipldben@l) My dro3 2 &H anidvio J- ESth)yl-6-
616 (MtH). Ste . P ation.of L
tfeﬂliQrﬁ’mE‘ih&‘i»“[d(‘gA’é9§i1£‘f€§]rnfle&}g¥f&fﬁ%?‘ﬁgﬂa¥b&éW£? rgid dspprRpyhgster (80
- [ . . .
ol 9-13moly sddoeic spivdiide (05 ml), S th e ap Bt the peacton
miStude ati 3P Troetight] Tde] deywh theymixttira erd rapaovechy boleerds natler

rjﬁs_ug&{ S@sgqreiijggé Rl\%\)zﬁg%&on% )8a(1)n§1 e%(lze-glto %Oc()rgc/leorglg%%%l. §e%Zrate the

layers, and extract the aqueous phase with ether. Dry the combined organic phase, filter,

and concentrate in vacuo. Purify the residue by flash chromatography, eluting with

hexanes/ethyl acetate, to afford the title compound (32 mg, %). MS (ES+): 640 (M+H).

Example 44
(+/-)-cis-4-[(3,5-Bis—triﬂuoromethyi—benzyl)-(2,5-dimethyl-ZH-pyrazole-3-carbony1)-
amino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl

ester .
FF
F
/
N-N o
A i
F N -
. IN\ F
F
/i
0" o

Add a solution of 1,3-dimethyl-1H-pyrazole-5-carbonyl chloride (50 mg, 0.31 mmol) in
dry dichloromethane (0.5 mL ) to a solution of 4—(3,5—bis-triﬂuoromethyl-benzylamino)—
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl
ester (159 mg; 0.28 mmol) in dry dichloromethane (2 mL) and pyridine (0.045 mL, 0.56



FF UNF F NOO To
(+/-)-cis-4-[N-(3,5-bis-trifluoronethyl-benzyl)-hydrox
WQauEmvTHon o] - 2- et hyl - 6- PCT/US2005/009301
trifluoronethyl-3,4-di hydro-2H-[1, 5] napht hyri di ne-I-ca
rboxylic acid isopropyl esterg§g80 ng, 0.13 nmmol), add
acetic anhydride (0.5 nL). Seal the tube and heat the
reaction mxture at 80 C overnight. Cool down the
¥ Wt @ *@ngiif SERNRUEOS 150MMERpEratNg &r 3 H.eABE 8dolution of 1,3-
pressure. Add 2 N NaCH %2 nL) and ether to the crude
dirmetay}-BH-pyseple- acabemd chicaider(87 menf-36xamabtin fiyedichloromethane

n ' er t he.conmpi.ned organi c ]
EEY RIPER s 8L F L Rk OF S RGBS TR ARG gresur e
pudsy theeedidueltyasiicactel faz @ﬁbl@@ﬂ@_‘grapﬁ%}ﬂhﬁtﬂﬂg with Bexanes/ethyl acetate,
hexanes/ et hyl acetate, to afford the title conpound ‘

t¢ gforgihe tigle Comppqumg ) 06 Bigp SEFAHMS BSehy&S @),
(+/-)-cis-4-[(3,5-Bis-trifluoronethyl-benzyl)-(2,5-dim

et hyl - 2H pyr azol e- 3- car bonyl ) -

am no] - 2-et hyl - 6-tri f | uor @mhipik 48, 4- di hydr o- 2H- qui nol

i ne-| -carF:J)ooxyI,i c acid isopropyl ester FFF NNOFN
(H-)-gas¢=(3 —Els—tpfhuoyonpqtltxbbe;\@d?— -(syilepsngimethyl-2-ethyl-6-methoxy-

di il -e- b- 63 ‘chloride (50 ny,
L S e O h) o a
sol ution of 4-(3,5-bis-trifd uoronethyfFsbenzyl am no) -
2-ethyl-6-trifluoronmethyl - 3} 4-di_ hydr oxH [
1,5]naphthyridine-I-carboxyINc af isdﬁropyl ester
(159 ng, 0.28 nmol) iR ' et hane (2 nL) and
pyridine (0.045 nL, 0.5 20 5/09%806
PCT/ US2005/ 009301 -98 Nat F Stir the mxture
at roomtenperature for h. Jaddl & sol ution of 1, 3-.
di nmet hyl -1 H pyrazol e- 5-gar onyl chloride (57 ng, 0.36
mml) in dry dichloronetkane (0.5 nlL) and stir the
m xture overnig@t. Rermove. t he sol vents under reduced

r

Stibeks S eraradien of t/rr¢if 1t (Gerclopsntarliacthyl-Sethy bormaashoryt had.4-
1R R 1 ARy iRl dld-DE-ph i fiexanes/ et hyl acetatee,

O
HNJ]\ .

Add sodium triacetoxyborohydride (591 mg, 2.64 mmol) to a mixture of (+/-)-cis- (2-
ethyl—6-methoxy-1,2,3,4;tetrahydro-[1,5]naphthyridin-4—yl)acetamide (Example 3, Step

1) (300 mg, 1.20 mmol), cyclopentanecarboxaldehyde (145 mg, 1.44 mmol) and acetic ’
acid (0.086 mL, 1.44 mmol) in dichloroethane (7 mL) under an atmosphere of nitrogen
and stir the mixture for 5 h af room temperature. Add a saturated solution of animonium
chloride, separate the layers, and extract the aqueous layer with dichlororﬁethane. Dry the.
combined organic layers over anhydrous sodium sulfate, filter, and remove the solvent

under reduced pressure. Purify the residue using flash chromatography, eluting with



to afford the title conpound (106 ng, 56% . MS (ES+):
680 (M+H). Exanple 45
WO2005)09T06 - 4- (3, 5-Bi s-trifl uoronet hyl - benzyl) - pefagedosp09301
entyl met hyl - 2- et hyl - 6- net hoxy- 1, 2, 3, 4-tetrahydro-]|

1, 5] napht hyri di ne-4-yl) - acetam)de O FF AN F i0 N~ N

F F F Step 1. Preparation of

(+/-)-cis-1-(Cycl opentyl net hyl - 2- et hyl - 6- met hoxy- 1, 2, 3
henanets/ethyabg/eiate th affoRd lhamiﬂlbf&ysmPGUﬁtB(%l}fh% 7498t S ges-0: 332
p%& -10 N N Add sodium triacet oxyborohydride

( ny, 2.64 mol) to a mxture of,(+/ )-cis- (2-

et hyl - 6- met hoxy- 1, 2, 3, 4-tetrahydro-[ 1, 5] napht hyri di n- 4
-yl )acetam de (Exanple 3, Step 1) (300 ng, 1.20
Sterol.)Prepayati copefi(t-Areisalr- ﬁgxlapﬂﬁjnlyx%ﬂ LA&hyIgs-mbibd ynmmB Y-

t%ragﬁa t}eﬁﬂ C*rgdlﬁgﬁ? i%’él‘@? aﬁ g?rmmsrglhérlenof ni trogen

and stir the mxture for 5 h at ggom tenperature. Add

a saturated sol ution of 3(2110 Thloride, separate

the layers, and extract -t | ayer with

di chl oronmet hane. Dry. the. organi c | ayers

over- anhydrous sodi um sul f at e, r, and renove the

‘sol vent under reduced pressuwe- Purify the residue

usi ng flash chromat ogr aphy, ting wwth WO

2005/ 097806 PCT/ US2005/ 00930 '-99 hexanes/ et hyl :

P?ég%@tth@ t1.tl% %oﬁlfpf)ﬁ’ﬁdjb}; g&@%r%tglgl&g?ﬁ(g?ﬂgar 2 &g%i]ué{@escg 84 in Example

3¢ Sﬂep)3 by ssplaoﬁyg:(l-mﬁ-pe:m %an&iyllamind_lz&tl’r)&-lﬁxﬁeﬂhekﬁeﬂydlhyciro&H-
-4-y ne

5 N N
(1, 5]na§lt1tlhyr1 meq éarboxyllc aglg propyl ester w1t (+/ -)-cis- 1 (cyclopentylmethyl-
2—ethyl—6—methoxy-1,2,3,4-tetrahydro-[1,5]naphthyr1d1ne-4-y1)-acetarmde. MS (ES+):

273 (M-NHy).

Step 3. Preparation of (+/-)-cis-4-(3,5—bis-triﬂuoromethyl-benzyl)-1-(cyclo§enty1methyl-
2-ethyl-6-methoxy-1,2,3,4-tetrahydro-[ 1,5]naphthyridine-4-yl)-amine

LF

Prepare the title cdmpound by essentially following the procedure described in Example
3, Step 4, by replacing (+/-)-cis-4-amino-2-ethyl-6-methoxy-3,4-dihydro-2.H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester with (+/-)-cis-1-cyclopentylmethyl-
2-ethyl-6-methoxy-1,2,3,4-tetrahydro-[1,5]naphthyridine-4-ylamine. MS (ES+): 273 (M-
NHAr).

Step 4. Preparation of (+/-)-cis-4-(3,5-Bis-trifluoromethyl-benzyl)-1-(cyclopentylmethyl-
2-ethyl—6—mefhoxy—1,2,3,4-tetrahydro-[1,5]naphthyridine~4-yl)—acetarnide



Prepare the title conpound by essentially foll ow ng
the procedure described in Exanple 3, Step 3, by
WO emisao7s06 : PCT/US2005/009301
(+/-)-cis-4-acetyl am no- 2- et hyl - 6- met hoxy- 3, 4- di hydr o-
2H [ 1, 5] napht hyri di ne-|-carbgyylic acid isopropyl
ester wwth (+/-)-cis-1-(cycl opentyl net hyl -
2- et hyl - 6-nmet hoxy-1, 2, 3, 4-tetrahydro-[ 1, 5] napht hyridin
e-4-yl)-acetam de. M5 (ES+)o 273 (M NH2). Step 3.
Preparation of ‘ F
(+/-)-cis-4-(3,5-bis-trifluoMone
entyl met hyl - 2-et hyl -6- Ry
1, 5] napht hyri di ne- 4-yl ) {lam|ne
Prepare the title conpo
the procedure described in
repl aci ng ,
(+/-)-cis-4-am no-2-ethy - met hoxy- 3, 4-di hydr o- 2H
[ 1, 5] napht hyri di ne- 1-carboxylic acid isopropyl ester
Pygpare the fitlp compotndlyctssgreially folbdwink the procedure described in Example
2z £t - 6- et hoxy-<1, 2 -tetrahydro-[1, 5] napht hyri din
3G ST et Co S S gt iy o) 2 -ty
nidtieRgr - idayded-2H- [1,5]1na idine-1- ic acid i ith (+/-)-
(4 - @r_ cis-4-(3, 5- Ei s]- tlgtilt?%’rllj%?%rlrectaﬁbyolxy Bceﬁ%l?/ flso-p e (y éisé?ro";%“h (+-)
Clérﬂ—-d ~rBisHyifluoromethyl-benzyl)-1 ~(cyclopentylmethyl-2-ethyl-6-methoxy-1,2,3,4-

- | XV 1, A-tetrahydro-11, pht hyridin
teg?aﬁ%}?s)@ SUL IS K B siiing AR 1R haR 0o nbr
-100 FF ANF ONXNF F F Prepare the title conpound
by essentially follow ng the procedure described in
Example 3, Step 5, by relxamphe46 ‘
(i A TARAL s it R R i B ) Dm0
dihgdis} 2@ hsmaphtiyridink-lcan eyt iacidassopya epeppy|  ester
with (+/-)- cis-4-(3,5-bis-trifluoromethyl-benzyl)- 1
- (cycl opent yl net hyl - 2- et hy}- 6- met hoxyr 1, 2, 3, 4-
tetrahydro-[ 1, 5] napht hyri ¢ 'Fne. M5 (ESH):

558 (M+H). Exanple 4
(M) Exarple 46,

N
' F
o/J\\o

N

“behzyl)-1-(cycl op

, 4-tetrahydro-|

F HI\&F ONM F NFF
l4’al|y fol |l owi ng

3, Step 4, by

X
anp

Step 1. ‘Preparation of (+/-)-cis-N-(6-Methoxy-2-methyl-1,2,3,4-tetrahydro-
[1,5]naphthyridin-4-yl)acetamide. '

A

O N
F

l

N

H
Dissolve 6-methoxy-pyridin-3-ylamine (1.24 g, 10.05 mmol) in anhydrous
dichloromethane (20 mL), add sodium sulfate (1.0 g) and cool the reaction mixture to —20

°C. Add acetaldehyde (0.560 mL, 10.05 mmol) and stir the mixture from —20 to 0 °C for



(+/-)-cis-4- [Acetyl-(3,5-bis-triflu

or onet hyl - benzyl ) - am no] - 6- met hoxy- 2- net hyl - 3, 4-
wdizsewso@H- [ 1, 5] napht hyri di ne- | - car boxyl i ¢ acPdT/US2005/009301

i sopropyl ester F ANF ON-rIF NF OIKIO Step 1.

Preparation of -101-
(+/ )-cis-N-(6-Methoxy-2-nethyl-1,2,3,4-tetrahydro- |
5] napht hyri di n-4-yl)acetanmide. O .. ANH ~-ONN H

§ lgsﬁllweoﬁ.ﬂnmmd@qysplfuﬁ dicha®t yivamgl aeethrhiR40®51 L0 1@65 mmol) to

), add sodi um

| th 20 mL
TR N e
6 0 t
SQT te}é%]ge)l(c?%?e ?ﬁ%%’r@ﬁbi@ot%o?%% r% geﬁgyeo g@ ent llmder reduced
pR@ﬁ'drUSﬂ@ﬁﬁﬁ@Qﬂﬁiglsﬂlcaléél c&luﬁmfthrorﬁétb&%g}éﬁ@l adiflft ¢ 81%% H13%

%}Eate and add N-vi nyl acetanide (0

yn ¢t8yl aogtatq)itp proyice the tlﬂzeor@pcmancll @WEE, Iéy%bom(ES+) 236
Hfluorlde di ethyl etherate (0.126 nL, 1.0 mol).

Stlrthe reaction mxture from-20 to -10 C for 6 h.

Renove the sol vent under reduced pressure and purify

silica caol utm chr omat ogr aphy (gradi ent
S o P east 650 GO M ok oGy -mreoiGel-dihgcro- 25

[t 5ﬁlhﬁ1tﬁﬁfﬁ?ﬁ’é"?c!:afﬂcxgﬁ ?Cld 1s%@opyi\@té ES+): 236 (MH).

Preparatio

(+/-)-cis-4-Acetyl ani no- 6- met dxy- 2- met hyl - 3, 4-di hydr o
-2H [1, 5] napht hyri di ne-1-car m ic acid isopropyl

ester O )LNH 11~-OUN N OklO
l R
. = N

JEN
N

Add isopropyl chloroformate (8.50 mL, 8.50 mmol) to a solution of (+/-)-cis-N-(6-
methoxy—2-methyl-1,2,3,4—tetrahydro-[1,5]naphthyridin-4-yl)acetamide (0.404 g, 1.702
mmol), pyridine (1.370 mL, 17.02 mmol) in dichloromethane (10 mL) at 0 °C and slowly '

o)

warm to room temperature. After 12 h, remove the solvent under reduced pressure.
Purify the crude material using silica gel chromatography, eluting with ethyl acetate
(neat), to afford the title compound (0.496 g, 91%). MS (ES+): 322 (M+H).

Step 3. Preparation of (+/-)-cis-4-Amino-6-methoxy-2-methyl-3,4-dihydro-2 H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester
NH,

A

(02N 0

Heat at 80 °C a solution of (+/-)—cis-4—acetylarrlino—6¥methoxy-2—methyl -3,4-dihydro-2H-
[1,5]naphthyridine-1-carboxylic acid isopropyl ester (405 mg, 1.261 mmol)in 5N HCl'(3



Add i sopropyl chloroformate (8.50 nL, 8.50 nmol) to a
solution of (+/-)-cis-N(6-
wWorbisRyB0R2- net hyl -1, 2, 3, 4-t et rahydr o-[ 1, 5] naphPayfuiselion009301
4-yl)acetam de (0.404 g, 1.702 nmmol), pyridine (1.370
m., 17.02 mol) in dichloromgppane (10 nL) at 0 C and
slowy warmto roomtenperature. After 12 h, renove.
the solvent under reduced pressure. Purify the crude
nigtfer 3 &l Qssl g réddkios aigkke %@ﬂi&&ﬁﬁé@ﬁfﬂy ;poft 1Hid antm;ﬁéa
et hyl acetate (neat) to afford the titl'e conpound
splytigngf gpdium ggrbonate, (egg.gytraqz@th( dipprongiteane3 Dry the organié layer

?5:%@5/%{0‘819%)% sulfge fﬂ{q‘r'ba)l(nf IgmoNe Hﬁylsogleﬂt lmq%{ﬁdaceg_pressure, to
affmﬁhaanhtmpmdr(e 3158 BIIOX WIS GESS): 80 SPRIDPY! ester

, ~O Heat at 80 C a solution of
(+/ ) - CIS 4 acetyl am no- 6- met hoxy- 2- net hyl

512 AR s e PP IADUA A LTS EFors2-
n2{05/300TBOGOPIE- US04 MIOERBRL] -carbORyld dcid BopRpyhestdsool

the reaction m xture to roomtenperature, pour into a
saturated solution of sodium carbohate, and extract
wi t h di chl oronet hane. Dry the or gani ayer over
‘anhydrous sodi um sul fate, FFL and renove the

sol vent under reduced pressu af ford the title
conpound (0. 315g, /&P 30 &N%FD. Step 4.
Preparation of _ '
(+/-)-cis-4-(3,5-B|s,tr| 0 hyf-benzylanino)-G-ne
t hoxy- 2- nethyl-3,4-dihydro;2g+
[1,5]naphthyridine-l-carbgﬁ%di@ acid isopropyl ester F
F FHN NFF OL~1'O Add |un1tr|acetoxyborohydr|de
(1.160 g, 5.50 mmol) to a m xture of 3,5-

Aldil s¢dininfthineterypbiohlydhéndal 6ded) Bk hodkd a'”ﬂnxtulre 823,5-

nmol ) ,

TS e .l s B, 1
mﬁﬂol)'s PDB@# k{ gihﬂmﬁr%-l6§1n§tﬁ5%)lgg¥+étﬁyla§h %1Hé§l?€ ggpng SﬁgP}?e[pyndme-

. 318 oroet’han
1- carboxyhc acid isopropyl ester (0.318 mg, 1.12 mmol) in dichloroethane (10 mL). Stir

the mixture at room temperature under an atmosphere of nitrogen for 14 h. Add a
saturated solution of sodium bicarbonate, separate the layers, and extract the aqueous
layer with dichloromethane. Dry the combined organic layers over anhydrous sodium
sulfate, filter, and remove the solvent under reduced pressure. Purify the residue by flash
chromatography, elﬁting with hexanes/ethyl acetate (gradient eluent, 0-60% ethyl acetate
in hexane), to afford the title compound (0.462 g, 83%). MS (ES+): 506 (M+H).

Step 5. Preparation of (+/-)-cis-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-6-
methoxy-2-methyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic acid isopropyl ester



the m xture at room tenperature under an atnosphere of

nitrogen for 14 h. Add a saturated solution of sodium
woizedrloTaoat e, separate the | ayers, and extract PCAIS2005/009301

aqueous |ayer with dichloronethane. Dry the conbi ned

organi c | ayers over anhydrouslO8edi um sulfate, filter,

and renove the solvent under reduced pressure. Purify

the residue by flash chromatography, eluting with

hexanes/ et hyl acetate (gradfent el uenF 0- 60% et hyl .

acetate in hexane), to af he £ conpound

(0.462 g, 83%. M (ES+) tep S.

Preparati on of AON .

(+/-)- C|s4[AcetyI (3,1 / i fluagronet hyl -benzyl)-a

m noj - 6- met hoxy- 2- met hy[™?

1, 5] napht hyri di ne-1| - car boxyl,l& acld i.sopropyl ester WO

2005/ 097806 PCT/ US2005/ 009301 ©-103 0 AF NrlIF F N~ N

F O-O Cool to O C a 'sus i on of

(+/-)-cis-4-(3,5-bis-trifluoronethyl-benzyl am no) - 6-

Coel ok Y€ 2-strgtehyiba 3f @/ (8,5 A4tk-trifluoromethyl-benzylamino)-6-
[ 1, 5] napht hyri di ne-| -carboxylic acid isopropyl ester

nte(?)hOZ‘I’OZ @WHDX Ar5deioy2Hmld . Poenhdiisline - zaorylic idizopropyl ester

Qést )Fc an‘ﬂh@mll &E%&@?{}%O(Z% %M%nﬁlp fé‘ﬁ%ﬁaﬂ%ﬂfﬁane (3mL)

umﬂetrentrdbgm Aaizﬂchcbu@anh}@nde(ﬂ)l E1 8L, 1 24D viemélh erop@@ded. MWfter the
g rmthe reaction to roomtenperature wth
‘? 1fipp ﬂsrﬁj’ ?te’lfﬁn]ﬁ’ve Heiaoplng hath gnd fyaFa the regction to room temperature

tihan S
PR 28 S0 B L 581 g v i
satanagad amaeousssodlumblc&bbﬁae €5 i)t Bry therdganémyer dd&e sodium

| v un red essure. Purify the residue
{115yt e PP GBmyen thE P Bt BRPLSAYCC e HRg R Ihe esiduc using
siﬁﬁ@%?&%&&hm brapReledlif g(vﬁﬁﬁﬁjéx%ﬁéséﬁhﬂea@Ftatqul?ﬂ/é’nt gltugx}{lj 0-30%
acefate in héxane), to afford t
ef(nml aBEgin IB39e), uv&ﬂ(oms&ye titls4®mpoid|Q. 1%@@&‘7@ MS (ES+): 548
h) cis-4-[(3,5-Bis-trifluoronethyl-benzyl)-ethoxyca
r boﬂyl - am no] - 6- net hoxy- 2-
met hyl - 3, 4- di hydr o- 2H-[ 1, 5] napht hyri di ne-1 - car boxylic
acid isopropyl ester OF JOANTrIF F NF OO Add et hyl
chl orof ormate (0.118 niL, Examlmm) foI | owed by

S R s g L E S e o T

mietty¥$;42dihydro-2H-[1,5]naphthyridine-1- carboxyhc acid isopropyl ester

0
/\OJ\N F
_O._N |
|
ZINTS £
o’&o

Add ethyl chloroformate (0.118 mL, 1.240 mmol), followed by pyridine (0.205 mL, 2.52
mmol), to a solution of (+/—)-cis-‘4-(3,5-bis-triﬂuoromethyl-benzylarrlino)¢6-mefhoxy-2—
methyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester (0.210 g,
0.415 mmol) in dichloromethane (3 mL). After stirring at room temperature for 12 h



met hyl - 3, 4-di hydro-2H [ 1, 5] napht hyri di ne-| - carboxylic

acid isopropyl ester (0.210 g, 0.415 mmol) in
wdizeisloorsoset hane (3 nL). After stirring at roORCT/US2005/009301

tenperature for 12 h WO 2005/ 097806 PCT/ US2005/ 009301

-104 renove the solvent in vaggo. Purify using silica

gel chromat ography, eluting with ethyl acetate/hexane

(gradi ent eluent, 0-30%ethyl acetate in hexane) to

1?1%1206 dlvllftsbbzehﬂ z'ﬁzh@cud: erémﬁy;m@lmg Qild 8feEe[h(l 81%%)01 2By (dEffg with ethyl

l e +/-)-cCis-
aeglate %P%@M@W ueple Hz%ﬂ"/? ef@:%l f9etpse mlsxamq)ftcp alouirthe Hile

yl -3, 4-di hydr o- 2H [
Cf?@?ﬁ%%EQ% éﬁ%% ?ﬁﬁgﬁﬁgxy|ﬁ%ﬂgﬁf i sopropyl ester F
FFFF ONF N1/ F / FNF OKIOPrepare the
title conpound by essentially follow ng the procedure
descri bed for the synt he dixsngy] edfanmpl e 47, using
((LfF 1- Cl)g )21;3/ (%‘SfrBelg %nﬁu&‘oﬁleg{ygfbgﬁ’zgﬁ —ﬁ?ﬁ@&%-sbﬁﬂﬁﬂo%@tﬂy@begzoyl)-
apﬁmﬂ}mamthob[y{z nhlet’mgl B4ecahjzxﬂmy2H ¢1,80miaphth $0@EheNYWartRsy BE acid
% i/)sq 0.415 mmol ), 3-fluoro-5-trifluoromnethyl
BHEYY ESth| ori de (0.095 ni, 0.631 rmol) and pyridine
(0.20 mL). Purify using silica gel colum
chromat ography (gradient eluent, 0-30% ethyl acetate
in hexane) to provide the titlée conmpound (0.246 g,
88%. M5 (ESt+): 696 H) xBnpl e 49
(+/-)-cis-N(3,5-Bis-trif onet hyl - benzyl ) - N- (1-cycl
opent yl - 6- net hoxy- 2- net hy , 2,3, 4-tptrahydro-|[
1, 5] napt hyri di n-4-yl)-acetdm de W) 2005/ 097806
PCT/ US2005/ 009301 -105 P
‘ _O_N

Prepare the title compound by essentially folloWing the procedure described for the
synthesis of Example 47, using (+/-)-cis-4-(3,5-bis-trifluoromethyl-benzylamino)-6-
methoxy-2-methyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester
(0.210 g, 0.415 mmol), 3-fluoro-5-trifluoromethyl benzoyl chloride (0.095 mL, 0.631
mmol) and pyridine (0.10 mL). Purify using silica gel column chromato graphy (gradient
eluent, 0-30% ethyl acetate in hexane) to provide the title compound (0.246 g, 88%). MS
(ES+): 696 (M-+H). |

Example 49
(+/-)-cis-N-(3, 5 Bis-trifluoromethyl-benzyl)-N-(1-cyclopentyl-6-methoxy-2-methyl-
1,2,3,4-tetrahydro-[1,5Inapthyridin-4-yl)-acetamide



OFAFN-~~.. OUNNFF Step 1. Preparation of

(+/-)-cis-N(1-Cycl opentyl - 6- et hoxy-2-nethyl -1, 2, 3, 4-
woebtosahysds o- [ 1, 5] napt hyri di n-4-yl) - acet am derPOr/uAM5/009301

ONN Prepare the title conpound by essentially '

follomnng the procedure descripped in Exanple 45, Step

1, usi ng,

(+/-)-cis-N(6-nmethoxy-2-nethyl-1,2,3,4-tetrahydro-[1,

5] napht hyridin- 4-yl)acetam de (0.480 g, 1.745 nmol),

cycl opent ane car boxal dehydeq(0. 833 F8.51 mmol) and

sodiumtriacetoxyborohydrid (1.8 &5 mol). Purify

using silica gel colum. hy (gradient

el uent, O-lOO@bethylzgyetﬂte ne) to provide the

title conmpound (0.532 g, |98 g F: 318 (MtH)

Step 2. Preparation of F

(+-)-N(3,5-Bis-trifl uororret% yl -benzyl)-N(1- cycl open

tyl-6 nmethoxy-2-nethyl - , 4-tetrahydro-|
1, 5] napt hyri din-4-yl)-ac deF I F F NF FN
F Add |ithi um hexanet hyl disi | azi de (0.220 m, 0.220

Stepuil. Prepafatibhiofi (+/0)-¢iene]1-Cocl %@@1% tr@thto%(?f}methyé 1,23 4-tetrahydro-
oxy- 2- net hy

| opent | y- 6- et
[éﬁf;ﬂa%%y lélﬁ% Wi 2B HTHdedi n- 4-yl) WD 2005/ 097806
PCT/ US2005/ 009301 -106 acetargde (0.065 g, 0.20 nmol)
in THE (1 nmL) at -78 C and stijf for 20 min. Treat the
dark solution with a solutio OfNH3, 5- bi s

trifluoromethyl benzyl br 240 mmol, 0.040 niL)
in THE (1 nL). Stir the're |ct| i Xxture vigorously at
-78 Cfor 1 h and Z N

C/

Prepare the title compound by essentially following the procedure described in Example
45, Step 1, using, (+/-)-cis—N—(6—methoxy-2-methyl—1,2,3,4-tetrahydr6-[1,5]naphthyridin—
4-yDacetamide (0.410 g, 1.745 mmol), cyclopentane carboxaldehyde (0.833 mL, 8.51
mmol) and sodium friacetoxyborqhydride (1.8 g, 8.5 mmol). Purify using silica gel
column chromatography (gradient eluent, 0-100% ethyl acetate in hexane) to pfovide the

title compound (0.532 g, 98%). MS (ES+): 318 (M+H).

Step 2. Preparation of (+/-)-N—(3,5-Bis-triﬂuoromethyl-benzyl)-N—(l—cyc'lopentyl-6-‘
methoxy-2-methyl-1,2,3,4-tetrahydro-[ 1,5]napthyridin-4-yl)-acetamide

F
F
P F
N
O__N
a F

Add lithium hexamethyldisilazide‘(0.220 mL, 0.220 mmol, 1.0 M in toluene) to a solution
of (+/-)-N-(1-cyclopently-6-methoxy-2-methyl-1,2,3,4-tetrahydro-[ 1,5]napthyridin-4-yl)-



slowy warmto roomtenperature over 12 h. Dilute the
reaction mxture with EtOAc (10 nlL), and wash with
woabwsroszaod bri ne. Separate the organi c phase, #CY/US®5/009301
Na2SO4, filter, and concentrate in vacuo. Purify by
flash col utm chromat ogr aphy (i@eadi ent el uent, 0- 50%
ethyl acetate in hexane) to provide the title conpound
(0.026 g, 27%. Ms (ES+): 544 (M+H). Exanple 50
S BRS0D68Tg, 0.20 mmol() in THF (1 mL) at -78 °C and stir for 20 min. . Treat the
(+/-)-cis-4- [Acetyl -(3,5-bis-trifluoronethyl -benzyl)-a
dmm]lutg)nrmlﬂhysolgtlon of 3, 5-bis trifluoromethyl benzylbromide (0. 240 mmol,

Gl B L Sl iR it HRORR DY R far 15 ana

ow1{R a8 rdom RSRM Al RRBr 93 h. Dilute the react t
° Oy:g?i Cl s- ﬁl— (n%- H%ﬁdl - 6- tII:I fl uorlgrﬁat ﬁ;?a-c 1 m1x Hle wih EI%OACUO

nydo[)r @nd rash Bith syater Iayd bdne- epak a)tad&ttﬂgamieplﬁase [%lrE o)JtINHhZSB4, filter,

P the titl d b t
o oiispiee thiapoEuti & HadiioliBe Chomilogang iraionbelygn, 0-
5@)% étﬁyl%et@tetlhglfgié%ﬂaé wﬁbbwbm%ﬁﬂé%% n%mmg%gg% rgﬂ%%@) QMS (ES+):

5N4\4Mﬂ1) acet anm de (O. 520 g, 6.12 nmmol). Purify using
silica gel columm chromatography (gradient el uent,
0-10% MeOH in ethyl acetate) to provide the

title. conpound (0.69 g, 43@amPBs0ES*): 274 (MrH). WO
2005/ 097806 PCT/ US2005/ 009301  -107 Step 2.

Spa@issip af (+dn-@§-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)- ammo] 2- methyl -6-

A SRR P S B PP b

i sopropyl ester O
FE N

(@] (@]
X

| Step 1. Preparation of (+/-)-cis-N-(2-Methyl-6-trifluoromethyl-1,2,3,4-tetrahydro-

[1,5]naphthyridin-4-yl)acetamide

/[(j)\

F e NH
A

Z N

H

Prepare the title compound by essentially following the procedure described in Example
46, Step 1, using 6-trifluoromethyl-pyridin-3-ylamine (1.0 g, 6.168 mmol), acetaldehyde
(0.380 mL, 6.780 mmol) and N-vinyl acetamide (0.520 g, 6.12 mmol). Purify using silica
gel column chromatography (gradiént eluent, 0-10% MeOH in ethyl acetate) to provide
the title compound (0.69 g, 43%). MS (ES+): 274 (M+H).



FF)LNH FI NN O1~1, O Prepare the title conpound
by essentially follow ng the procedure described-in
waxenspoesos 46, Step 2, by replacing PCT/US2005/009301
(+/-)-cis-N(6-nmethoxy-2-nethyl-1, 2,3, 4-tetrahydro-
[ 1, 5] napht hyri di n-4-yl ) acet astidfle, with
(+/-)-cis-N-(2-nmethyl-6-trifluoronethyl-1,2,3,4-.
tetrahydro-[ 1, 5] napht hyridi n-4-yl)acetam de
Stdp. 2 Foepagatich. FX2/-rrisel-peetghadhints R Ageth gopidydromethyl-3,4-dihydro-

| orofo t.e, pyridine, and di methyl nm nopyri dine.
2@2&£§§maéﬁﬁaﬁgﬁrkegb 1c @gidisRPIORA e8f8Rt ogr aphy
(gradi ent eluent, 0-5% MeOH i ngethyl acetate) to |
provide the title conpound (0J/123 g, 68% . M5 (ES+):
360 (M+H). Step 3. Preparfagi on ofH
(+/-)-cis-4-[Acetyl - (3, 5_Ki sntriXl uor onet hyl - benzyl ) -a
m nol-2- methyl-6-trifl Gor gpet 3, 4-di hydr o- 2H [
1, 5] napht hyri di ne- | - car boxyN d i sopropyl ester F
FFNrlIFF I NF O_~OPrepare the title conpound by
essentially follow ng the procgdtipe described in
Exanple 49, Step 2, by replaclng
(+/-)-N(1-cycl opently-6-nmet Hoxy-2-nethyl-1,2,3,4-tetr

. i.din-4- - i de it o :
PRI o TSR 8y Mol B AT Bl B in Brampi
46lj Styil2 Oby2idplalih g Tl ARpIstNYG-nditiayl 2- RN, 3, 8-t&E4he dro- .
ng@géﬁg%éﬁester (0.065 g, 0.018 nmmol ), and using

P YRS B (WIBeltoy ks iR deethylcd-triffupremethyl-1,2,3,4-
¢ | siilazi de. o ¢ Y col umm.
R B DR AR SRy, W oo
e e o 1yl o
+) . { 3 .
Céf%’é@@ﬁlenémé?nt gperts AT eyl acgats) i movide fhetitle

I N&Yd).- G . opyl-6- -
Cﬁ%{ﬁgggg%?ﬁg?@% ?@d%a?{)@g&-F i S%apht hyri di ne-1-ca
rboxylic acid isopropyl ester F OF F

Step 3. Preparation of (+/-)-cis-4-[Acetyl-(3,5-bis-trifluoromethyl-benzyl)-amino]-2-
methyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl

ester
/lOL |
F e N F
F
F IN\
=
yoeF

Prepare the title compound by essentially following the procedure described in Example
49, Step 2, by replacing (+/-)-N—(1-cyclopently-6—methdxy-2—methy1—1,2,3,4—tetrahydro-
[1,5]napthyridin-4-yl)-acetamide with cis—4-acetylamino—2-methyl-6-triﬂu0romethyi-3,4-
dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester (0.065 g, 0.018 mmol),
and using 3,5-bis trifluoromethyl benzylbromide and lithium hexamethyldisilazide.
Purify using silica gel column chromatography (gradient eluent, neat ethyl acetate) to

afford the title compound (0.031 g, 30%). MS (ES+): 586 (M+H).



FF)LNF NF NFF OO Step 1. Preparation of

(+/-)-cis-N(2-Cycl opropyl -6-trifluoronethyl-1,2,3,4-t
wero@hygthoe- [ | ., 5] napht hyri di n-4-yl)acet am dePOr/uS265/009301

JLNH F NN H Prepare the title conmpound by

essentially followi ng the pra®gdure described in

Exanpl e 46, Stepl, using,

6-trifluoronmethyl-pyridin-3-ylamne (1.0 g, 6.168

mol ), cycl opropanal dehyde (0.460 nL, 6.160 mmol) and

N-vi nyl acetam de (0.520 3$ 6.12 mol). Purification

by silica gel colum (gradi@mpleflent, 0-5% MeOH in

-@l—yl- - - —'. _. - __d 0.6 1
So B S MRt besky - EREREY S bopn &

tiforpmethyl-a 4Atiby goaXH-fib S Raplythyodinenydaroxy it hitid QPRI ¥ster

| -3,4- dihydro-2H [1,5] naphthyridi_ne-I-carboxylic

acid isopropyl ester O F F. ANH FFN N O1-~0 WO

2005/ 097806 PCT/ US2005/ 00939 ' |§pare the title
conmpound by essenti al I,y fao ! e procedure

descri bed in Exanple ¥ repl aci ng
(+/-)-cis-N(6-methogy- 3 \ é-tetrahydro-

[ 1, 5] napht hyri di n-4-yi ) dtet,

(+/-)-cis-N(2-cycl opropyt~6=NTI \Hlor omet hyl -
1,2,3,4-tetrahydro-[1, 5] naphjlg ridin-4-yl)acetam de

(1.05 g, 3.512 mmol ), and ing isopropyl

chl orof ormate, pyridine, di met hyl am nopyri di ne.

Purify using silica gel colum chromatography :
Stegrla@iopatatich o€ (t/;)-As-BAMERHD prop it Gryri fliagehathe)- 1,28 4-tetrahydro-

[PERYMI8y RS 4-yDacetamide

o
F e )LNH

. Prepare the title compound by essentially following the procedure described in Example
46, Stepl, using, 6-trifluoromethyl-pyridin-3-ylamine (1.0 g, 6.168 mmol),
cyclopropanaldehyde (0.460 mL, 6.160 mmol) and N-vinyl acetamide (0.520 g, 6.12
mmol). Purification by silica gel column (gradient eluent, 0-5% MeOH in ethyl acetate)

provides the title compound (0.62 g, 29%). MS (ES+): 300 (M+H).

Step 2. Preparation of (+/-)-cis-4-Acetylamino-2-cyclopropyl-6-trifluoromethyl-3,4-
dihydro-2H- [1,5] naphthyridine-1-carboxylic acid isopropyl ester




title conpound (0.416 g, 31%. MsS (ESt): 386 (MHH).
Step 3. Preparation of

WO2005)09TH06 - 4- [ Acet yl - (3, 5-Dbi s-trifl uoronet hyl - Bemagkgosm09301
m noj - 2-
cycl opropyl -6-trifluoronethyli8, 4-di hydro-2H-[ 1, 5] naph
thyridine-1-carboxylic acid isopropyl ester F OF F
FFANN FF NFF OO Prepare the title conpound by
Pegmenthi aitle ¥ ofrpbhehb ygssthel |§rieesmpehdg®esdR@dedchibed in Example

le 4

B 1o B i b SR 18 o
A S T T —

11‘2{,3,ﬂitetm’mydm-hﬁ]ﬂﬁplﬁh}d‘idiy-m)ﬂ)alz&anﬁde (5.05 g,3.512 nilmol){ and using
ht i di ne-|-carboxylic aci i sopro ester
B YO Ored e e, S19c sty GsIcate. Bty using silica gel

Ry R by R AR AR S MOt i Milihcctpiopap provide he
tidh compowgt @pHy o i &) ®8 (BES+ed6 (Med). et hyl acetate)

to afford the title conpound (0.042 g, 35% . MS (ES+):
612 (M+rH).. Exanple 52 _ '

stet/3. Pré?paﬁaﬁ‘ém[o@g+ﬁy-§k§4:EAde{ﬂ-gﬁl5%&%0}&&&@1‘-86&36%{1}{&]-2-
-2H-tetrazol e-5-yl)-anm nol-2= " :
cyslepropyldpirifl@romethylid atileydryI24B3[ 145 daphyldyratiReH [carboxylic acid
.1 S(JBn ht hyri di ne- 1-carboxylic acid isopropyl ester

3] éfg‘%f%?soe PCT/ US2005/ 009301 -110- . NNF N, F

FFNNNF , F
0 F-
F

Fe /U\N
N

F N E F

F

o/J*o

Prepare the title compound by essentially following the brocedure described in Example
49, Step 2, by replacing (+/-)-N-(1-cyclopently-6-methoxy-2-methyl-1,2,3,4-tetrahydro- |
‘[1,5]napthyridin-4—yl)—acetamide, with (+/-)-cis-4-acetylamino-2-cyclopropyl-6-
trifluoromethyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester
(0.075 g, 0.019 mmol), and using 3,5-bis trifluoromethyl benzyl bromide and lithium
hexamethyldisilazide. Purify by silica gel column chromatography (gradient eluent, neat

ethyl acetate) to afford the title compound (0.042 g, 35%). MS (ES+): 612 (M+H).

Example 52
(+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2methyl-2H-tetrazole-5-yl)-amino]-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-[1,5]naphthyridine- 1-carboxylic acid

1sopropyl ester



N FF OO Step 1. Preparation of

(+/-)-cis-4- Am no-2-cycl opropyl -6-trifluoronethyl -3, 4-
wdizsaosos 2H [ 1, 5] napht hyri di ne- 1- car boxyl i ¢ aCTIS2005/009301

i sopropyl ester FF NH2 F ~-NNO Heat at. 80 C a

sol ution of -110-

(+/-)-cis-4-acetyl am no. -2-cycl opropyl -6-trifl uoroneth

yl -3, 4- di hydro-2H [ 1, 5] napht hyri di ne- 1- car boxylic

acid isopropyl ester (0.281 g, 0.72F mol) in 5 N HC

(3 nL) for 3 h. Cool the Negction niyfre to room

tenperature, pour the cr%dgi\o t o /a=Sat urated sol ution

of sodi um carbonate a di chl or onet hane.

Dry the organic Iayﬁ sodi um sul f at e,

filter, and renove the &duced

pressure, to afford the

Ms (ES+): 344 (M+tH). Step 2. ation of

(+/-)-cis-4-(3,5-Bis-trifl uofoet hyl -benzyl am no) - 2-cy

cl opropyl -6- trifluoronethyl-3, 4-di hydro-2H

[1, 5]naphthyridine-|-carb xylic acid isopropyl ester

PR B < b i e PRy S TR e - Shyibyciro-
28- { }.p pkplehpridinén Lc—aﬂqoﬁyhtd hdiy tikro@nﬂa‘yli ester
" [1, 5] napht hyri di ne-1-carboxylic acid isopropyl ester

WO 2005/ 097806 PCT/ US2005/ 009301 -111 F F AFF F F ‘HN
FF NF OO~ Prepare:éhe tiNd.e conpound by
essentially follow ng t pg;oc ddre described in

Exanple 46, Step 4, By regpl=acin
(+/-)-cis-4-am no-6-net ho nmethyl -
[ 1, 5] napht hyri di ne- 1-carboxyl ft a
with (+/-)-cis-4-am no-2- /J%
cycl opropyl -6-trifl uoronet hyI - 3, 9 di hydro- 2H

[ 1, 5] napht hyri di ne-| -car boxyIJ\e acid isopropyl ester

3, 4-di hydr o- 2H
I sopropyl ester,

and usi

T S h R T o Bnssconopt 6 sioromatig.
dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester (0.281 g, 0.727 mmol)
in 5 N HCI (3 mL) for 3 h. Cool the reaction mixture to room temperature, pour the crude
~ onto a saturated solution of sodium carbbnate and extract with dichloromethane. Dry the
organic layer over anhydrous sodium sulfate, filter, and remove the solvent under reduced

pressure, to afford the title compound (0.251g, 99%). MS (ES+): 344 (M+H).

Step 2. Preparation of (+/—)-cis-4-(3,5-Bis-triﬂuoromethyl—benzylamjno)-2-cyclopropyl-6—
trifluoromethyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester and
cis-4-(3,5—Bis-triﬂuoromethyl—benzyl)-ethyl-amino)-2-cyclopropyl-6-triﬂuoromethy1-3,4-
dihydro-2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester |



(0.145 nL, 0.861 mmol) and sodi um
triacet oxyborohydride (0.8 g). Purify using silica
waebosmefsesm chr onat ogr aphy (gradi ent el uent, OPEDAS2005/009301
ethyl acetate in hexane) to provide the title
conpound (0.182 g, 45%. MS {lE$+): 570 (M+H) as mmj or
conpound. Also isolate a m nor conpound,
(+/-)-cis-4-(3,5-bis-trifluoromethyl-benzyl)-et hyI
no) - 2- cycl opropyl -6-trifl uoronet hylf 3, 4- di hydr o- 2H—
[ 1, 5] napht hyri di ne-1 -carboxylic acid/<iFsopropyl ester
(0.14 g, 23%. M5 (ESt): 598 ( F FFF~-~N F
N~F (, NFF~ OO i on of
(+/-)-cis-4-(3,5-Bis- benzyl ) - cyano- am
no)-2- cycl opropyl - 6Ftr||‘lu FA- di hydr o- 2H
opxyicFacid isopropyl
ester WD 2005/ 097806 PCT/ USZO 5/080301 -112 F F F FF
N N FF NFF OO Add cyand brom de (0.041 g,
0.377 mol) followed by N,)UQi i sopropyl et hyl ani ne
(0.083 n, 0.492 mmol) to’ a solution of

[
ik PRy PSP e e
460812bl4 b3t repdcivegpay-Hrgisi-4laméno-6-methoxy-2-methyl- 3 ,/4-dihydro-2H-
[1,5Inaphthyridine-1-carboxylic acid isopropy! ester, with (+/-)-cis-4-amino-2-

cyclopropyl-6-triﬂuoromethy1~3,4—dihydro-2H— [1,5]naphthyridine-1-carboxylic acid
isopropyl ester (0.252 g, 0.732 mmol), and using bis-3,5-trifluoromethyl benzaldehyde
(0.145 mL, 0.861 mmol) and sodium triacetoxyborohydride (0.8 g). Purify using silica
gel column chromatography (gradient eluent, 0-50% ethyl acetate in hexane) to provide
the title compound (0.182 g, 45%). MS (ES+): 570 (M+H) as major compound. - Also
isolate a minor compound, (+/-)-cis-4-(3,5-bis-trifluoromethyl-benzyl)-ethyl-amino)-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H- [1,5]naphthyridine-1-carboxylic acid
isopropyl ester (0.14 g, 23%). MS (ES+): 598 (M+H).

/\N

Step 3. Preparation of (+/-)-cis-4-(3,5-Bis-trifluoromethyl-benzyl)-cyano-amino)-2-
cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H- [1 S]naphthyndme-1-carboxyhc acid

isopropyl ester



carboxylic acid isopropyl ester (0.071 g, 0.123 mmol)

in THE (2 nL). After stirring at 65 C for 12 h,
woensxe7dhe sol vent under vacuum Dilute with eCnes2q2009301

m.), wash with water, brine, dry over sodium sulfate,

filter, and concentrate underll2educed pressure.

Chr omat ograph the product over silica gel, eluting

with ethyl acetate/ hexane (gradient eluent, 0-50%

ethyl acetate in hexane) to afford the title conmpound

(0.031 g, 43%. Ms. (ES+): 595 (MtH) )&

Prepar ati on of N\\ '

(+/-)-cis-4-[(3,5-Bis- FrFlquonlo @ benzyl)-(2Htetr

azol e-5-yl) -

am no] - 2- cycl opr opy! F6-t

[ 1, 5] napht hyridine carb

M3, 4- di hydr o- 2H
ci ¢ i sopropyl ester F

NONF NH | I _ F.FFNNN N FF ~ O O Conbi ne
ci s-4-(3, 5-bis trlfluoronetbygcpenzyl) cyano- ani no) - 2-
cycl opropyl -6- trifluoromet y , 4- di hydr o- 2H

[1, 5]naphthyr|d|ne | -carb c aC|d i sopropyl ester

d
At SEfpa g ey Sl @1352 &) Slsvieg byoV. o iseplopyleshylamine
(6.0B3 €I l@ﬁl%%ﬁh%[)% Q%oﬁﬁh))n %f‘ / I’)% 4 Z(‘f% 3 HQ trﬁllygr&ﬁetthxl-

stlrrlng f or cool'e m xture w
hﬂmséﬁmmnﬁ.?@ymlogmp@u 6etnﬂu@)omeﬂlyﬂ 3y tlitny EitoCR¥d - [1cigntphﬂ@rme-1_

T T gt
63 Cffak 2 hi fehlofE théddMivent Qﬁkfé? %J ; Ihf BIEE" 1[1?9[ QO mJT) wash with

pressure to give a resid Pu y using SI
watdrupnine, diyr @\rmtso@nmmuiiai(egflhm ant caalcergrdte ufded %du@éd‘lyﬂessure

%et %t{fgrﬁlpﬂ gfogro ‘,\;%oyggplgx gg»g%h%t%%pitylltﬁ %S q;tate%Jer;(ane (gradient

eRi’eﬁpersu% @l'l’! Pﬁcetate in hexane) to afford the titl
-)-cis- [ (3,5-Bis- trrlei)f(l) Uor et hyl “behzyl %(0(031 ﬁéﬁ‘{g) MS

( S‘Q)H595 (M+H).
tetrazol e-5-yl)-am no] - 2-cycl opropyl - 6- net hoxy- 3, 4-di h
ydro-2H[1 , 5] napht hyri di ne- 1-
Step 4. Preparation of (+/-)-cis-4-[(3,5-Bis-trifluoromethyl-benzyl)-(2H-tetrazole-5-yl)-
amino]-2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2 H-[ 1 ,9]naphthyridine carboxylic

acid isopropyl ester

E
NI-I"'N\II\I F
e N

SPORE

N
o’go

Combine cis-4-(3,5-bis-trifluoromethyl-benzyl)-cyano-amino)-2-cyclopropyl-6-
triﬂuoromethyl-3,4—dihydro;2H- [1,5]naphthyridine-1-carboxylic acid isopropyl ester
(0.022 g, 0.037 mmol) with sodium azide (1-5 eq) and triethylamine hydrochloride (0.015
g, 0.12 mmol) in anhydrous toluene (2 mL) and heat at 110 °C with stirring for 20 h.
Dilute the cqoled mixture with water and 0.1 N HCI and extract with EtOAc. Combine



carboxylic acid isopropyl ester F NNF N AFF FFN
NFNF NFIlo~ O~0OTo a solution of

WO2005)09T806 - 4- [ (3, 5-bi s-trifl uoronet hyl - benzyl ) PCRAESL@®E/009301
azol e-5-yl)-am no] -
2-cycl opropyl -6-trifl uoronet hpi3- 3, 4- di hydr o- 2H |
1, 5] napht hyri di ne-| -carboxylic acid isopropyl ester
(0.020 ‘g, 0.032 mml) and net hanol (0.012 ni, 0.30
theroighnicrayerdami ashomet watee afdLbiibe), dag overcodiuangpétary filter, and
under’ nitro atnosphere, .add triphenyl phosphine
ceacentiHy ung egf;gumﬁ SPIS 18 LV foresidse: PRIiYOWwEE Sblgpa gel column
BRI @) fw‘%&lﬁ?"%’?S%?’?%‘%éﬁﬁ%ﬁlx%@%@ur Blro ity iine i
coopuubd (e lag, &l )oMS (EJHt 63RM-+HDr e et hanol (0. 015
m., 0.36 mmol), triphenyl phosphine (5.2 ng, 0.032
nmol ) and DEAD (0.010 nL, 0.032 mmol ). After stirring
O P e R Eor
tetrazhlen®yBrresihel-Prglclapiopplt @ metlwxyf 3, drdihytdne 2t 1| dnaphthyridine-1-

%: M5 (ESt): 652 (M+H). Exanple
%%ﬁQQHfﬁééﬁoggﬂﬁ%%?ﬂuoronethyl benzyl )-(5,6,7
8- tetrahydro qui nol i n-3-yl)-am noj- %, 3-
di nmet hyl - ,6,7,8, 9- hexaNygro 2H bene®
1, 5] napt hyr| di ne- 1 - car bob(y) i-0=q sbpropyl ester WD
2005/ 097806 PCT/ USZOOS#QQQ 3 F FF FN N
N

Toa solutipn of (+/-)—cis-4—[(3,5-bis-triﬂuoromethxl—benzyl)-(2H—tetrazole-5-yl)-amino]—
2-cyclopropyl-6-trifluoromethyl-3,4-dihydro-2H-[ 1,5 Inaphthyridine-1-carboxylic acid
isopropyl ester (0.020 g, 0.032 mmol) and methanol (0.012 mL, 0.30 mmol) in
dichloromethane (1 mL) at room temperature, under nitrbgen atmosphere, add triphenyl
phosphine (5.2 mg, 0.032 mmol) in one portion followed by addition of diethyl
azodicarbdxylate (DEAD) (0.010 mL, 0.032 mmol). Allow the reaction mixture to stir at
room temperature overnight. Add more methanol (0.015 mL, 0.36 mmol), triphenyl
phosphine (5.2 fng, 0.032 mmol) and DEAD (0.010 mL, 0.032 mmol). After stirring for
6 h, remove the solvents under reduced pressure. Purify the residue by flash
chromatography, eluting with hexanes/ethyl acetate, to afford the title compound (11.2
mg, 57%): MS (ES+): 652 (M+H). '

_ Example 53
4-[(3, S-Bis—triﬂuoromethyl-benzyl)-(5 6,7,8-tetrahydro-quinolin-3-yl)-amino]-2,3-
dimethyl-3,4,6,7,8,9- hexahydro 2H-benzo[b][1 5]napthyr1d1ne 1-carboxylic acid

isopropyl ester



N Ok, OStep 1. Preparation of
(2-Ethyl-3-nmethyl-1,2,3,4,6,7, 8, 9-octahydro-benzo[b][1

W0 3)05/097806 : PCT/US2005/009301
napt hyri di n-4yl)-(5, 6, 7, 8-tetrahydro-qui nolin-3-yl)-am ‘
ine NHN\ NH Prepare thgigitl e conmpound by
essentially follow ng the procedure described in
Exanple 46, Step 1, using, : , :
5,6,7,8-tetrahydro- qU|noF{n 3-yFamne (4.0 g, 26.84
nmmol ), propi onal dehyde . i, 26.84 mmol) and
N-vi nyl acetanide (2.28 g, ﬁnnl) Purify using’
silica gel colum chromat oy ad| ent el uent,

0-5% McOH i n et hyl b the title
compound (4.39 g, 59%. M ( T‘ ’e{MHH) . Step 2.

Pr epar ati on. of }

2- Et hyl - 3- et hyl - 4- ( ' etYyahydr o- qui nol i n- 3-yl am
i no)

3,4,6,7, 8, 9- hexahydro- 2H benzg[ b] [ 1, 5] napt hyri di ne-I -c
arboxylic acid isopropyl es 3 HN N O O Prepare
the title conmpound by essent] al ?y foll owi ng the
procedure described in Exa WO 2005/ 097806

PCT/ U82005/ 009301 115 46, Ste
Ster 1) Preparation gt %E%k% nze%thiﬁ 9116 %&?y %Q%e}g’ldf%ihwo&][l 5]

[
%ébhghﬁ %ﬁgéé’ﬁ’gl%éaléjdéégﬁ%egh g,e}g) oct ahyd ro
benzo[ b] [ 1, 5] napt hyri di n-4y1) - ( 5;N -tetrahydro-quin
oI|n3yI)amne(057Sg 1.52 and usi ng
i sopropyl chloroformate, pyrpysirney '
di met hyl am nopyri di ne. Puryfy us'ng silica gel colum
chr omat ogr aphy (gr adi 1 neat ethyl acetate)
to provide the title § (Q.218 g, 31%9. M5
(ES+): 463 (MtH). Step 3. Preﬁara i on of :
4-1(3,5-Bis-trifluoronethyl -benzyl)-(5,6,7,8-tetrahydr

y?pgéyéa%‘g lr%f(g]]Q §mé>ogn 3( %SSFH%?HX fgllc}wglg éh%%roc%du(ﬁe des?"_xll_)% in Example
4bb$tep 11nShg s, 'ﬂ)%Ftbﬁlah}dfo buinohmn-Beptyhine (4.0 g;l 2684 mlmplyj
pronionaldehyde (1.936 mL, 26.84 mmol) and N-vinyl acetamide (2.28 g, 26.84 mmol).
Purify using silica gel column chromatography (gradient eluent, 0-5% MeOH in ethyl
acetate) to provide the title compound (4.39 g, 59%). MS (ES+): 377 (M+H).

Step 2. Preparation of 2-Ethyl-3-methy1—4;(5,6,7,8-tetrahydro—quinolin-3-y1amino)—‘ :
3,4,6,7,8,9-hexahydro-2H-benzo[b][1,5]napthyridine-1-carboxylic acid isopropyl ester.

N

o’

N
N
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Prepare the title compound by essentially following the procedure described in Example



FI \VFF NN NN OOPrepare the title conpound by

essentially follow ng the procedure described in
waxrenspoesos 49, Step 2, by replacing PCT/US2005/009301

(+/-)-N(1-cycl opentyl - 6-net hoxy-2-nmethyl -1, 2,3,4-tetr

ahydro- [ 1, 5] napthyridin-4-yljjjsacetam de, with

2-ethyl -3-nethyl -4-(5, 6, 7, 8-tetrahydro-qui nolin-3-

yl am no) - 3, 4, 6, 7, 8, 9- hexahydr o- 2H benzo[ b] [ 1, 5] napt hyr

46Q5ﬁeg 2l bg edpb@mg (4RGN (6InSIRG:0PY meisfl e 2,8 9 tét?ﬁn}@lro- .
), and using 3,5-bis trifluorometh benzy
[ BrrlBy DD eost BRI sy of-SHa i B3 A B yocianydro

IR bR P e S-S S I R SR A A R o 75 0, 152
niithb) eandanspgusebré )l ObRrdform A0 yridids, éﬁﬁ&)netlﬁﬁ&n(nﬁbyﬁdme Purify
WO 2005/ 097806 PCT/ US2005/.009301 -116- W claim A

ugiBs3BiFAdebeolHR ﬁblroalarezgrw b gradregy elxeat peat glhyl acztzme)ﬂiz provide

by SopBEabl 02443 %). NSRBI D, sependent
- CH C N S, or Owith appropriate single or double
bondﬁ’,r%%ngg/ ?org 0 yd{(?g%rls ?rgfﬁ)l,?(ﬁ‘o;ngth(}:’? ggrlxz%) (3, 6V7a|8 (?Egtrayhydro qu1nohn-3-
yl)-amino]-2,3-dimethyl-3,4,6,7,8,9-hexahydro-2 H-benzo[b][ 1,5 ]napthyridine-1-
carboxylic acid isopropyl ester :
Fe F

F CF

N
210
N N
=

N
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Prepare the title compound by essentially following the procedure described in Example
49, Step 2, by replacing (+/-)-N-(1-cyclopentyl-6-methoxy-2-methyl-1,2,3,4-tetrahydro-
[1,5]napthyridin-4-yl)—acetamide, with 2-ethyl-3-methyl-4-(5,6,7,8-tetrahydro-quinolin-3-
y1afnino)—3,4,6,7,8,9-hexahydro-2H-benzo[b][1,S]napthyridine-l-carboxylic acid
isop,ropyl‘ ester (0.175 g, 0.378 mmol), and using 3,5-bis trifluoromethyl benzyl bromide
and lithium hexamethyldisilazide. Purify using silica gel column chromatography

(gradient eluent, 50:50 ethyl acetate in hexane) to afford the title compound (0.052 g,
20%). MS (ES+): 689 (M+H).



Ring Ais a five or six nmenber ring wherein one of W
X, Y and Z may be absent; provided that ring Ais not
woheisb780K i s a bond, C=O, or S(OP; pis 0, 1Por/UR200R009301
when nis 0, and k is CzOor S(OP, is selected froma
group consisting of -OCL-C6 _igkkyl, -0-aryl, -0C2-C6
al kenyl, -0Cl1l-C6 hal oal kyl, -OCl-C6 al kyl heterocycli c,
-0OC3-C8 cycloal kyl, -0OC1-C6 al kyl cycl oal kyl, -NR7R8,
woehio al kylaryl, -OCl-C6al kylCO2R11,
- OC2-Co6al kyl al cohol, -0OCl1-C6 al kyl NR7R8, -0OC2-C6
al kyllcyand c@ONRIKRETormNiR1 1S02R12, NR11COR12, C2-C3
al kyl NR11R12, C1-C3 al kyl COR", Co-Cp al kyl COOR11and '
wher ei n each cycl oal kyl, aryl andRhgterocyclic group
Is optionally substituted wth 1 |t0'3 groups
i ndependent |y sel ected fr goaWh , & hal o, d-C6
I
a

al kyl, C2-C6 al kenyls C2-3§_6 k C6 al koxy,
Cl- 06 hal oal kyl , ?é)@pe kylal Hdeo- o5
al kyl al cohol, C1-C6 hal oal kexy;

) B2 NR11SO02R12,

NR'COR12, C0-C3 al kyl NRL1R12, Cl1 | kyl COR11, CO-C6
al ky1000R11, Co-C6 al kkyl cyaq@l,l'
yi, -

- Coal kyl cyano,

Cl- C6 al kyl cycl oal kyl, phen \-R

al kyl cycl oal kyl , -OC1-C6 al kyl aryl, 0C1- Co

al kyl heterocyclic, and Cl1-C6 al kylaryl; ‘RL when nis 1
wergnOr 3, and K 'is a bond, is selected froma group

consi sting of hydroxy, Cl1-C6 alkyl, C2-C6 al kenyl,
nd3 0Ch 2malfg;al kyl, Cl-C6 alkyl heterocyclic, C3-C8
q%):{ﬁlc%%lrléyl , WD 2005/ 097806 .PCT/ US2005/ 009301 -117

- al'kyl cycl oal kyl; Cl-C6 al kylaryl, aryl,

WEKeYeay & atk eadblin@épealiditlyat OO AN, S, &EI0 @ith a@ﬂ@phh{%i@e or
wherei n_each cycl oal kyl, aryl and heterocyclic is

depkle bards apdiaudiydrqeen fs\/tptcﬁmphet%val@cgrrgqqigmen_ts; f
R R E Oy S S5 g MR 25 OF R P AR LY W ey

padidenythat ritlg £Gs abtpbeyyl; C1- C6 hal oal kyl, -Cl -C6 .

| kyl al c§h8l , - C6 al kyl al cohol, Cl1-C6 hal oal koxy,
I@@QF@I‘@& TUNRIISOPR12, NR11COR12, Co- C3 al ky1NR11R12,
pqg 0FBopp Kyl CORL1, Co-C6 al kyl COORII, Co-C6
al kyl cyano, -0C2-C6al kyl cyano, Cl1-C6 al kyl cycl oal kyl,
R tvéhenn, is 00CKE I0B GQpf B¢@),.dabdydted froMCil g166p abisidtmgyof -OC;-Cs

-0C1-C6 al | t j d - I | R2.i

BGOSR ol P P RSB Sihg ocr
‘ Narks/L \ - 11

GHOAKE COENCy RN RyolohkyD NRTKY LOCHE, doM iR M- CGAlkHEOR ",
-@Ck{salkylalcobely FOC;-Co a5 INIR KBS, NRTRK s abicstleyanar §ONR''R™2,

NSO SR APRR her AR R e O e G 1o
aBICOOR! ' ah@ indicRGlY 6ddh &yt Dalkit, 2B ahd Meterocyclic group is optionally
substituted with 1 to 3 groups independently selected from oxo, hydroxy, halo, C;-Cg
alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C;-Cs alkoxy, C;-Cg haloalkyl, -C;-Cg alkylalcohbl,
OC,-Cs alkylalcohol, C;-Cs haloalkoxy, CONR!'R'?, NR!!SO,R!%, NR1'COR?, C4-Cs
alkyINR''R'?, C,-C; alkylCOR", C,-C; alkylCOOR"!, C¢-Cs alkylcyano, -OC,-
Cealkylcyano, C;-Cs alkylcycloalkyl, phenyl, -OC;-Cs alkylcycloalkyl, -OC;-Cg alkylaryl,
-OC;-Cs alkylheterocyclic, and Cy-Cg alkylaryl; _

R! when n is lor2or3,and K is a bond, is selected from a group consisting of hydroxy,
C1-C5‘alkyl, C,-Cs alkenyl, C;-Cs haloalkyl, C;-Cs alkylheterocyclic, C3-Cs cycloalkyl,



substituted with 1 to 3 groups independently sel ected

from oxo, hydroxy, halo, ClI-C6 alkyl, C2-C6 al kenyl,
wQ20389aokynyl , Cl- C6 al cohol, Cl-C6 al koxy, CeeT@S2005/009301

hal oal kyl, CI-C6 hal oal koxy, CONR11R12, NR11S02R12,

NRI | COR12, Co-C3 al kyl NR11R12,17C1 - C3  al kyl COR11, C0- C6

al kyl COORI I, cyano, and phenyl; R3 is each . :

i ndependently sel ected from hydrogen, T -C6 al kyl.,

cqrag alkﬁzi@am&lk@ms ,an&?ar@ aryR H&Yéwéyclﬂ c 066 Qﬂﬁ@&(ﬁ%ﬂ C1-Cs

eterocyc I C, - Cy cl’oal
aélmWRc& G Mtbareklyeachmclioglkal grsd lapd hetpm@selm i @pbynallyesubstltuted with

e s?li’sr%g‘%gﬂ%“ﬁ%f&akﬁte%ﬁ B@?&fgﬁ?ﬁg&a%ﬁg@# & hydegy, halo,
G, zﬂﬁylat&ce:@mk,enﬁcgl@@h&w?b( bé -Gk kay}ﬁé@gmalo%y@cl-cﬁ

hal oal k oal Ky cl oal

B ladephal i) Ty Mkykaieotsl, Sh itnlrrihoa sy CONR RIS IR T ODARH,

OB PG R Rt iR pies aRel s oo

alkyttyah&-903- AR Fahs dirC@all’?ilcﬁﬂodlMﬂ ﬁiﬂn@P eﬁtl—@% alkylcycloalkyl

forma fused

s_may conbine to
S TS ot s alohep by PR EHEY]er}d,cycl [
leygacﬂ"ntlcﬂ: Eﬁ&gtlg’sel@e& ?rohﬂgg %Fou% c%&%Xt ed ]érzl? Ci-Cs

he group PEonsi ting o

aﬁdykﬂzﬂs alkeryl,a30yCs &Ik yi38, @J @yhaloﬂﬁym@il&edwﬂ; CEE; ﬁﬁtlylaryl aryl,

al oal k

| , , -0OC2- l. K
e fekinardshesoeiy by rclaRis o6 alkylcycloalkyl and
ol B 06y B AR
sebskiguted/ witbdlta Bl gro@-lﬁ?ﬂbpeydﬂndglsklybted Glon{G6xo, hydroxy, halo, C;-Cs

@‘Xt)é @dﬁ y%)c%@ﬂkmﬁplk@ 21?:‘%# A, &@ch%yz@z S, C1-Co
halbkepy C@ER%IHW"‘S’@%R@NW@)%%/C%%gﬁyﬂ[\l&i”Rm el

PCT/ US005/ 009301 - 118" C6 al koxy,’ lal’c
algyIQ@BR 41 GoyCaatkylEOQR - G&yand, ket pheyl; C2- C6 al kenyl aryl

- RO el iR Yo Rrh e T ol By, crc
n@bCalcK 76&%@11@@@&%@@115'@5@8 cycloalk%l or C1-Cs

C6a|ky1N 1COR12," and aryl, wherein eac
al«kyl@ly alkyk or aryl group is optionally substituted

COOH, O QoC1l-4 -

RW?%Q%‘M&%PE%}%%;?)Bﬁi‘lkeoﬁé’%htﬂfaggggf Ryl o s ol kenyl , |

R@%—s@&cte@fkm‘ﬂme,gr@ip %sﬁhhgwhy&égéﬁ%abgéﬂ ﬁlfyﬁl%ﬁ?'Cl-@E‘Qkyl Cp-
Cl-C6 al kyal mne; or R7 and R8 conbine to

Chpikenyefz-Eo Atanyi fror GealloxpcycCs balpalisyl WaiCateyaeglkyhy e

cc 1 tho r

9 6 al’]k'r}\/ otglrkgfj‘t" i ﬁﬁﬂf.&gr&a%jﬁ%gﬂgtﬁf’o%ya& %%'AH(IE] §1 alkylaryl
hcﬂelbatyil tanylexiy \AO(]a Gpabken@l 0n:1m haldaldyl, -RR7RE, ahl’:leomi-@ér&lkylaryl,

nﬁl i%‘g C21§)6alkenl 5C8c:c|oa|ky|, Cl1- C6
‘{@,@r 198511, 2 QF 9{ two adJacent R” groups may combine to form a fused 5

or 6 member optionally substituted carbocychc or heterocyclic ring with ring A;
RS is independently selected from the group consisting of hydrogen, C;-Cs alkyl, C2-C6'

~ alkenyl, hydroxy, C1-Cs alkyl, C,-Cs alkenyl, C;-Cs alkoxy, aryloxy, -OCQ-C5 alkenyl, -
OC;-Cg haloalkyl, C;-Cs alkyINR'R®, C3-C; cycloalkyl, and C;-Cs alkyleycloalkyl;
R’ and R® aré independently selected from the group consisting of hydrogen, Cl‘-Cg |
alkylcycloalkyl, C3-Cg cycloalkyl, Ci-Cs alkylheterocyclic, Ci-Cg haloalkyl, NR!'R2,
hydroxy, oxo, COOH, C(0)OCy-Cy alkyl, C1-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-



het erocyclic, Cl-C6 al kyl heterocyclic, COR7, CO2R7,

CO C3 al kyl CONR7R8, CO C3 al kyl S(O) pNR7R8, or CO C3
walbosloS{sts pR7 wherein R7 is as defined above, aa@/uUs2005/009301

wherein each al kyl, cycloal kyl, aryl, and ‘

heterocyclic is optionally stull§tituted with one to two

groups independently sel ected from hal o, hydroxy, oxo,

COOH, C(O OCl-C4 al kyl, C1- C6 hal oal kyl, Cl1-C6 al kyl, '

QamlmyaCkéfnylkylmh@ Cék@@/aikylpm@b C@Calaldﬁ&'cyyl Cl—CCB&lkenylaryl Cyr-

G %ﬁ?’} iy %za]‘%?%%e%@,ﬁﬁg}ﬂg{eﬂ EL SR REY e, aff1a), C1-Co

Bk N8l Lo MR%IIUONRW B3.Cs C@R@M’c twﬁkue}ym@c@@” and aryl,
al’kyl cycl oa , al kyl - aryl C1-Cb
wekcyn emwcmﬁ% Oamwygl@mp lis optiona@By amsgnvwgwxﬁh helo, Iggiroxy, oxo,

A B T CEL B
S RSO Gl onlo e, SO0, o

ocR’ @pd Eﬂz@mme teforgea aitiegery Fontadningdetespqyelis rmg:mal may have 0,

1BLKY LAk 6608 hetcRlolt R Bh L2TLIR St erSleE ddmay be

consli

, oﬁﬂeﬁﬁlya;lukﬂﬂlyﬂedﬁ)&yﬂh oxGZor CfiC@IaH{yynyl aryl, Cl C6
rgal al kylaryl, Cl1-C6 al kﬁ/l het erocyclic,
Ralig the\arérn Ex e 91kl C2-Colbany L &isryy explaaial I@ll'cé dhylegeloalkyl, aryl,

h‘éﬁé? c?l@fléqq 2 a(%l?ﬁ‘ﬁet@xlo%ﬂhc 7C@(ﬁkk)qoa(ﬁc?/z{lkylé®lw?{er@o-&3

eac et er rou
aﬂgfm(@j,amwsmb@d C alkel$ (cm)pﬂ% wheBeigy Rg fi0as delfmelaa pmmemd wherein

SR e dalL 1L S R erepol s opBosaly YR e Wl Sne to two
dﬁ{ nﬂdeper@%n%ﬁ@ét@@frgﬂ hald] Eﬂzﬁﬂ%g pRos @@ ég?)b(fl-c + alkyl, C;-

al kenyl oxy, oxXy

CGfDaID@Ikarl I ORI 2,-Co @mmyla CalGeyellgmyl, Ci#Getalkoxy, Cy-ﬂao :
oIRSRRlT Pl s SR CREs ARG h e I 1 o o Ce lianylaryl,

(,flf@sl‘ﬁllt: Eet%@?'{ﬂlccmhét cglgzsg BNy 0 ESIT, a%lés}@loaﬁiﬁya-cs alkyl-O-

- al ken kyl,” heterocycl’i c,

Ca\r(éls edislylml 1K édkxl’rNvaférQs ﬂlkm}ﬂwﬁﬁﬁ)afksmano CI'CG

R T GACARR P b 2B B et
ci¢lodik lft&|a@_ﬂ%lﬂo loﬁﬁorﬂill?)&hbﬁtt@t%@@ﬁ&' Halo, hdfbxEloxXed amino, COOH,

aloa and R12 conbine to form a nitrogen

CLONDRI-B Hlkyh ), G- AU, . entl Eaeis Ay 1ot Gr-Co

i a from oxygen, nitrogen
aﬂ{%quqzlf ut glkglgfcgﬁ& 51? 5251 }@g%l tuted with oxo, or .
R isGBlectad krphi the rgr@prrimm@ﬁm:@oﬂ Myﬁﬂlﬁﬁaﬂq@a&yﬁmzfcsseakénylaryl Co- -
enanti oner,. rac di ast er eoner

Gl ol ISR BHABASC e piphelepocyalio mn fpenylheterocyclic,
CRCAENR P10, DL 0.2, 180E81.0, bSO horncc
cydlkglkyl ayh oy heterocXld g6up iskeptiphally subgiitutsd with 1-3 groups
independently selected from the group consisting of hydroxy, oxo, -SC;-C¢ alkyl, C;-Cg
alkyl, C1-C§ alkenyl, C;-Cs alkynyl, C;-C¢ haloalkyl, halogen, C;-Cs alkoxy, arylbxy, Ci-
Cs alkenyloxy, C;-Cs haloalkoxyalkyl, Co-Cs alkyINR''R'?, -OC;-Cs alkylaryl, nitro,
cyano, -OC;-Ce haloalkyl, C;-Ca haloalkylalcohol, and C;-C¢ alkylalcohol,

| Rlvl and R"2 are independently selected from the group consisting of hydrogen, C;-Cs

alkyl, uC1—C5 alkenyl, Cs-Cg cycloalkyl, heterocyclic, aryl, and C;-Cg alkylaryl, wherein



hal oal kyl , -0OC3-C8 cycl oal kyl, -OC1-C6

al kyl cycl oal kyl, -0OC1-C6 al kylaryl, -0 heterocyclic,
wanws/00®be Coal kyl CO2R11, -0C2- C6al kyl al cohol , POTISEDHS/009301

al kyl NR7R8, -0OC2- C6 al kyl cyano -0C1-C6

al kyl het erocyclic, wherein eddB-cycloal kyl, aryl and

heterocyclic group is optionally substltuted wth 1-

to 3 groups independently sel ected from Co-Co6
eaftk wygxmm is ontienedy snbisivsgdowitloll;3 gI@uandm@ylﬂWmted from

G s BN G198, T FOTIRUTE 5€" SRSt o
nétr@enEpniisg Sdterogydic rEx%—vQﬁcl@ Iteg ke 0CB0E8 daaltdahieteroatoms
cycl oal kyl aryl, and heterocyclic wherein each

S%‘ﬁ%t% Ovawxygsmlfm%ﬁn HeépBpioanddh options lﬁﬁvb&ﬁxﬁ@tpql yuth 0Xo0, or CI‘CG

B PH ME REL BHPSSELCB A OB iascomer

oEmi OBreadtkdihBbibiAers alrededfp- C3 al ky1C( O) 001- C3 al kyl .” 4
A compound according to Caim1 wherein R4 is NROR10O
and RO is a heterocyclic group optionally substituted

R T C L L

sﬂ@c;t%frahkg/gnoup:zr)ﬁﬁsltm:gloéﬂgbbﬂ Cg@ﬂtﬁ&éﬂﬁﬁ@ﬁg;%ﬁlk@@& ~-0C-C¢
XY, - , -

h%&ﬁ%ﬁr &'&é{a‘&k’@a cﬁéea%ﬂliyifmcgﬁéi%?/ OCefCsdkylaryl, -O A

h@ki‘dék'@ﬂ@'éﬁd @?1 @Qﬁk Ebé@NRW@ ch%ir AR fﬁjﬂl%@ﬁé aliyu\ﬁﬂRs -0Cp-

npound accor d aim 1 & ATl
Cs @ll@&qy@do fOenCs h&ylhgtemqychc;mshemm regclnéycmaﬂkylu amg], and heterocychc

ra2|ne e isaxazo
el SP%C;MQY SR 13 S an R deeesn st feomnCo-Cs
FCAOR! N, AIEBHAE CME) ARV BO -
%@CT/ R 00S! B BesE ) 2 glor;lg%ndélgc%"o?%?lﬁﬁlc?’am' |
Claim1 wherein the Aring-is thiophene. 8. A conpound

gz C|O édl ngRéFﬁo&% 8@%00\9@}‘{% E? g%q%gl h‘f’ﬁ%ﬁ\nﬂh‘é% \[g 6%?)180'%1 andR'is

selened Brbinnggrofip Bonsidtibl of 8- 03 all&‘dnyﬁ@}l@é-ﬁﬂld?\lﬁyl cg d’% ﬁc%alkyl
NSNNNN RH RSN Ro--CiNR NR~
aryl, and heterocychc wherein each cycloalkyl, aryl, or heterocyc ic is optxonally

substituted with 1 or 2 groups selected from C;-C; alkylalcohol, C;-Cs alkylamme Co-Cs
alkylCOOH, Cy-C; alkleONHz, and Cy-C;3 alkylC(O)OC;-C; alkyl.

4. A compound according to Claim 1 wherein R* is NR°R® and R%is a_
heterocyclic group 6pﬁonally substituted with one to two groups independently Selecfed
from OH, halo, amino, C(O)OC;-C4 alkyl, C;-Cs haloalkyl, C;-Cs alkyl, C,-Cs alkenyl,
C2-Cs alkynyl, C;-Cs alkoxy, C;-Cs alkylalcohol, C;-Cs alkyalmine, C3-Cg cycloalkyl,

~and C;-Cs alkyleycloalkyl, C1-C6 alkylcyano, C1-C6alkylCONR'R®, C1-C6alkylCO,R ",

5. A compound according to Claim 1 wherein the A ring is sélected from the
group consisting of pyridine, pyrézine, thiophene, pyrazole isoxazole, oxazole, and

thiazole.

6. A compound according to Claim 1 wherein the A ring is pyridine.



RRNN gqgd4Nj~R-NR Nr " NNN RRRONSNO R
RRORS R<ORSDRNR-CANRgl~-NO T , RRNR
w2058 R/ N1 N R/ ,NN-N 11 Nzz~jf, R | PCFIS2005/009301

j 1-, 1Y, RRR NRwerein Ris independently H, OH,
NR7RB or C1-C3 al kyl wherein1€0-C3 al kyl group is
optionally substituted with OH hal o, cyano, CONR7RS,
CO2R11, or NR7R8. 9. A conpound according to Claiml
wherein.two R5 groups conbine to forma fused

cycl epent i.ng, Wit h.ricng A 10, A
 oonpauna 2oEaBbp @R RORIENG OIPL MRt O g i dbioghene.
- fromthe group consisting of: WD 2005/097806

PCT/ |JS2005/ 009301 --121 CF3 CN C| F CF3 ' GF3 CF 3 )
CF3 ON - N pemp@dNceerdigee Glaam 1 wkereingragh &3s hydopggen and R* is

NR°R' and R’ is selected from the group consisting of’

R N N ‘ .
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wherein R is independently H, OH, NR'R® or C;-C; élkyl wherein C;-Cs alkyl group is
optionally substituted with OH, halo, cyano, CONR7R8, COZR“, or NR'RS,

9. A compound according to Claim 1 wherein two R’ groups combine to

form a fused cyclopentane or cyclohexane ring with ring A.

10. A compound according to Claim 1 wherein R* is selected from the group

consisting of:



CF3\ I \'I / NNCF3 C CH3 N~"N ~i NNN NN N R7
NR7F NR7 RNN Br FN F3/ 1Br \ F/ I \ NCF3 CF3
wORdd/09106 N N 7 ~R~ ~"NONR N. "N. , NNR7 OR OrCFRS63/009301
CF3 CF3 NCF3 NCF3 7 7 NNNNO wherein R7 is OH,
d-CG alkyl, -OCl-C3 al kyl, grniCl-C3 haloal kyl. 11. A
conpound sel ected fromthe group consisting of. 4
4-[ Acetyl -(3,5-bis-trifluoronethyl-benzyl)-am no].-2-et
hyl - 7- metdwryl - 3, 4- di hydeg- 2H cl

[1, 8] nap hyrldlne 1-carboxylic acid |Sopropyl ester,
Cis-4-]8 (35b||fluoromethy anzyl) - amno]
2- et hy [:E?;)xy- —Axdikydro- '
2HHN, ]naph %\e |- cdtfboxyl penaci d |58 ropyl '
ester,\
(:?F]S bi s- terI Horpmet hyl - belm ylr\) QZH-tetraz
0] - 2-

-yl) i n et hyl 'N6" Bt hoxy- 3, 4- "N~ N, /r‘q A
di hydro- 2H [ 1, 5] napht hyri di ne- | - carboxyl i ¢ aci d N

I sopro ester, CH, |
G s-4-LX3,5-bis-trifl or onet hyI benzyl (2 nmet hyl - tCH
etraz -yl)-am no]t hyl - ‘ ‘
met 6Fdl hydre-=
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~N—

t hyl-N6N7- di hydr o- 5NFt hieno [3,2- “wNR
b] pyri di ne- 4-carboxylic acid isopropyl ester,
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wherem R is OH, C;-Cj alkyl, -OC1 Cs alkyl, or C1-Cs haloalkyl

11. A compound selected from the group consisting of:
4-[Acety1—(3 5-bis-triﬂuoromethyl-behzyl)-amjno]-2—ethyl-7-methyl-3,4-dihydro-2H- ‘
[1,8]naphthyridine-1-carboxylic acid isopropyl ester, ' ‘
Cis-4-[acetyl-(3,5-bis-~ trlﬂuoromethyl-benzyl) -amino]-2-ethyl-6- methoxy-3 4- dlhydro-
2H—[1 5]naphthyr1d1ne-1 carboxyhc acid isopropyl ester ,
Cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2 H-tetrazol-5-yl)-amino]-2- ethyl 6—methoxy-3 4— ‘
dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,
Cis-4-[(3,5-bis-trifluoromethyl-benzyl)-(2-methyl-2 H-tetrazol-5-yl)-amino]-2-ethyl-6-
~ methoxy-3,4-dihydro-2H-[1,5]naphthyridine-1-carboxylic acid isopropyl ester,



(+/-)-cis-4-[Acetyl -(3,5-bis-trifluoronethyl-benzyl)-a
m no] - 2-ethyl -6-trifluoromethyl- 3,4-di hydro-2H|

wa 28(sraptos hyr i di ne-1 - carboxylic acid isopropyl PESUSLA05/009301
(+/-)-cis-4- [Acetyl-(3,5-bis-triflu
or onet hyl - benzyl) am noj - 2- etipypl - 6- br ono- 3, 4- d| hydr o-
2H[ 1, 5] napht hyri di ne- 1- carboxylic acid i sopropyl
ester, (+/-)-cis-4- [Acetyl-(3,5-bis-triflu
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thleFtetrazoI
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uor onet hyl - benzyl)
esigf.-no] - 2- et hyI 6- met hyl - 3, 4- di hydr o- 2H |
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e§if1-no] - 2- et hyl - 6- met hyl - 3, 4 di hydro- 2H[ 1, 5] napht hyri d
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am no] -2-ethyl -6-trifluoromethyl -3, 4-di hydro-2H,[.1,5
S$apht hyri di ne- 1- carboxylic acid isopropyl ester,
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a)n-nmfl-Z ethyhg-ofifldorgingthyl-3, 4 -dihydro- 2H -[1 5]naphthyr1d1ne—1-carboxyhc acid
H%-Z et hyl -6-trifluoronethyl -3, 4-di hydro-2H |

IWPS‘T BHethyri di ne-1-carboxylic acid isopropyl ester
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enanti onmer ‘or di astereomer. or m xture” thereof
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adm nistering a conmpound of fornula I, a

lﬁﬁgﬁﬁg &t i cal Iy acceptable salt, solvate, enantioner,

~ of aC ph@hRceicAlly QEapidle QAlt,Ndolvdié eniticHheRSéreiaaBRO fck Qr mixture

a patient in need thereof. 13. A nethod of treating or

thereefent i ng dysl i pi demi a conprising adnministering a

conpound of formula |, a pharnmaceutically acceptable

salt, solvate, enantioner racemat e di astereoner,

m xt upe ofA gleaidtef epibiting (dRTR adtivi @ompﬂalhgaﬂﬁnmﬂeﬁ@gd

t hereof . WO 2005/ 097806 PCT/ US2005/ 009301
compound of formula I, a pharmaceutically acceptable salt, solvate, enantiomer,

racemate, diastereomer or mixture of diastereomers to a patient in need thereof.

13. A method of treating or preventing dyslipidemia comprising administering
a compound of formula 1, a pharniaceutically acceptable salt, solvate, enantiomer,

racemate diastereomer, mixture of diastereomers thereof, to a patient in need thereof.
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artheroscl erosis conprising admnistering a conpound
wohodsmoraeba |, a pharmaceutical ly acceptabl e saCT/US2005/009301

sol vat e, enantloner racemat e, di astereoner, or

m xture of diastereomers theregf to -a patlent in

need thereof. 15. A nethod according to Claim 12, :

wherein the regul ation of CETP activity .results in a

decrgase iAnleBloddTateast to

Caim12, wherein the rg;g r§¥%%gg§¥tﬁ%g1&%&§c??\8/@?hggg

adminipterng a camperideefFermua 51 pleinohessitioaltyl accmab]A sm\e,tsbhxate

HDL- ch
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ndestertbf.a con‘pound of formula I, a pharmaceutically -
accept abl e sal t sol vat e, enanti oner, racenate,
di ast er eoner, m xture of di astereoners thereof to

a payisent A fo ﬁdac{*(ﬂﬁfn cE{) Cl?18191| g&{ﬂ%@e@ﬁ%@&é@l%@ ct)tn CETP activity

and/ or preven

résutyhid ze&adraseinpbasmnlelsfélmlchol esterol in a mamal
conprising adm nistering an effective dose of a
conpound .of fornula I, pharmaceutically acceptable

sal t jgsol }Aalglgthod %@@J}an nglalﬁlafze WAL &in ﬁ{j c?]%uz%tleoo 'St CETP activity

'mxture o astereome to a patien

rashls aodf incrk@se mlpmh-lclmleﬁatd]cal corrp05| t| on conprising a
conpound according to Claim 1 and a carrier, diluent
and/ or excipient. 20. Use of a conmpound of formila |

for the manubaeher ﬁlcﬁéas g?f ik hﬁ%ﬂtchgﬂzﬁterc}l L& ?trﬁ%{x]l%nal comprising

and/ or preventing athero rosis in a
admompstérsngaythadhpeuticetly effactiverdose bf aecdsmpcmnd(lﬂ“ domhulal, a
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18. . A method of treaﬁng and/or preventing the pathological sequelae due to
high levels of plasma LDL-chqlesterol in a mammal comprising administering an
effective dose of a compound of formula I, pharmaceutically acceptable sait, solvate,
enaﬁtiomer, racemate, diastereomer, or mixture of diastereomers to a patieni in need

thereof.

19. A pharmaceutical composition comprising a cofnpound according to Claim

1 and a carrier, diluent and/or excipient.

~ 20.  Use of a compound of formula I for the manufacture of a medicament for
treating and/or preventing atherosclerosis in a mammal comprising administering an l
effective dose of a compound of formula I, a pharmaceutically acceptablé salt, solvate,
enantiomer, racemate, diastereomer, or mixture of diastereomers thereof tb a patient in

need thereof.



