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DERI VATI VES AS CETP | NHI Bl TORS FOR THE TREATMENT OF

ATHEROSCLERGOSI S AND OBESI TY BACKGROUND OF | NVENTI ON

This invention relates to quinoline and qui noxal i ne

conmpounds, 5 pharmaceuti cal cgapositions contai ni ng

such inhibitors and the use of such inhibitors

£ 'iz?ﬁ B'?S”z%ﬁ;\g& g5y ﬂ;% 8'_ ﬁ@ AND 1,2,3,4-
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|poprote|n Iesterol and triglycerides and

accordingly to treBACRGRGﬁMOWhNVENT&DM affected by
| ow | evel s of, HDL chol est roI nd/ or I evel s of

LDL- cﬂ'@I'SéEYG‘éF'B'F rel%ie%ﬁ?oq“t' 9‘:"6‘8@"“‘% p% S

%Bﬁﬁ&%&h@l @§rh§osr’t|?ﬂs @aﬁtdmmg %&&Uinﬁiblt&b%ﬁa%uéelbf%aéﬁ iAhiBitors
hose which have CETP in their rel asma) ,
ttp,g\eM%;p,q rt@mlpgﬁ@a lipid levels, |nclud|ng high density lipoprotei

(HDL)-cholesterol and to lower certain other plasma lipid levels, such as low density

lipoprotein (LDL)-cholesterol and triglycerides and accordingly to treat diseases which
are affected by low levels of HDL cholesterol and/or high levels of LDL-cholesterol
and triglycerides, such as atherosclerosis and cardiovascular diseases in certain
mammals (i.e., those which have CETP in their plasma), including humans.

Atherosclerosis and its associated coronary artery disease (CAD) is the
leading cause of mortality in the industrialized world. Despite attempts to modify
secondary risk factors (smoking, obesity, lack of exercise) and treatment of
dyslipidemia with dietary modification and drug therapy, coronary heart disease
(CHD) remains the most common cause of death in the U.S., where cardiovascular
disease accounts for 44% of all deaths, with 53% of these associated with
atherosclerotic coronary heart disease.

Risk for development of this condition has been shown to be strongly
correlated with certain plasma lipid levels. While elevated LDL-C may be the most
recognized form of dyslipidemia, it is by no means the only significant lipid associated
contributor to CHD. Low HDL-C is also a known risk factor for CHD (Gordon, D.J., et
al.,: “High-density Lipoprotein Cholesterol and Cardiovascular Disease”, Circulation,
(1989), 79: 8-15).

High LDL-cholesterol and triglyceride levels are positively correlated, while
high levels of HDL-cholesterol are negatively correlated with the risk for developing
cardiovascular diseases. Thus, dyslipidemia is not a unitary risk profile for CHD but
may be comprised of one or more lipid aberrations.

Among the many factors controlling plasma levels of these disease
dependent principles, cholesteryl ester transfer protein (CETP) activity affects all
three. The role of this 70,000 dalton plasma glycoprotein found in a number of animal
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AmpRiRk! Fpeliys S he!HE oatBll&ase inhibitors raise HDL-C, but in
some patients, the result is an increase of modest porportions (~10-12%). As a
result, there is an unmet medical need for an approved therapeutic agent that
elevates plasma HDL levels, thereby reversing or slowing the progression of
atherosclerosis.

Thus, although there are a variety of anti-atherosclerosis therapies, there is a

continuing need and a continuing search in this field of art for alternative therapies.

SUMMARY OF THE INVENTION

This invention is directed fo compounds according to Formula |

R* R®
R® )
C3
RS N)\RZ
R’ R
Formula |
Wherein
C3is carbon;

J is nitrogen or carbon, wherein if J is carbon, then the bond between C3 and
J is a single or double bond and if J is nitrogen, then the bond between C3 and J is a
single bond;

R'is Y, W-X or W-’Y1; wherein W is a carbonyl, thiocarbonyl, sulfinyl or
sulfonyl; X is -O-Y, -S-Y, -N(H)-Y or -N-(Y); Y for each occurrence is independently
Z or a fully saturated, partially unsaturated or fully unsaturated one to ten membered
straight or branched carbon chain wherein each carbon, other than the connecting

carbon, may optionally be replaced with one or two heteroatoms selected
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Zeend vl fpr escraoctouvremeng ingepeqdieniiyhé bes fully satueater, aartially

uﬂ%tﬁé?e% SritullyRdn %It@o%r%r f]Blten R mbl%d%ftrfaﬁﬁ{ orYPanched carbon
poprot el n & 15 believed to be erogeni c,
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‘f@ﬂac'&eidt\/\lﬂfh%ead? t\k/@ ﬁétgf%ﬁfo‘f{nsr éé&t&%déﬂ’e‘@dently from oxygen, sulfur
and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently
with halo, said carbon is optionally mono-substituted with hydroxy, said carbon is
optionally mono-substituted with oxo, said sulfur is optionally mono- or di-substituted
with oxo, said nitrogen is optionally mono-, or di-substituted with oxo, and said
carbon chain is optionally mono-substituted with Z; wherein Z is a partially saturated,
fully saturated or fully unsaturated three to eight memberead ring optionally having
one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or
a bicyclic ring consisting of two fused partially saturated, fully saturated or fully
unsaturated three to six membered rings, taken independently, optionally having one
to four heteroatoms selected independently from nitrogen, sulfur and oxygen; and
said Z substituent is optionally mono-, di- or tri-substituted independently with halo,
(Co-Ce)alkenyl, (C41-Cg) alkyl, hydroxy, (C4-Cg)alkoxy, (C4-Cylalkylthio, amino, nitro,
cyano, oxo, carboxy, (Ci-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C;-Cg)alkylamino
wherein said (C4-Cs)alkyl substituent is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C-Cg)alkoxy, (C4-C,)alkylthio, amino, nitro, cyano,
oxo, carboxy, (C4-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C;-Cs)alkylamino, said
(C+-Ce)alkyl or (C4-Cg)alkoxy substituent is also optionally substituted with from one
to nine fluorines;

R? is a partially saturated, fully saturated or fully unsaturated one to six
membered straight or branched carbon chain wherein each carbon, other than the
connecting carbon, may optionally be replaced with one or two heteroatoms selected
independently from oxygen and sulfur, and said carbon is optionally mono-, di- or tri-
substituted independently with halo, said carbon chain is optionally mono-substituted
with oxo, said carbon is optionally mono-substituted with hydroxy, said sulfur is
optionally mono- or di-substituted with oxo,; or said R? is a partially saturated, fully
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Ce)alkyloxycarbonyl, mono- N or di- N N (C1 Cg)alkylamlno wherein said (C4-Cg)alkyl
substituent is optionally mono-, di- or tri-substituted independently with halo, hydroxy,
(C4-Ce)alkoxy, (C4-C)alkylthio, oxo or (C;-Cg)alkyloxycarbonyl;

R®is a fully saturated, partially unsaturated or fully unsaturated one to six
membered straight or branched carbon chain containing C4a, wherein C4a is a
carbon atom that connects to J, wherein each carbon in the carbon chain may
optionally be replaced with one heteroatom selected from oxygen, sulfur and
nitrogen, and said carbon is optionally mono-, di- or tri-substituted with halo, said
carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-
substituted with oxo or nitrogen, said sulfur is optionally mono- or di-substituted with
oxo, said nitrogen is optionally mono- or di-substituted with hydrogen or oxo, and
said carbon chain is mono, di-, or tri-substituted with V at C4a or the R® carbon
adjacent to C4a; provided that in R® , when J is carbon, it is other than C4a that is
optionally replaced with one heteroatom; and provided that in R®, when J is nitrogen,
it is other than C4a that is optionally replaced with a heteroatom and it is other than
C4a that is optionally mono-substituted with hydroxy or nitrogen; wherein Vis a
partially saturated, fully saturated or fully unsaturated three to eight membered ring
optionally having one to four heteroatoms selected independently from oxygen,
sulfur and nitrogen such that V is not imidazolyl or a fully saturated heterocyclic
nitrogen-containing ring wherein nitrogen of the ring is connected to the R® group; a
bicyclic ring consisting of two fused partially saturated, fully saturated or fully
unsaturated three to six membered rings, taken independently, optionally having one
to four heteroatoms selected independently from nitrogen, sulfur and oxygen; or a
tricyclic ring consisting of three fused partially saturated, fully saturated or fully
unsaturated three to six membered rings, taken independently, optionally having one
to four heteroatoms selected independently from nitrogen, sulfur and oxygen; and
said V substituent is optionally mono-, di-, tri-, tetra- or penta-substitutéd
independently with V', (C4-Ce)alkyl-V', C(O)-V', O-(Co-Cs)alkyl-V', (Cs-Cg)alkyl-O-V',
C(O)-mono-N- or di-N,N-(C-Cs)alkyl-V', halo, (C;-Cs)alkyl, (Co-Cs)alkenyl, hydroxy,
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if J is nitrogen, then the bond between C3 and J is a

25 single bond; R is Y, WX or WY ; wherein Wis a

carbonyl, thiocarbonyl, sulfinyl or sulfonyl; Xis

-0Y, -SY, -N(H-Y or -N(Y)2; Y for each occurrence
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Zﬁo@b)géﬁslgmnqp@m%em&@wgyl or (Cx-Cs)alkenyl substltuent is
5 optionally mono-, di- or tri-substituted independently with hydroxy, (C+-Ce)alkoxy, (C+-

Cs)alkylthio, amino, nitro, cyano, oxo, carboxy, (C4-Ce)alkyloxycarbonyl, mono-N- or
di-N,N-(C;-Cs)alkylamino, wherein each (C-Cg)alkyl, (C4-Cs)alkoxy, (C4-Cy)alkylthio,
(C4-Cy)alkylsulfonyl or (C.-Cg)alkenyl substituents are also optionally substituted with
from one to nine fluorines; wherein V'is a partially saturated, fully saturated or fully

10  unsaturated three to six membered ring optionally having one to two heteroatoms
selected independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting
of two fused partially saturated, fully saturated or fully unsaturated three to six
membered rings, taken independently, optionally having one to four heteroatoms
selected independently from nitrogen, sulfur and oxygen; and said V' substituent is

15 optionally mono-, di-, tri-, tetra- or penta-substituted independently with halo, (C4-
Ce)alkyl, (C4-Ce)alkoxy, hydroxy, oxo, amino, nitro, cyano, (C4-Cs)alkyloxycarbonyl,
mono-N- or di-N,N-(C4-Cs)alkylamino wherein said (C,-Cg)alkyl substituent is
optionally mono-substituted with oxo, said (C4-Cs)alkyl or (C4-Cs)alkoxy substituent is
also optionally substituted with from one to nine fluorines; and

20 each of R*, R, R® and R are independently hydrogen, a bond, nitro or halo
wherein said bond is substituted with T or a partially saturated, fully saturated or fully
unsaturated (C4-Cy2) straight or branched carbon chain wherein each carbon may
optionally be replaced with one or two heteroatoms per carbon chain wherein the
heteroatoms are selected independently from oxygen, sulfur and nitrogen, wherein

25  said carbon is optionally mono-, di- or tri-substituted independently with halo, said
carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-
substituted with oxo or nitrogen, said sulfur is optionally mono- or di-substituted with
0xo, said nitrogen is optionally mono- or di-substituted with hydrogen or oxo, and
said carbon chain is optionally mono-substituted with T; wherein T is a partially

30 saturated, fully saturated or fully unsaturated three to twelve membered ring
optionally having one to four heteroatoms selected independently from oxygen,
sulfur and nitrogen, or a bicyclic ring consisting of two fused partially saturated, fully
saturated or fully unsaturated three to six membered rings, taken independently,

optionally having one to four heteroatoms selected independently from nitrogen,
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is optionally nmono- substitutgd with hydroxy, said

carbon is optionally nono-substituted wth oxo, said
sulfur is optionally nono- or di-substituted with oxo,
said nitrogen is optionally nono-, 5 or di-substituted
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nmono- substituted w t for each occurrence
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t e _
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c'iaNkN: -@ddiefarninawheredn saithtfecta)ally! sehstiient iggptionally mono-,

92 10 o AR ot CLci P Cloe
ramlmmgér@ @momoucafaammr@s)ai iotoxyeribeyyl rroee-N- efi di-NgK-(Cq-
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bstTt r oxy,
@aem)wnéﬁuormgs,u onal I y nono-substitut ed with oxo, said

oo "B BELRE  RP i € Bl 651k dh hoter nc
dian st lgagt eng wgthafos(a paaﬁﬂy %urated or fuIIy unsaturated four to eight
membered ring optionally having one to three heteroatoms independently selected
from nitrogen, sulfur and oxygen; wherein each ring formed by R* and R®, or R® and
R®, and/or R%and R’ is optionally mono-, di- or tri-substituted independently with
halo, (C4-Ce)alkyl, (C;-Cy)alkylsulfonyl, (C.-Ce)alkenyl, hydroxy, (C4+-Cg)alkoxy, (Cs-
C,)alkylthio, amino, nitro, cyano, oxo, carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or
di-N,N-(C4-Cs)alkylamino wherein said (C4-Cg)alkyl substituent is optionally mono-,
di- or tri-substituted independently with hydroxy, (C-Ce)alkoxy, (C4-C,)alkylthio,
amino, nitro, cyano, oxo, carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or di-N,N~(C4-
Cs)alkylamino, said (C4-Cs)alkyl substituent also optionally has from one to nine
fluorines;

or a pharmaceutically acceptable salt or prodrug thereof;

with the following provisos:
a) when there is a single bond between C3 and J, and R® is a fully saturated one to
six membered straight or branched carbon chain substituted on C4a with V then R
is other than C(O)-(C4-C,)alkyl optionally mono-, di- or tri-substituted with halo and
R' is other than C(O)-monocyclicaromatic ring; or
b) when there is a single bond between C3 and J, and R®is —C(0)-0-V, and R?is
phenyl then R' is other than (C,-C,)alkyl; and
c) when there is a double bond between C3 and J, and R? is methyl then R® is other
than -CH,-O-V, —CH.-V or —CH,-CH.-V.

Furthermore, the present invention is directed to compounds according to
Formula Il
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carbon chain is optionally nono-substituted wth Z;
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optionally having one to four_heteroatons sel ected

i ndependently from oxygen, sulfur and nitrogen, or a

bicyclic ring consisting of two fused partially

saturated, fully saturated or fully wunsaturated three

to six nenbered rings, takem ipdependently, optionally

having one to four hetero.to 5. sel ected i ndependent |y

fron1nitrogen sul f uR®and & e, and 20 said Z
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tri-substituted i ndependé Wi hal o,

(C2-06) al kenyl, (C1 R%) a yINhydRzoxy,

(C1- C6) al koxy, (C1- C4)a|kymth|§1 am no, nitro, cyano,

oxo, carboxy, (Cl-C6)alkyloxycarbonyl, mono-N or

di - N, N- (C1- C6) al kyl am no Foinaiailn sai d (C1- C6) al ky
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tri-s uted i ndependently Mﬁth hal o, hydr oxy,

(Cl- OR'dd Wexy, (C C4) al kyl thi o, ami no, nitro, cyano,

25 ox%V C?g (C, -Co) al kyl oxycar bonyl, nono-N- or
alkylan1no said (Cl-C6)alkyl or

(Cl Cﬁ%akﬁ@ﬂy substituent is also optionally

subst i\} flc% ggch‘@c%&rérfcg ol ﬂggpentdgntﬂ/i (E:?—Cff;)laWIf LQ@ ?@1-Ce)alkyl
optionally having one to nine fluorines or said (C4-Cs)alkyl optionally mono-
substituted with Z;

wherein Z is a partially saturated, fully saturated or fully unsaturated three to

six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said Z substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-Cy)alkyl, (C4-Cyalkoxy, (C4-Cs)alkylthio, nitro, cyano,
oxo, or (C4-C,)alkyloxycarbonyl, said (C4-Cy)alkyl optionally substituted with from one
to nine fluorines;

R?is a partially saturated, fully saturated or fully unsaturated (C,-C,) straight
or branched carbon chain wherein each carbon, other than the connecting carbon,
may optionally be replaced with one heteroatom selected independently from oxygen
and sulfur wherein said carbon is optionally mono-, di- or tri-substituted
independently with halo, said carbon chain is optionally mono-substituted with oxo,
said carbon is optionally mon-substituted with hydroxy, said sulfur is optionally mono-
or di-substituted with oxo,; or said R? is a partially saturated, fully saturated or fully
unsaturated three to five membered ring optionally having one heteroatom selected
independently from oxygen and sulfur;

wherein said R? ring is optionally mono-, di- or tri-substituted independently
with halo or (C;-Cg)alkoxy;

wherein R® is -CH,NR?R® or -C(O)NR®R?;

wherein R®and R are independently hydrogen or a (C;-C.) straight carbon

chain wherein at least one of R® and R® are not hydrogen and wherein said carbon is
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R2 is a partially saturated, fully saturated or fully
unsaturated one to six nenbered straight or branched
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connecting carbon, may optionglly be replaced with one
or two heteroatons sel ected i ndependently from oxygen
and sul fur, and said carbon is optionally nono-, di-
or tri- substituted independently with halo, said
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0X0, car
mdependently, optlonally having one to four heteroatoms selected independently

from nitrogen, sulfur and oxygen;

wherein said \® substituent is optionally mono-, di-, tri-, tetra- or penta-
substituted independently with V*, (C;-Co)alkyl-V*, C(0)-V*, O-(Co-Cs)alkyl-V*, (C:-
Co)alkyl-O-V*, halo, (C;-Ce)alkyl, (C-Cs)alkoxy, hydroxy, oxo, amino, nitro, cyano,
(C4-Cy)alkylthio, (C4-Cy)alkylsulfinyl, (C1-Cs)alkylsulfonyl, mono-N- or di-N,N-(C-
Cs)alkylsulfonyl, (C4-Ce)alkyloxycarbonyl, mono-N- or di-N,N-(C,-Ce)alkylamino,
wherein said (C4-Ce)alkyl substituent is optionally mono-substituted with oxo, wherein
said (C4-Cs)alkyl substituent is optionally mono-substituted with hydroxy, said (Cs-
Cs)alkyl or (C4-Cs)alkoxy substituents are also optionally substituted with from one to
nine fluorines;

wherein Vis a partially saturated, fully saturated or fully unsaturated three to
six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two fused partially
saturated, fully saturated or fully unsaturated three to six membered rings, taken
independently, optionally having one to four heteroatoms selected independently
from nitrogen, sulfur and oxygen;

wherein said V* substituent is optionally mono-, di-, tri-, or tetra-substituted
independently with halo, (C4-Cs)alkyl, (C4-Cg)alkoxy, hydroxy, oxo, amino, nitro,
cyano, (C4-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Cs)alkylamino wherein said
(C4-Ce)alkyl substituent is optionally mono-substituted with oxo, said (C4-Ce)alkyl or
(C4-Cs)alkoxy substituent is also optionally substituted with from one to nine
fluorines;

or wherein R®and R® are taken together to form a partially saturated, fully

saturated or fully unsaturated three to eight membered ring optionally having one to



C6) al kyl oxycar bonyl, nono-N- or

di -N, N (Cl1l-C6) al kyl am no wherein said (C, -C6)al kyl
wG@aipgsoent is optionally nono-, di- or PCT/IB2004/000836

tri-substituted independentlygwith hal o, hydroxy,

(C, -Co6)al koxy, (C -C4)alkylthio, oxo or

(C, -C6)al kyl oxycarbonyl; R3 is a fully saturated,

partially unsaturated or fully unsaturated one to six

5 PRI, SOk VRGBS r
diswelisaing coesigingwh byaeiugedpartialty sebaied.rulyrraturated ohflnai n
i Ly . i :
TRyl G S, SRl S ey
calfls@ndiogygept i onal | y nono-, di- or tri-substituted

W th I il. carbon is optionally nono-substituted
S with R(‘fﬁh&,@@degai d carbon is optionally nono 15

subst iR @nd® wre ercpindependsntly bydngers ARk, SulGrGi)alkoxy or (C:-

| . - | . i
SIS CTEN e S0 A e oy ne o
mjrebrfogemesoor seiddC/-Grnalkoxadrd Ce-dlsJabkyl stialitnent optienaty meno-,

= jtuted with V at C4a or the R3 carbon
%QF%@%%?WR%%M& provided that in R3 , when J is

10 car bomwnherdin T és @pérdallytsatimated duliynsaturaied op fitlly onsdtunated five to
\rﬁ%grh&gmggrg&v'ﬁw P@(g)znﬁmfﬁa%n%a&n%% tv@@ﬁetglrog%in%eéi’eléé@f inéjébéﬁgently
from oxygen, sulfur and nitrogen;
wherein said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-Cg)alkyl, hydroxy, (C4-Cs)alkoxy, (C4-Cs)alkylthio, amino,
15 oxo, carboxy, (C4-Ce)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Cg)alkylamino wherein
said (C4-Ce)alkyl substituent optionally has from one to nine fluorines;
R’ is hydrogen;
or a pharmaceutically acceptable salt or prodrug thereof.

In addition, the present invention provides compounds of Formula lll

= U
R® N~ “R?

O//J\OR“)

20
Formula il
wherein
C3 is carbon;
J is carbon, wherein the bond between C3 and J is a single or double bond,;
25 n is zero if the bond between C3 and J is a double bond or one if the bond

between C3 and J is a single bond;
R?is (C4-Cy)alkyl, cyclopropyl or cyclobutyl;
R®is CF3;
R’ is hydrogen;
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W pioiossabl y nono- substituted with hydroxy or

20 it is other than C4a that is optionally repl aced
with a heteroatomand it is other than C4a that is
NPCT/TRPOOH/000836
wherein Vis a partially satypated, fully saturated
or fully unsaturated three to eight nenbered ring

optionally having one to four heteroatons sel ected

i ndependently from oxygen, sulfur and nitrogen such

that \R% & DRy ééibrg%c(by b;)%ra%ht Y br¥ndRb ld:raﬁHoﬁ Ehain;

heterocyclic 25 nitrogen-containing ring wherein

nitr od%n'SdTalq, Iﬁlédrp}%g Q)ehriedled). +6(QREOKD(Grepkya—
id) [ f iall

g%'si;i@@ %\l yr@aﬁﬂ?gg %4 ml)f((?&'e(b Eﬂe}ﬁ) rat)éd t hree

to si R n@rhyérqg@npr heje., whea%eﬁ nﬁ@@H@h@wh@m ER iDp2iPonal | y

navi g 0RO ank 'Y SRR LSLAM ricthget R, | ndependent |y

from nitrogen, gen; a ‘tricyclic ring
c%ﬁsqf@rmﬂ@ewﬁalméptﬁl@lg et paprloriwg tye@af urated, fully

sat ur gf, %gw%n fid ;%r)é m\’@@%‘i@{}é\h@é@ thith6 s ﬁoPtrec‘e?tfﬁg havi ng

menbered rings, dently, optiona
cﬁﬂ@erosdﬁrbﬁﬂrcomeerOdiSe@el exroraty heatbgieersencargnary wascular

f . . . sai i 4 t
A e e M
ﬁynoaipmjbemrbﬁneﬁda, hypelepestieraleimje, Wypertriglyceridemia, familial-

?@J{é@%l%téiﬁleﬁ@v E@@a’r&(al'infg%c(i&?fn@%QEMI b)y administering to a :

mammal in need of such treatment an atherosclerosis, coronary artery disease,
coronary heart disease, coronary vascular disease, peripheral vascular disease,
dyslipidemia, hyperbetalipoproteinemia, hypoalphalipoproteinemia,
hypercholesterolemia, hypertriglyceridemia, familial-hypercholesterolemia or
rmyocardial infarction treating amount of a compound of the present invention, or a
pharmaceutically acceptable form of said compound.

In addition, the present invention provides pharmaceutical compositions
which comprise a therapeutically effective amount of a compound of the present
invention, or a pharmaceutically acceptable form of said compound and a
pharmaceutically acceptable vehicle, diluent or carrier.

In addition, the present invention provides pharmaceutical compositions for
the treatment of atherosclerosis, coronary artery disease, coronary heart disease,
coronary vascular disease, peripheral vascular disease, dyslipidemia,
hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia,
hypertriglyceridemia, familial-hypercholesterolemia or myocardial infarction in a
mammal which comprise a therapeutically effective amount of a compound of the
present invention, or a pharmaceutically acceptable form of said compound and a
pharmaceutically acceptable vehicle, diluent or carrier.

Moreover, the present invention provides pharmaceutical combination
compositions comprising: a therapeutically effective amount of a composition
comprising

a first compound, said first compound being a compound of the present

invention, or a pharmaceutically acceptable form of said compound;



10

15

20

25

30

C(O-mono-N- or di-N N (Cl-C6)al kyl-V, halo,
(C-¢C6)al kyl, (C2-Co6)al kenyl, hydroxy, WO 2004/ 085401

WESTAHBA004/ 000836 -5 (Cl- C6) al koxy, (Cl- C4) ab&I/IE20040000836

(C1-C4)al kyl sul finyl, (Cl-CA) g kylsulfonyl, nmono-N- or
di - N, N- (C1- C6) al kyl sul fonyl, am no, nitro, cyano, o0xo,
car boxanoyl, nono-N- or di- N, N-(Cl-C6)

al kyl car boxanoyl, carboxy, (Cl-C6)alkyl oxycarbonyl,

mono- I&seeéndiéon%dt'rnd(gh é&bﬁa KBSl Dbeint 4] BiG @@c\ fhductase

C2- Co) al kenyl" substituent is

S Gh AN TTon0 5 saarafon phbrin: o R matdstor sl andenknigie
WiHittoP ehelekterd] gﬂas&@icﬁl IKHBIYOI’ 4 G?des%b@yhﬂe&@ 'w@wbﬂ@Fnar’ffBrate

nitro, cyano, ox0, carboxy, (CIl-Cs)alkyl oxycarbonyl
iREL Rlowgpleags niRCiNGg @nwt@n loy niain ged [avasipln, endepxchange

&]in %)aﬁ‘ilt J§>¥+ant (eﬁ;lAéﬁ'}‘ ﬁ1|h|b§?5ryor a(lﬁé a%)sﬁbbé@tltam Dreferably an

I'kyl sul kenyl substituent

MG‘cﬁofd edmtasmahlbws@ BEARtraedutaten loMastating simastativ ni ne
frRERE Iu Pf&n)%ta'tlﬁ a8, 'r@édvﬁs’éﬁﬁ & ﬁlta@gstatfn‘)“eln)ﬁ

aturate unsat urat'ed three
rrenberaeqharma@u@ml V@fmdm dilugri\or ggriene This mmomqrermeﬁb@ Hged

%@kr;@%ﬁﬁéjafomﬁgg&iﬁ& %é/asfeg N ogﬂ?cﬂero%léﬁoﬁn@ and

%\?sno the present mvent:ocr:\ prrcl)vrlldes a kﬂﬁ‘l)rs achlevmg a therapeutic effect in
a mammal comprising packaged in association a first therapeutic agent comprising a
therapeutically effective amount of a compound of claim 1, 8, 12, or 13, a prodrug
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug
and a pharmaceutically acceptable carrier, a second therapeutic agent comprising a
therapeutically effective amount of an HMG CoA reductase inhibitor, a PPAR
modulator, a cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a
fibrate, niacin, slow-release niacin, a combination of niacin and lovastatin, an ion-
exchange resin, an antioxidant, an ACAT inhibitor or a bile acid sequestrant and a
pharmaceutically acceptable carrier and directions for administration of said first and
second agents fo achieve the therapeutic effect.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not

restrictive of the invention, as claimed.

DETAILED DESCRIPTION OF THE INVENTION
The present invention may be understood more readily by reference to the

following detailed description of exemplary embodiments of the invention and the
examples included therein.

Before the present compounds, compositions and methods are disclosed and
described, it is to be understood that this invention is not limited to specific synthetic
methods of making that may of course vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular embodiments only

and is not intended to be limiting.
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of two fused partially saturated, fully saturated or
fully unsaturated three to six nenbered rings, taken

w0 pabefpogsadent | y, optionally having one to four PCT/IB2004/000836

het eroatons sel ected independently from nitrogen,
sul fur and oxygen; and said V1 substituent is 15
optionally nono-, di-, tri-, tetra- or

pent a- substituted i ndependently with hal o, (Cil-

06) al kle C?régéht RS re B 19 e pl%ﬁﬁac&lﬂbeﬂ@ actdptdtie acid

ano, C6) al kyl oxycar bonyl nono- N-
ddmomse@lof@mpquaqﬁﬂpﬁ)prw avantion. h@@gd@@y@hkayqa used to
SHesdre ttl'\@ﬁﬁarr*n§cel}ﬂ9é§”'y%€§éft%lér98@ 284S %éltg bEhe WidrBmeXfoned

sald 'dﬂ?g kox stituent is
a{?3§6 C@WPP qu%'%'lﬂb%ﬁ’ﬂpﬂ @f@a@ow whic fQﬁm nehdoxXigaegifl gddition salts,

eu%ralté‘&%talﬁiﬂg ﬁﬁ&ﬁ%@ﬁl@gl@élly%c J%_’ole RRioAd) @uﬁ? ?§{h%\m/drochlonde

|ndependent y~ hydr ogen, tro or ereln

EPbpSRide *ydmﬂﬁtfiei Ditreked swifate msutﬁateaorpaplnatalaogd phosphate,

Skt i Rbhte f GifdtY, RE AL qgrtr‘é rtgéfte AL \Aﬁ'kfegte fumarate,
(CI-CI2) straight or ranche ‘car a|n

eAegonaler sraThang b@@ﬁoia@nﬁleF'}?nb%lJ|fl0€@‘Ea@b@hG§W¢ﬂ8¢ﬂ1e or
t re| n the
a@azéwetssﬁ&%&&raﬁolesﬁese%rgﬁ@ @;!;eéeﬁ%awﬁ

het eroat ons are sel ect TV from oxygen,
stul ‘fogthdene-pis(2-bydsexy- W\”@Pbﬁhﬁa@ﬁ seli$.d carbon is

opti onﬁ1e| Mvé@ﬂ?\?also fliate@lo Bdsk 2aHRST LA P the! RARREAGES thy

with h
present invention. The chemical bases that may be used as reagents to prepare

pharmaceutically acceptable base salts of those compounds of the present invention
that are acidic in nature are those that form non-toxic base salts with such
compounds. Such non-toxic base salts include, but are not limited to those derived
from such pharmacologically acceptable cations such as alkali metal cations (g.g.,
potassium and sodium) and alkaline earth metal cations (e.g., calcium and
magnesium), ammonium or water-soluble amine addition salts such as N-
methylglucamine-(meglumine), and the lower alkanolammonium and other base
salts of pharmaceutically acceptable organic amines.

The chemist of ordinary skill will recognize that certain compounds of this
invention will contain one or more atoms which may be in a particular stereochemical
or geometric configuration, giving rise to stereoisomers and configurational isomers.
All such isomers and mixtures thereof are included in this invention. Hydrates and
solvates of the compounds of this invention are also included.

Where the compounds of the present invention possess two or more
stereogenic centers and the absolute or relative stereochemistry is given in the name,
the designations R and S refer respectively to each stereogenic center in ascending
numerical order (1, 2, 3, etc.) according to the conventional [IUPAC number schemes
for each molecule. Where the compounds of the present invention possess one or
more stereogenic centers and no stereochemistry is given in the name or structure, it
is understood that the name or structure is intended to encompass all forms of the

compound, including the racemic form.
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carbon is optionally nono-substituted wth hydroxy,
said carbon is optionally nono- substituted with oxo

wo@eoopiosogen, said sulfur is optionally nono- PET/IB2004/000836

di -substituted with oxo, saiggnitrogen is optionally
nono- or di-substituted with hydrogen or oxo, and

said carbon chain is optionally nono-substituted with

T, wherein T is a partially 30 saturated, fully

sat ur t ;

rrenbe?iteh%qzro ﬁ{rﬁ) SLH%ép%lfitgggﬁFgﬂoﬁﬁ n%dﬁgaﬁrgo%gn P%%édﬁ%le bonds.
Hidhert eehdppds ateguresant,i theleqreprieds Pithe inveniinne)dést as cis and trans

b ratﬁag:g aRb BE ﬁﬂr’es%er@ofbiﬁ*béoc%ljn?“cﬁél” ke qgﬁﬁescye%%ti&ﬁ of
two Tused partrally saturated, fully saturated or
ftwb Isybsiitusatsuwitit referennede each elhar andrihe plade of thgsing feithenboth

i e » ' Vil ) . .

nof o SafoHolaly, ARPLSRA, L 1Y WBe OBt & @ Uentatongpiwo

2004t ts0ith RETENEOEGACI00DEBAd the phnkefol theaing (theysybstituents
Saj S U [ . 1\S optionally nmono-, di- or

ﬂ% 9&3&2"? ?;?'Eétég%ésl ‘?fﬁ@%@‘ed%denf ly with hal o,

( C, - CAltiskarid, Bétersf@tpdhakaieytation ptia exlystituetl wilbiesdrimoeyto the

lapio MUY BB & B0 A e VAR s bSRUAR B o

oxycarbonyl,
the ring.

This invention also includes isotopically-labeled compounds, which are
identical to those described by formulas | and Il, except for the fact that one or more
atoms are replaced by one or more atoms having specific atomic mass or mass
numbers. Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, sulfur, fluorine,
and chlorine such as ?H, *H, °C, c, ®N, "0, 0, "°F, and *CI respectively.
Compounds of the present invention, prodrugs thereof, and pharmaceutically
acceplable salts of the compounds or of the prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the scope
of this invention. Certain isotopically-labeled compounds of the present invention, for
example those into which radioactive isotopes such as °H and **C are incorporated,
are useful in drug and/or substrate tissue distribution assays. Tritiated (i.e., °H), and
carbon-14 (i.e., *C), isotopes are particularly preferred for their ease of preparation
and detectability. Further, substitution with heavier isotopes such as deuterium (i.e.,
?H), can afford certain therapeutic advantages resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage requirements and,
hence, may be preferred in some circumstances. Isotopically labeled compounds of
this invention and prodrugs thereof can generally be prepared by carrying out the
procedures disclosed in the schemes and/or in the Examples below, by substituting
a readily available isotopically labeled reagent for a non-isotopically labeled reagent.

In this specification and in the claims that follow, reference will be made to a
number of terms that shall be defined to have the following meanings:

As used herein, the term mammals is meant to refer to all mammals which

contain CETP in their plasma, for example, rabbits and primates such as monkeys
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di -N, N-(C -C6) al kyl ami no wherein said (Cl-C6)al kyl
substituent is optionally nono-, 5 di- or

WO 0458838t i t ut ed i ndependently w th hydroxy, PCT/IB2004/000836

(A -C6)al koxy, (C -C4)alkylthye, amno, nitro, cyano,
oxo, carboxy, (Cl-C6)alkyl oxycar bonyl, nono-N- or

di -N, N (C1l- C6)al kyl am no, said (Cl- CG) al kyl or

(C, -C6)al koxy substituent also optionally has from

" 04 HulndMs Rcifidi H&Ha{é@%nd'?émél@g 8értanl$§ F‘%aﬁ%al@é‘@/ %ng@ats

and R7 may optiona aken to er and
fittle, geats éé@ﬁp awéhcprseg;dc@ n@ttcon@racg B in their plagraﬂ @ﬂéﬁ@ @re not
Qhclfiddd NeraiRsat urated four to eight nenbered ring
optional Iy having one to three heteroatons
i ndepeHwedam {iresdng ctteeat” o fesatmenty agesed Rangin inclugeg

foT=XnN e and R5, or RS
oa% tlvg\?gl/ br%p@@&cﬁ Fé@péll%'@??%%gﬁﬁy nmono-, di- or
trl - smﬂxsmhamm@auﬁlqadbema@bter ogart themaorler(dﬁyemasamlm@ﬂw

E%db%galgH%!x %&J{@Eﬁblﬁn‘ tﬁ?&ﬁ%@@l} lhﬁr'é}ﬁ!entgy ﬂga%?’fnulatlon and not

dedaierioustothegegibientthered - C6) al kyl oxycar bonyl , nono- N-

or  dieNnNolifds @ﬁ%ﬁ‘hé‘é’o' Iﬁéﬁi%ﬂc‘éﬂ_&%g%b}?pﬁégirngc&ﬂ?célﬁgc%&%le

substltue 'S optiona
taerivatiysor y@ruattlgm, mc;h@tﬂpgamécmnayomw shimieyadieax\Gis and trans isomers)

(aq:ijd'a%pﬂééf %Xrers( &g_%a%ﬁ%rﬁé(rjs tamj 9iastereomers), racemic,
diastereomeric and other mixtures of such isomers, as well as solvates, hydrates,
isomorphs, polymorphs, tautomers, esters, salt forms, and prodrugs. By “tautomers”
is meant chemical compounds that may exist in two or more forms of different
structure (isomers) in equilibrium, the forms differing, usually, in the position of a
hydrogen atomn. Various types of fautomerism can occur, including keto-enol, ring-
chain and ring-ring tautomerism. The expression "prodrug" refers to compounds
that are drug precursors which following administration, release the drug in vivo via
some chemical or physiological process (e.g., a prodrug on being brought to the
physiological pH or through enzyme action is converted to the desired drug form).
Exemplary prodrugs upon cleavage release the corresponding free acid, and such
hydrolyzable ester-forming residues of the compounds of the present invention
include but are not limited to those having a carboxyl moiety wherein the free
hydrogen is replaced by (C,-C,)alkyl, (C>-C;)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl
having from 4 to 9 carbon atoms, 1-methyl-1-(alkanoyloxy)-ethyl having from 5 to 10
carbon atoms, alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-
(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyl-1-
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C4-C,)alkylamino(C.-Cs)alkyl
(such as B-dimethylaminoethyl), carbamoyl-(C;-Cz)alkyl, N,N-di(C;- '
Cy)alkylcarbamoyl-(C4-Cs)alkyl and piperidino-, pyrrolidino- or morpholino(C4-Cs)alkyl.
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am no, nitro, cyano, 0xo, carboxy,
(C1- C6) al kyl oxycarbonyl, nono-N- or di-N N (d -

w@gjoalogsham no, said (Cl-C6)al kyl substituent BEBHB2004/000836

optionally has fromone to nigg 20 fluorines; or a
pharmaceutically acceptable salt or prodrug thereof;
with the follow ng provisos: a) when there is a single
bond between C3 and J, and R3 is a fully saturated one

R T e L
cegyrintions cantaingg/herept i onal Iy nono-, di -
tri-s L@é‘ﬂgﬁé& Rk Wsﬁﬂp@ﬁ\bé’ra@%ﬂomeﬁc rgna\sl\g%ﬁb%ﬁw Ili‘eﬁ‘ﬁhg one or two

C( O - nono Icaromatic rin
dietrjbaioms ﬁdleb@ﬂmemzanémﬂom oxygeh, R%open arg( SD)IfUOnVlud@nd

el I RO EL Pl et SR ol
Fi@tihigzqiyétmyldlnvlhewdmlnwb pyrinhidinyl 280 pytaainylk CH2- OV,

X ety Babf7 %:tléfjtfnﬁé tedto'ﬂﬁm?gﬁ%agu ted five to eight

|nvent|on Re 0 ‘conpounds acco
membered rings optionally having one to four heteroatoms selected independently

from oxygen, sulfur and nitrogen include cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl and phenyl. Further exemplary five membered rings include 2H-pyrrolyl,
3H-pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, 1,3-dioxolanyl, oxazolyl, thiazolyl,
imidazolyl, 2H-imidazolyl, 2-imidazolinyl, imidazolidinyl, pyrazolyl, 2-pyrazolinyl,
pyrazolidinyl, isoxazolyl, isothiazolyl, 1,2-dithiolyl, 1,3-dithiolyl, 3H-1,2-oxathiolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,3,4-thiadiazolyl, 1,2,3,4-oxatriazolyl, 1,2,3,5-oxatriazolyl,
3H-1,2,3-dioxazolyl, 1,2,4-dioxazolyl, 1,3,2-dioxazolyl, 1,3,4-dioxazolyl, 5H-1,2,5-
oxathiazolyl and 1,3-oxathiolyl.

Further exemplary six membered rings include 2H-pyranyl, 4H-pyranyl,
pyridinyl, piperidinyl, 1,2-dioxinyl, 1,3-dioxinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, 1,3,5-triazinyl, 1,2,4-
triazinyl, 1,2,3-triazinyl, 1,3,5-trithianyl, 4H-1,2-oxazinyl, 2H-1,3-oxazinyl, 6H-1,3-
oxazinyl, 6H-1,2-oxazinyl, 1,4-oxazinyl, 2H-1,2-oxazinyl, 4H-1,4-oxazinyl, 1,2,5-
oxathiazinyl, 1,4-oxazinyl, o-isoxazinyl, p-isoxazinyl, 1,2,5-oxathiazinyl, 1,2,6-
oxathiazinyl, 1,4,2-oxadiazinyl and 1,3,5,2-oxadiaziny!.

Further exemplary seven membered rings include azepinyl, oxepinyl, and thiepinyl.

Further exemplary eight membered rings include cyclooctyl, cyclooctenyl and
cyclooctadienyl.

Exemplary bicyclic rings consisting of two fused partially saturated, fully
saturated or fully unsaturated five or six membered rings, taken independently,
optionally having one to four heteroatoms selected independently from nitrogen,
sulfur and oxygen include indolizinyl, indolyl, isoindolyl, 3H-indolyl, 1H-isoindolyl,
indolinyl, cyclopenta(b)pyridinyl, pyrano(3,4-b)pyrrolyl, benzofuryl, isobenzofuryl,
benzo(b)thienyl, benzo(c)thienyl, 1H-indazolyl, indoxazinyl, benzoxazolyl,
benzimidazolyl, benzthiazolyl, purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl,
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Formula Il WO 2004/ 085401 PCT/|B2004/000836 -7 R4 R3
R R NRR 7 R Fornmula Il wherein RLis WX, 5 W

wo goog@sdzonyl ; X is -OY; Y for each occurrenckCT/E2004/000836
i ndependently (C1-C6)al kyl, sq%\_d (C1- Co) al kyl

optionally having one to nine tluorines or said

(C1-C6) al kyl optionally nono-
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl,
indenyl, isoindenyl, naphthyl, tetralinyl, decalinyl, 2H-1-benzopyranyl, pyrido(3,4-b)-
pyridinyl, pyrido(3,2-b)-pyridinyl, pyrido(4,3-b)-pyridinyl, 2H-1,3-benzoxazinyl, 2H-1,4-
benzoxazinyl, 1H-2,3-benzoxazinyl, 4H-3,1-benzoxazinyl, 2H-1,2-benzoxazinyl and
4H-1,4-benzoxazinyl.

By “alkylene” is meant saturated hydrocarbon (straight chain or branched)
wherein a hydrogen atom is removed from each of two adjacent carbons. Exemplary
of such groups (assuming the designated length encompasses the particular
example) are methylene, ethylene, propylene, butylene, pentylene, hexylene,
heptylene).

By “halo” or “halogen” is meant chloro, bromo, iodo, or fluoro.

By “alkyl” is meant straight chain saturated hydrocarbon or branched chain
saturated hydrocarbon. Exemplary of such alkyl groups (assuming the designated
length encompasses the particular example) are methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, neopentyl, tertiary pentyl, 1-
methylbutyl, 2-methylbutyl, 3-methylbutyl, hexyl, isohexyl, heptyl and octyl.

“Alkenyl” referred to herein may be linear or branched, and they may also be
cyclic (e.g. cyclobutenyl, cyclopentenyl, cyclohexenyl) or bicyclic or contain cyclic
groups. They contain 1-3 carbon-carbon double bonds, which can be cis or trans.

By “alkoxy” is meant straight chain saturated alkyl or branched chain
saturated alkyl bonded through an oxy. Exemplary of such alkoxy groups (assuming
the designated length encompasses the particular example) are methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tertiary butoxy, pentoxy, isopentoxy,
neopentoxy, tertiary pentoxy, hexoxy, isohexoxy, heptoxy and octoxy .

As used herein the term “mono-N-* or “di-N,N-(C;-C,)alkyl” refers to the (C,-
Cyalkyl moiety taken independently when it is di-N,N-(C4-C,)alkyl (x refers to
integers).

References (e.g., claim 1) to “said carbon” in the phrase “said carbon is
optionally mono-, di- or tri-substituted independently with halo, said carbon is
optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted
with oxo” refers to each of the carbons in the carbon chain including the connecting
carbon.

References to a “nitrogen... di-substituted with oxo” herein (e.g., claim 1)

refer to a terminal nitrogen which constitutes a nitro functionality.
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substituted with Z; 10 wherein Z is a partially
saturated, fully saturated or fully unsaturated three

W 200498d0nenbered ring optionally having one tRCT/¥&R2004/000836

het eroatons sel ected independgntly from oxygen,

sul fur and nitrogen; wherein said Z substituent is
optionally nono-, di- or tri-substituted

i ndependently with halo, (Cl-C4)alkyl, (Cl-C4)alkoxy,

( C1- C4)j mlid vé LREQstoBi tHaPit a%ﬁ%@ycli&_@r R%QQPOC)Q{HC moiety may be
(Cl1-C4) al kyl oxycarbonyl, said {Cl-C4)al kyl optionally
hippded pretbarwige atacheshiogritesignatedisybstfate hrousbifarng irigg atoms
AL 1R8) Btk B b, BTl s i
whatharinreugiha earibpo Atobeh for exaraplet misivalentrmittaden gtararfissn,
R T oo ARy B P BHARY, means 2-or
whibiesyiharéseifastir bon is optional Iy nono-, di- or
L 5928 s RBISOL ke e fyoial Ecit s
S%ﬁ%ld%@%gﬁ){eﬁgg%ﬂﬁg?ggon: substituted with hyd’r oxy,
sai d sty (ddy HefeiRitd SRRdsionE®id8stion-inert solvent" and "inert solvent"
refer to a solvent or a mixture thereof which does not interact with starting materials,
reagents, intermediates or products in a manner which adversely affects the yield of
the desired product.
In one embodiment of formula | compounds of the present invention,
J is carbon;
R'is W-X;
W is carbonyl;
Xis -0-Y;
Y for each occurrence is independently (C4-Cg)alkyl, said (C;-Ce)alkyl optionally
having one to nine fluorines or said (C;-Cg)alkyl optionally mono-substituted with Z;
wherein Z is a partially saturated, fully saturated or fully unsaturated three to
six membered ring optionally having one fo two heteroatoms selected independently
from oxygen, sulfur and nitrogen;
wherein said Z substituent is optionally mono-, di- or tri-substituted
independently with halo, (C-C4)alkyl, (C4-Cy)alkoxy, (C-Csalkylthio, nitro, cyano,
oxo, or (C-Cy)alkyloxycarbonyl, said (C4-Cy)alkyl or (C4-Cy)alkoxy is optionally
substituted with from one to nine fluorines;
R%is betaand is a partially saturated, fully saturated or fully unsaturated (C;-
C,) straight or branched carbon chain wherein each carbon, other than the
connecting carbon, may optionally be replaced with one heteroatom selected
independently from oxygen and sulfur wherein said carbon is optionally mono-, di- or
tri-substituted independently with halo, said carbon chain is optionally mono-
substituted with oxo or hydroxy, said sulfur is optionally mono- or di-substituted with

oxo,; or said R? is a partially saturated, fully saturated or fully unsaturated three to
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or di-substituted with oxo,; or said R2 is a partially
saturated, fully saturated or fully wunsaturated three

wao eooftiossgonenbered ring optionally havi ng one hPCEIBRA04H090836

sel ected 25 independently from oxygen and sul fur;
wherein said R2 ring is optionally nono-, di- or
tri-substituted i ndependently wth halo or

(C1- Co) al koxy wherein R3 is -CH2ZNRBRO or - C( O NRBR9;

i e o T S
okyR® anddURY; are not hydrogen and.wherein said car bon

s WD 0 .

rono- "ot el {6 fnd oty A 88 o SRy dkngenty
séthdhatsa hystsoxy, é£t71|=@er)aIkmaammhemtr@r(ﬁe@h)larkgloxmattmmyl drsarboxy;
opti oRglel Fﬁ“%"a ﬁhﬁ?%&t‘tﬁ#éf %a\“ﬂg‘il% F%é:!ut%@é or? arf%%fu‘?é’c@d

is optional nono-
caelho mxmhmnhered; st@ghiondiranched earbodichain whereln each carbon,

o[tﬁerﬁitl%ﬁséié %a%p?{)‘@fvégly\gé g{%ﬁ&ﬁgﬂh Shé ngtrerd%%orﬂrsefg%tedsfrom

subst
oxygen, sulfur and nitrogen, and said carbon is optionally mono-, di- or tri-

substituted independently with halo, said carbon is optionally mono-substituted\
with hydroxy, said carbon is optionally mono-substituted with cyano, said carbon is
optionally mono-substituted with oxo or nitrogen, said sulfur is optionally mono- or
di-substituted with oxo, said nitrogen is optionally mono- or di-substituted with
hydrogen or oxo, and said carbon chain is optionally mono, di-, or tri-substituted
with V at C4a or at the R® carbon adjacent to C4a; V is a three, four, five or six
membered partially saturated, fully saturated or fully unsaturated ring optionally
having one to three heteroatoms selected independently from oxygen, sulfur and
nitrogen such that V is not imidazolyl or a fully saturated heterocyclic nitrogen-
containing ring wherein nitrogen of the ring is connected to the R® group;

wherein said V ring is optionally mono-, di-, tri-, tetra- or penta-substituted
independently with halo, (C4-Csg)alkyl, hydroxy, (C4-Cg)alkoxy, (C4-Cg)altkoxycarbonyl,
nitro, cyano or oxo, wherein said (C4-Cg)alkyl or (C4-Cs)alkoxy substituent optionally
has from one to nine fluorines;

R*is hydrogen;

R® and R® are each independently hydrogen, halo, T, (C4-Cg)alkoxy or (Cs-
Ce)alkyl, said (C;-Cs)alkoxy or (C4-Cg)alkyl substituent optionally having from one to
nine fluorines or said (C;-Cg)alkoxy or (C4-Cg)alkyl substituent optionally mono-
substituted with T;

wherein T is a partially saturated, fully saturated or fully unsaturated five to
six membered ring optionally having one to two heteroatoms selected independeritly
from oxygen, sulfur and nitrogen;

wherein said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-Cs)alkyl, hydroxy, (C,-Cg)alkoxy, (C4-C,)alkylthio, amino,
oxo, carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C;-Cg)alkylamino wherein
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5 RO is substituted with V3; wherein V3 is a partially
saturated, fully saturated or fully unsaturated three

W 200498d0nenbered ring optionally having one tRCT/¥&R2004/000836

het er oat ons sel ected i ndependggtly from oxygen,

sul fur and nitrogen, or a bicyclic ring consisting of
two fused partially saturated, fully saturated or
fully unsaturated three to six nmenbered rings, taken

1id m@wn@em(by-ce)@mbkpmistimmwﬁargan? R8s #rémfdAEto nine
ts} teroat ons sel ected i ndependently rom nitrogen,
E‘Pf'rﬂﬁs’ a4 oxygen: wherein said V3 substituent is

opt i orrli§ Wydreger., di-, tri-, tetra- or penta-

substituted i ndependently with V4, (Cl-C6)alkyl-V4,

SO - VA S EBHPR fomile EOmPR)dsI o e REpSENt inetition,

g ICt ; CGJ El(g%g?)a?fg‘ \zvgjﬁ%a%%é%ﬁqlﬁgwsutgé&op%ﬂéﬂ? has one to
(r_ﬁ‘e-f&?f'ﬁ %yl sul finyl, (Cl-C4)alkylsulfonyl, nono-N Ior
g L fs TR e A
(Q - 8} df kY -SuBlyINBRY). réCoBerbHYNHYC-Caalky))(V), ~((C:-
Ao TIPS o o
N B CRPIE ks, -CrlVh, {(C-Colalky)NFC(O)CrCapalkyl)(V), -
CHa(V), —((C4-C)alkyl)(C(O)O(C+-Co)alkyl)(V), —((C+-Cy)alkyl)(C(O)NH,)(V),~(Ci-
Ca)alkyl)(CN)(V), or—((Cs-Ca)alkyl)((C+-Cs)alkoxy)(V),

V is phenyl optionally mono-, di- or tri-substituted independently with halo,
(C4-Ce)alkyl, hydroxy, (C+-Cg)alkoxy, nitro, cyano or oxo wherein said (C;-Cg)alkyl or
(C4-Ce)alkoxy substituent optionally has from one to nine fluorines;

R® and R® are each independently hydrogen, halo, (C4-Cs)alkoxy or (Cq-
Ce)alkyl, said (C4-Cs)alkoxy optionally having from one to seven halo, said (C-
Ce)alkyl optionally having from one fo nine halo.

In a further embodiment of formula | compounds of the present invention,

Y is methyl, ethyl, 1-propyl, 2-propyl or tert-butyl;

R? is methyl, ethyl, 2-propyl, cyclopropyl or cyclobutyl;

R%is -C(0)-V, -C(OH)C(O)OCH:)(V), -CH(F)(V), -CF5(V), -CH(OCH:)(V), -
CH(C(O)OCHGs)(V), -CH(CN)(V), -CH(OH)(V), -CHx(V), -CH(NH,)(V), -
CH(NH(CHa))(V), -CH(C(O)NH,)(V), -CH(CH,OH)V, -CH(CH,OCHa)V, -
CH(CH,OC(O)CHjz)V, -CH(CH,F)V, or -CH(CH,NH,)V; and

V is phenyl optionally mono-, di- or tri-substituted independently with halo,
nitro, or (C4-Cy)alkyl, wherein said (C4-C,)alkyl optionally has from one to five
fluorines;

R® and R® are each independently hydrogen, methyl, methoxy or chloro; said
methoxy optionally having from one to three fluorines, said methyl optionally having
from one to three fluorines.

In another embodiment of the present invention, formula | compounds
include substituents wherein

Y is ethyl;



C6) al kyl or (Cl-C6)al koxy substituents are al so
optionally substituted with fromone to 20 nine
w0 bawaszaes; wherein V4 is a partially saturat eRlCT/iB2004000836

saturated or fully unsaturatedothree to six nenbered
ring optionally having one to two heteroatons sel ected

i ndependently from oxygen, sulfur and nitrogen, or a

bi cycl i C ring consisting of two fused partially

sat ur aR’aslethi/drinyetsyt ur ated or ful ly unsaturated three

e e R e S et
|trrs}mﬂamrdlthyyphé|1yt)mauhd>dthgBd5nyI sethyli (3, am*a—tﬁﬂl}t’cﬁ‘ﬁrlﬁethyl -phenyl)-
Kt e ek e DR
5 (HydroXG ety (3,505 triflograhriethylphdhylgHioors-matky; (3E8biS0,
e AL S L
Stufnﬁ)mmeibyitpheﬁylwbarﬁmﬂ-dnythWPQﬂmst(BStblé-(tﬁm@rdméthylpmnyl)
Pl SN oSl b A et B
f(trlﬂomronemyl) -phenyl)-2-amino-ethyl; 1-(3,5-bis- (trlfluoromethyl)-phenyl)-2-f|uoro-
10 ethyl; 1+(3,5-bis-(trifluoromethyl)-phenyl)-2-methoxy-ethyl; 1-(3,5-bis-(trifluoromethyl)-
phenyl)-2-hydroxy-ethyl; or 2-acetoxy-1-(3,5-bis-(trifluoromethyl)-phenyl)-ethyl;
R® is methoxy or trifluoromethyl; and
R® is hydrogen or methoxy.
In another embodiment of compounds of formula I, the bond between C3 and
16 Jis a single bond.
In yet another embodiment of compounds of formula I, the bond between C3
and J is a double bond.
In another embodiment, the compounds of formula | are selected from the
group consisting of:
20 (R, R, S)-4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-guinoline-1-carboxylic acid ethyl ester;
(R, S, 8)-4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R, R)-4-(3,5-bis-trifluoromethyl-benzyl)-2-ethyl-6-trifluoromethyl-3,4-dihydro-
25  2H-quinoline-1-carboxylic acid ethyl ester;
(R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-methylaminomethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S, 8)-4-[(3,5-bis-trifluoromethyl-phenyl)-methylaminomethyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
30 (R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyi}-
6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethy! ester;
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or wherein R8 and RO are taken together to forma
partially saturated, fully saturated or fully

wap®anssat ed three to ei ght nenbered ring optiPCEIB2§04/000836

havi ng one to WD 2004/ 085401 -PCT/ 1 B2004/ 000836 -9
four heteroatons sel ected independently from oxygen,
sulfur, and nitrogen or a bicyclic ring consisting of
two fused partially saturated, fully saturated or

ful |y (RuSsR)-4r[e B Histthffueeorhath@iphengameired- mettgsycarbonyl-

AT LN R T S KT
igstiependent | y hydr ogen, Eal o, T, (Ci1-0C6) Ialkkloxy or (Cl-
| ' ] - | r -
ubet {FuBnETbEea Yo RIS ulFue Rt Shpaarbonyt
frhetbyl]- Bersdinetteay-g-nféiiyl-CB)-alityary2rpquinSlihe6dabdsylic acid ethyl
stituent optionally nono- substituted with T; 10

subsi
vﬁ%gerr’ei n Tis a partially saturated, fully saturated or
ful 'y (BnRag)M-§B Bcbid-trifleorbmethyl-phenyl)-hydroxyl-methoxycarbonyl-

methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, §, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester,

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-triflucromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyi]-6,7-
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, 8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R)-4-[(3,5-Bis-trifluoromethyi-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyi]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-{1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;



si x menbered ring optionally having one to two
het eroat ons sel ected i ndependently from oxygen,

wa@iohss4and nitrogen; wherein said T substitueP@T/IB004/000836
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optionally nono-, di- or tri-gabstituted
i ndependently with halo, (Cl1-C5)alkyl, hydroxy,
(C1-C6) al koxy, (Cil-C4)al kylthio, amno, 15 oxo,
car boxy, (Cl-C6)al kyl oxycarbonyl, nono-N or
- N, NR( S1SEB]R{ wBemummmhwpnesﬁ) 2hh{dedxyethy]-Rgthyl-6-

t f to
e Pt B B P i e e TeRua SR BR B Rb o salt
or pro@R, Wy S)lgpeettox- (a6cb|s-trmnorotri@myppm@methynwwmn

% VI des t?ﬁ?&,%bgroz’?y quﬁr%hﬂg1 cart|>oxy||c acm?( ]T%yl egﬁl 2)n "-G3

(R, S, S)-4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-fluoro-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-fluoro-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-amino-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-amino-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
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Formula Il wherein C3 is carbon; J is carbon,
wherein the bond between C3 and J is a single or

waleagssbond; 25 n is zero if the bond bet weePCTIZB2a6ud00836

J is a double bond or one if_dshe bond between C3 and
Jis asingle bond;, R2 is (Cl-C4)al kyl, cycl opropyl or
cyclobutyl; R5 is CF3; R6 is hydrogen; WO 2004/ 085401
PCT/ 1 B2004/ 000836 -10 R10 is a fully saturated

(C1- LAf(9 BBk } a3 icthvil-2-ethyi-
L o%%@;)ﬁ[(@,@ B|Qics)ufm(%(ﬁig%i@g)pg?ﬂﬁfmemayéarbdﬂwmeﬁqyl] 2-ethyl

S POty ek cloigia ey tyirolneet ey PR EEEHARRRT) | or
- (O M 6@h=AH3 Blety tnuSkdrdstiylbREK)-dyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S)-4-(3,5-Bis-triflucromethyl-benzoyl)-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R)-4-[(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl}-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester,
(R,S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R)-4-(3,5-bis-trifluoromethyl-benzoyl)-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester;
(R, S)-4-(3,5-bis-trifluoromethyl-benzoyl)-2-ethyl-6-trifluoromethyi-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
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R12 is hydrogen or halo, wherein Rl11l is not halo when
R12 is halo; 5 or Rl1l and R12 are taken together to

wo o000l or N2; or a pharmaceutical |y accept abtEIBRaI4000836

or prodrug thereof. In additixgn, the present invention
provi des nethods for treating atherosclerosis,
coronary artery disease, coronary heart disease,
coronary vascul ar disease, peripheral vascul ar

d' seages w3, bipikeri@rom¥ I[ﬂ}%hﬁL *Qﬁ&fﬂh@ﬂh?l?ﬁﬁajlméﬁhoxye-

oal phal’i popr ot'ei neni a, er t I
E‘éﬂ'@ ﬂTd@YQ%SH'GEWP@e'?'%‘fPWY ¢ agﬂ?ﬁgfﬁ%ﬁegtm e?ol eni a
or WG@Q@M‘?{@ 5JstathﬂL§dr@rﬂeﬂ1ﬂ cheRIRRroBYma@pn-67sdirethogy-2-

such treatnent an

n
@?ﬁ@k%étﬂ"’é’ﬂ(?s?’é quE‘@'#f@nhF%fb@in'%??d gihvkesl®;  coronary
hear t F@'S%g 2583, 5-BR- tﬁfh%ramétﬂﬂ%ﬂeayl) Ay dF635RethPepictiyeeal

vascu | Sease,

tiflyeremethyl-3. ﬂtﬂd”ryéfcé?’ﬁﬁH*Pﬁ"”eher%BPWH%P‘F'ﬁ PV meni a, 15
hyper ngfemtm ler.ﬂuorbmeﬁm;meaw ﬁ?c!rbﬂﬁﬁ‘ibﬂhyl{] -2-ethyl-6-

fam | 1al- perchol est erol em a or ocar

truﬁﬂ@rpmethyhg frdihydrangH-aHpaline- bﬁafaowdi?rﬁ% gHYLISRhe
Pg?f’n e S;V@Rfs S%Jrlﬁﬂor@mefi’ﬁ%ﬂ%?ﬁ#?dr@@ mgthf-oaswyaBl e
trifluoromethy!-3,4- dlhydro 2H-qumo|1ne-1-carboxyllc acid ethyl ester; and

(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt or prodrug thereof.

In a further embodiment of compounds of formula | of the present invention,

J is nitrogen;

the bond between C3 and J is a single bond,;

R'is W-X;

W is carbonyl;

Xis -0-Y;

Y for each occurrence is independently (C;-Cg)alkyl, said (C4-Ce)alkyl
optionally having one to nine fluorines or said (C4-Ce)alkyl optionally mono-
substituted with Z;

wherein Z is a partially saturated, fully saturated or fully unsaturated three to
six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said Z substituent is optionally mono-, di- or tri-substituted
independently with halo, (C1-Cy)alkyl, (C4-Cs)alkoxy, (C4-Cs)alkylthio, nitro, cyano,
0xo, or (C4-Cy)alkyloxycarbonyl, said (C4-Cy)alkyt or (C4-Cs)alkoxy optionally
substituted with from one to nine fluorines;

R?is a partially saturated, fully saturated or fully unsaturated (C,-C,) straight
or branched carbon chain wherein each carbon, other than the connecting carbon,
may optionally be replaced with one heteroatom selected independently from
oxygenand sulfur wherein said carbon is optionally mono-, di- or tri-substituted

independently with halo, said carbon chain is optionally mono-substituted with oxo,
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In addition, the present invention provides
phar maceuti cal conpositions which conprise a

wo benagaot i cal |y effective anount of a conpouneCTDiB206u000836

present 20 invention, or a pharmaceutically
acceptable formof said conmpound and a

phar maceutical ly acceptable vehicle, diluent or
carrier. In addition, the present invention provides

PAREABES 14t dphidhally PREPBSIHstRBR Wil hydEdxg, ddieaiieRtop@dnally
at heroscl erosi s, coronary arger di.seas
meRe-tor di-gebstited will &19s10) SYE K iR %Pafa?'ﬁ'eﬁéﬁ’éateg prﬁ%%ﬁed or
%Ehﬁb Alradh #5288 & fidabhbéde ﬁh@o?t%'ﬁally havmg one heteroatom
et al i poprot ei nem a, hypoa

|
W@@W: heerandenty feam gxygen%wfp; d‘l"@ﬁ?@'hlség aflenlgqse gEJtlonally
Fr%m) | Hiabr ﬂ)@f&%ﬁ!}@lﬂ FRIBERIB RitlPhaldNRRHE @ -G, Rk, tandio,

ch conprise a therapeutically
@Iﬁrﬂe@ncula”‘dl%mﬁrb%wl%“@&%bund of the present

| nven{,hoRin F@’ﬁs @ fﬂﬂ%ﬁé’t@&“daﬁ@ll} ¥nsfE et b ity Lpsdtuafed one
sai d conmpound pharmaceutical |l y acceptabl e

toedix membersd| s@r@mht @rrbre%ﬁhexi &prbon Ghayp MbgLak} ea%f%@*@ﬁi than
b'3f¥ SP e o%%\‘t'a%a%emémﬁcﬁﬂﬁbﬁt@namﬂ RE®@With one

onposi tions conprisin erapeutically effective
aaigmatormselgct@@ﬁpmgqugejh sulfur and nltrogen and said carbon is optionally

mono-, di- or tri-substituted independently with halo, said carbon, other than C4a, is
optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted
with cyano, said carbon is optionally mono-substituted with oxo or nitrogen, said
sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-
or di-substituted with hydrogen or oxo, and said carbon chain is optionally mono, di-,
or tri-substituted with V at C4a or at the the R® carbon adjacent to C4a;

V is a five or six membered partially saturated, fully saturated or fully
unsaturated ring optionally having one to three heteroatoms selected independently
from oxygen, sulfur and nitrogen such that V is not imidazolyl or a fully saturated
heterocyclic nitrogen-containing ring wherein nitrogen of the ring is connected to the
R® group; wherein said V ring is optionally mono-, di-, iri-, tefra- or penta-substituted
independently with halo, (C-Ce)alkyl, hydroxy, (C-Cs)alkoxy, (C4-Cs)alkoxycarbonyl,
nitro, cyano or oxo, wherein said (C4-C)alkyl or (C4-Cs)alkoxy substituent optionally
has from one to nine fluorines;

R*is hydrogen;

R® and R® are each independently hydrogen, halo, T, (C4-Cs)alkoxy or (Cs-
Ce)alkyl, said (C4-Cg)alkoxy or (C4-Ce)alkyl substituent optionally having from one to
nine fluorines or said (C4-Cs)alkoxy or (C4-Cs)alkyl substituent optionally mono-
substituted with T;
wherein T is a partially saturated, fully saturated or fully unsaturated five to six
membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C-Ce)alkyl, hydroxy, (C4-Cs)alkoxy, (C+-Cs)alkylthio, amino,
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conprising a first conpound, said first conpound being
a conpound of the present invention, or a

w@baanssaeut i cal |y acceptable formof said conppCmtiB2084D00836

2004/ 085401 PCT/ 1 B2004/ 000836&g--11 a second conpound,
sai d second conpound bei ng an HMG CoA reduct ase

i nhibitor, an MIP/ Apo B secretion inhibitor, a PPAR
nodul ator, a bile acid reuptake inhibitor, a

shnlasbey, %1 @Bélegl&Eyk:%ohﬁ hh&hd—ﬂf or cﬁ-I\PNQCSSE)QIkWammo wherein

synt hesi’s ‘I nh ni acin, sIom&reIease
PAIA (4 riCo)alk GRS rertaliesny shbsH et optifai hes Jromuensi{o nine
&ﬂmggchange 5 resin, an antioxidant, an ACAT
Inhibitor or a bile aC|d sequestrant (preferably an
HNG—CBASHWGU@?ase i nhibitor, a PPAR nodul at or,

| ovasfag fu"r‘thets'ézrﬁﬁlébfﬁﬂhe'iﬁt'oﬁ1 cochSt.!'Hd@%f f&rhﬁ'la I Bf t%é%ﬁés@ht iAvention,
atorvastatin, rivastatin, rosuvastat

pi t avXd3 @1r¢n§alkyarv\‘.heéﬁ"bﬁ%l¢ fecedelid éPW'@lﬁ“EP@'O“ﬁ'M haspne to

ﬂ?qu&megr This conposition may be used to treat the

orenent i oned di seases, including atherosclerosis.
R is (C4-Cy)alkyl, cyclopropyl or cyclobutyl;

% is -C(0O)-V, -CH(C(0)O(C4-Cs)alkyl)(V), or -CH(CN)(V);

V is phenyl optionally mono-, di- or tri-substituted independently with halo,
(C4-Cs)alkyl, hydroxy, (C4-Cs)alkoxy, nitro, cyano or oxo wherein said (C-Ce)alky!
substituent optionally has from one to nine fluorines;

R® and R® are each independently hydrogen, (C-Ca)alkoxy or (C4-Cg)alkyl,
said (C;-Cs)alkoxy optionally having from one to nine fluorines, said (C4-Ce)alkyl
optionally having from one to seven fluorines;

or a pharmaceutically acceptable salt thereof.

In a further embodiment of compounds of formula | of the present invention,

Y is methyl, ethyl, 1-propyl, 2-propyl or tert-butyl;

R? is methyl, ethyl, 2-propyl, cyclopropyl or cyclobutyl;

R® is 3,5-bis-trifluoromethyl-benzoyl, (3,5-bis-trifluoromethyl-phenyl)-cyano-
methyl, or (3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl;

R® is methyl or trifluoromethyl;

R%is hydrogen or methyl.

In yet another embodiment of formula | compounds, the compound is
selected from the group consisting of:

(R)-4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyi-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester,

(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
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10 Al'so, the present invention provides a kit for
achieving a therapeutic effect in a mammal conpri sing

wpamkagrol i n association a first therapeutic apEniB2004/000836

conprising a therapeutical ly7effective amount of a

conpound of claim11, 8, 12, or 13, a prodrug thereof,
or a pharmaceutically acceptable salt of said conpound
or of said prodrug and a pharmaceutically acceptabl e

carri @ g)-a (%eszeiaclnﬂdb%rﬁ@tﬂyltpr@nﬁgm&h@@@bb@lm@tm]lﬁe’chw-
t herapeuti ca fective anmount

¢ Saiinehyc ﬂﬁmyarq%H -QUROKPIRR 1 ‘FﬁfB‘B?fyLl? gFid G%G v ﬁﬁ%st er ol
absor @ RoA[f WBRLtFlﬁ&oromeﬁbpér%ﬁymﬁth@waérb@ﬁylsnethyl] 2—ethyl-

i nhi bitor, a brate, niacin, | owrel ease ni acin,

eorinelaykHa- dd’fydfﬂ &@TW'“QKQJ'“POW%P%?W'% acig ingtgy] es?%change
r eS' n R, 8114303t 4. B?é'-tﬁﬁtﬁr@mé’@ﬂ%l%ﬁylf)%ﬂ%)@@érb@ﬁyl%éih)bl]lez-ethyl—

acid eques rant and armaceut i cal | accept ab

eardimethyahd- dcmyldécciZHmmoermeah?ﬁrH@%'P §F'Pc5ﬂe byl estgrd
first g@ﬁ?ﬁ% §B%0tﬁﬁu&9ﬁue{r§| ér%n?ﬁjﬂheﬁﬁ&ybﬁr‘bohﬂﬂﬁﬁﬁﬂ}-@-lemyl-

effe be under St ood both the foregol ng
gér@malhyb%é@hhygfq 3n-aingxaling-1- P%PPW REIddAPEPME BSte

ggfcr {f@k? SR ggecﬁﬁmétgé?h%l\a}g%tn?wéﬁ@&%ﬁboﬁﬂlrﬁ{etﬁﬂ}h-@ﬂ@k
6,7-dimethyl-3, 4 dihydro-2H-quinoxaline-1 -carboxylic acid |sc;propyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethy!-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester; and

(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethy! ester;

or a pharmaceutically acceptable salt or prodrug thereof.

Moreover, one embodiment of the present invention includes a method for
treating atherosclerosis, coronary artery disease, coronary heart disease, coronary
vascular disease, peripheral vascular dissase, dyslipidemia,
hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia,
hypertriglyceridemia, familial-hypercholesterolemia or myocardial infarction in a
mammal by administering fo a mammal in need of such treatment an
atherosclerosis, coronary artery disease, coronary heart disease, coronary vascular
disease, peripheral vascular disease, dyslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia, familial-
hypercholesterolemia or myocardial infarction treating amount of a compound of
formula | or Il, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug.

In another embodiment, atherosclerosis is treated.

In another embodiment, peripheral vascular disease is treated.

In another embodiment, dyslipidemia is treated.

In another embodiment, hyperbetalipoproteinemia is treated.

In another embodiment, hypoalphalipoproteinemia is treated.

In another embodiment, familial-hypercholesterolemia is treated.

In another embodiment, coronary artery disease is treated.
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25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
i nvention may be understood nore readily by reference

wa oo00ttlgs40f ol | owi ng detail ed description of exen@l/E2p04/000836

enbodi ments of the inventionognd the exanples
i ncluded therein. Before the present conpounds,
conposi tions and net hods are disclosed and 30
described, it is to be understood that this invention

i's not, ériofﬁe?@%bb&n%ﬁ?%y%b&rdfa}’lméﬂ&foh%tré&édTOdS Of
maki ng'tj at ma course vary is also to

under r&aﬁﬂmplf@a{hetnﬁ@sent @Wﬁmtwauwea aebeneaceric §°m693't'°n
th h REMBASE Ohe@BEGIcaR) é%c%ém&iﬂt Bt a 66rRSLInNdRIN SR Yor 11,
is hot intended to imtin WO 2004/ 085401
a@wdrtmm@zﬁoﬁ@oa@barma@uméy 9@%@9% s pEpRif GRMRPWRY or of said
g;g RlEhdePp a!a%a@ém&m%%eéﬂt% Lahi@é candritl earsier. d
It on sa ts of frppounds of the present invention,

The aliens thqglnn%ntethg g@gsepbnv%h@rbwaeonaﬁ@aceutlcal composifion
R?%éﬁ?é‘a%ﬁ&htc@ IherRefitica Bbena§ iafte bk &t ofdHahBhddrt digtRise,

orement | one
coronary vascular disease, peripheral vascular disease, dyslipidemia,

hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia,
hypertriglyceridemia, familial-hypercholesterolemia or myocardial infarction in a
mammal which comprises a therapeutically effective amount of a compound of
formula | or I, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug and a pharmaceutically acceptable vehicle, diluent or
carrier.

In another embodiment, the present invention is a pharmaceutical
composition for the treatment of atherosclerosis in @ mammal which comprises an
atherosclerosis treating amount of a compound of formula | or II, a prodrug thereof,
or a pharmaceutically acceptable salt of said cornpound or of said prodrug and a
pharmaceutically acceptable vehicle, diluent or carrier.

In another embodiment, the present invention includes a pharmaceutical
combination composition comprising: a therapeutically effective amount of a
composition comprising: a first compound, said first compound being a compound of
formula | or |1, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug; a second compound, said second compound being an
HMG CoA reductase inhibitor, an MTP/Apo B secretion inhibitor, a PPAR modulator,
a bile acid reuptake inhibitor, a cholesterol absorption inhibitor, a cholesterol
synthesis inhibitor, a fibrate, niacin, slow-release niacin, a combination of niacin and
lovastatin, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bile acid
sequestrant; and a pharmaceutical vehicle, diluent or carrier.

In another embodiment, the present invention includes a pharmaceutical
combination composition wherein the second compound is an HMG-CoA reductase
inhibitor or a PPAR modulator.
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base conpounds of this invention are those which form
non-toxic acid addition salts, 5i.e., salts

w@ovtasxdng phar macol ogi cal |y accept abl e ani onBCT/EB2064/000836

as the hydrochloride, hydrobigom de, hydroi odi de,
nitrate, sulfate, bisulfate, phosphate, acid
phosphate, acetate, |lactate, citrate, acid citrate,
tartrate, bitartrate, succinate, nmaleate, fumarate,

gl ucopadrinet @AfHBANTRINE ,thebﬁegé?ﬁtrﬁenﬂmtuﬁmmld graraéesutical
et hanesul f onat e, benzenesul f onat e, uenesu| fonfen e
ﬁ@fﬂb'ﬁéﬂﬁ@a@@"p@ﬁ't'@" thré'”i‘h‘is‘i%f’ ﬁ9'i“8ﬂ'é’PdH? %"E@a 8%‘5‘2"? a%

B@Qé‘ét@tﬂﬁ?lﬁ%)sta%ﬁ' AtSrvadtBth, ridyRatinl RIBUPSERINI? |pﬂz§\ﬁé§ta'tlﬁ base
addition salts of the co ounds of the prese

| nventn Qj}ptherﬁglb@ﬁ@}ﬁnb dhe Mﬁ%@g |qugt(onﬁﬁ%}uq§§ qﬁ'@gnggeutlcal
Sifaion do?np%i%&@fﬁhemw@rﬁ? 4 dnerkteYol dBSSPlctahiEbiRs B

alts of hose conpounds pr esent i nvention

ﬁmﬁhereﬁf’@b%’@ﬂ%ntcthﬁ & Qiﬁ?t‘[%rpbat&f)@“t’ﬂ %@‘tf’h'ﬁtez?t&?'ﬁ?
non- t ey Gy s %rrﬁ%blh%n%fttlhb §r‘é§§ht:|f§/eﬁﬁ’6m%m€’e% a Pefdd for

non-toxi c base salts include, but are not limted t
trﬁaim adlegrpsaiatosis inching el m@rﬁﬁ@o@d@@ﬂ'é@rwt%@éMIn@eed
dé ntstﬁgr}%of"‘ ﬂ?%t l69rlnbod]‘f:€1t &id ﬁl%? b&ﬂéovfn@ beingRASASFIUHAOf
fmnmgiadﬁ] apdrug ’chereo?Jl olr 2 %hgrérsgatceutlrcr:gltlyaaccggttalblgnssalt E‘)f éald
compound or of said prodrug; and a second compound, said second compound
being an HMG CoA reductase inhibitor, a PPAR modulator, a cholesterol absorption
inhibitor, a cholesterol synthesis inhibitor, a fibrate, niacin, slow-release niacin, a
combination of niacin and lovastatin, an ion-exchange resin, an antioxidant, an
ACAT inhibitor or a bile acid sequestrant; wherein the amounts of first and second
compounds result in a therapeutic effect.

In another embodiment, the present invention includes a method for treating
atherosclerosis wherein the second compound is an HMG-CoA reductase inhibitor or
a PPAR modulator.

In another embodiment, the present invention includes a method for treating
atherosclerosis wherein the second compound is lovastatin, simvastatin, pravastatin,
fluvastatin, atorvastatin, rivastatin, rosuvastatin or pitavastatin.

in another embodiment, the present invention includes a method for treating
atherosclerosis wherein the method further comprises administering a cholesterol
absorption inhibitor. In another embodiment, the cholesterol absorption inhibitor is
ezetimibe.

A further embodiment of the present invention includes a kit for achieving a
therapeutic effect in a mammal comprising packaged in association a first
therapeutic agent comprising a therapeutically effective amount of a compound of
claim 1, 8, 12, or 13, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug and a pharmaceutically acceptable carrier, a second
therapeutic agent comprising a therapeutically effective amount of an HMG CoA
reductase inhibitor, a PPAR modulator, a cholesterol absorption inhibitor, a

cholesterol synthesis inhibitor, a fibrate, niacin, slow-release niacin, a combination of
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magnesi um, anmoni um or wat er-sol ubl e am ne addition
salts such as N nethyl gl ucam ne- (negl um ne), and the

wo oaessabkanol anmoni um and ot her base 20 sal t SP@¥/IB2004/000836

phar maceutical |y acceptabl e ojigani c am nes. The

chem st of ordinary skill wll recognize that certain
conpounds of this invention will contain one or nore
atons which may be in a particular stereochem cal or

gRerRinbicvas@ii '%%@Ek&ﬁngéfe\élnngn éhtﬁﬁldbﬁt Sh @CA]1 iRKIB®IT9r a
and configurational isoners. h isoners a

Bils.a sag\BHEATond gRBaTTRAeHiIaly APEepIDE G AT Giectons for
'é'anlfrf?sttr‘éﬁor%Fisa@ﬁr&(&n\d%%n dgdn&&o%@ﬁ@@ﬂh@&h@épédﬁib%ﬁect

invention are al so include Wher e n;aounds
the pienaiieriempodimesh hrreeey 'QV\%“%'”%&‘@ it whersesaid
SEUrRI®nBAnd lg%nqh\ﬂ@l@ﬂﬁ?re@ﬁctéﬁ iAhibi¥® &bWﬁ\@HblébF y

s given in the name, e designations R and S refer
r espedt @ {usihpr @fﬁb@'&@ﬁmstf\@r%%‘ij@hinﬁerﬁ'éﬂﬂ@l’d?ﬁ aé‘étd’\é\‘?&?'%ﬁa'
@H%'&Hgo@ﬁ@@ﬁo@&at@ swﬁvas@étlﬁ ﬁra?és@é?ifndfhﬂ&s!‘aﬂn tfi&rvastatin,

convent | schenes for each
nivhsdatin, eosuvgsiata qu@éa\@éFﬁﬁﬁunds of the present invention

POSS €5 ater ¥mbodRhdht thé bt%@gﬁnr'l\fénﬁ&ﬂhéﬁ&%‘ kit {h@t further
stereochem stry is glven in the nane or structure, it
comprises a cholesterol absorption inhibitor. In another embodiment, the cholesterol
absorption inhibitor is ezetimibe.
Specific compounds of formula IIl include:
2-Ethyl-4-iodo-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
2-Ethyl-4-iodo-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester,
4-Chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

4-Bromo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

4-Diazo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester,

4-Chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-dicarboxylic acid
1-ethyl ester 4-methyl ester;

2-Ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-dicarboxylic acid-1-ethyl
ester-4-methyl ester;

2-Ethyl-4-(methoxy-methyl-carbamoyl)-6-trifluoromethyll-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester,

2-Ethyl-6-trifluoromethyl-2H-quinoline-1,4-dicarboxylic acid-1-ethyl ester-4-methyl
ester;

4-Chloro-2-ethyl-4-methoxycarboncarbonyl-6-trifluoromethyl-3,4-dihydro-2H-
guinoline-1-carboxylic acid ethyl ester;

2-Ethyl-4-methoxycarboncarbonyl-6-trifluoromethyl-2H-quinoline-1-carboxylic
acid-ethyl ester;

4-Diazo-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl

ester;
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i s understood that the nane or structure is intended
to enconpass all forns of the conpound, including the

w0 2awe830f orm WO 2004/ 085401 PCT/ | B2004/ 00083BCT/HB2804/000836

The conpounds of this inventi;gn nmay contain

ol efin-1ike double bonds. When such bonds are present,
t he conpounds of the invention exist as cis and trans
configurations and as m xtures thereof. The term "cis"

r efeef_Birh@nd ) es-RiirRRcAkI PBa®bnyl2WRethyDSH glineRresT -sérbbxylic
reference to each other and the plane of the ring
pdd-efhwlesiith 5 "up" or both "down"). Anal ogously, the

t ergR_DihéRSKy- behethy- 8roPH-8ME@Ink AN4-aitatbBsylic acid-1-ethyl
subst | E ué;cﬁ?g \?\ﬁ"ﬁ }?e%’gnpgqgcgo%qo&éacﬁbg‘t helraaﬁlg“?ﬁg o

piteiemefhvi @eri ng (the substituents being on opposite
Si QeapRhethts- -tm&h%yﬁ«h_ Hﬁ-c%%n%%tr)]@-rhsﬁ@ts,‘l-@ihya}@-zl-l-quinoline-

oriéntation of a substituent wth reference to the
ricarrexyic acideetinyl pgfer;Bet a i s above the plane of the ring

and, A BN GoREE WHuoRSndthAte4-BihydrbH-BGinblindd -carboxylic acid
ethyl ester;

2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
methyl ester;

2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid methyl
ester;

2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
1-propyl ester;

2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 1-
propyl ester;

2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 2-
propyl ester;

2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 2-
propyl ester;

2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
tert-butyl ester;

2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid tert-
butyl ester; and

2-Ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-dicarboxylic acid-1-ethyl
ester-4-methyl ester.

In general, the compounds of this invention can be made by processes which
include processes analogous to those known in the chemical arts, particularly in light
of the description contained herein. Certain processes for the manufacture of the
compounds of this invention are provided as further features of the invention and are
illustrated by the following reaction schemes. Other processes may be described in

the experimental section. Analogous processes are disclosed in the following U.S.
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This invention also includes isotopically-Iabel ed
conpounds, which are identical to those described by

wo ooomodsasl | and 11, except for the fact that oOPEI/IB2004/000836

nore atons are replaced by agwpe or nore atons having
specific atom c nmass or mass nunbers. Exanpl es of
i sotopes that can be incorporated i nto conpounds of
the 15 invention include isotopes of hydrogen, carbon,

Iatafeh@gﬁﬁlch @P@’Iﬂé?@b intdrporatedidyefeiemee herditinadiogrtingy: aush

PtepLbi ot U Sc%%‘tgammlg@'% 159 Dise Plkne A7 B0 et

@99¢51Jq;sstﬂﬂ@téﬁm 1479@53@ mf@rpmetwwvsyu Sapél@ﬁtlﬂ@|69197 786;
salts of the nﬁoun S

ESH PRt BrS0g: B HeTeh B400 461 GpB AN ainaenal Buigation No. WO

iosayopes of other atoms are within the scope 20 of
this invention. Certain isotopically-I|abeled conmpounds

of thdhpReselinn $ehpaiesingrein describedarritendedde Bravie general
WREGRLiGrREH tﬁ@ﬁ#émb%ologgvbﬁ»@%e@mﬁb @%paﬂdtuaﬁl of Sy &tRe

i ncor por at ed are usef ul dr and/ or substrate

{Exawples givenr Heweyasnit w&%ﬁyldeﬁﬁfrqm thecdptqiled descrigfigns giyey in
%@Qﬁnﬂr@n{a\ sétion #Eihe m&%%%@@%pafaﬂorﬁ’@%lo‘}é@ axtbid further

preferred for their ease of preparation

@anéb@ genaralpfocedyrasipiescribgd tB‘§EQ"’t uft PRIHCWRR ﬁ'%f@é%ﬂ topt the
ISRhORRE prafdte AacARIMEDI theBe(deBemes may be modified further to

provide new Examples within the scope of this invention. For example, an ester
functionality may be reacted further using procedures well known to those skilled in

the art to give another ester, an amide,'a carbinol or a ketone.

SCHEME 1
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requi rements and, hence, mayze preferred in sone

ci rcunstances. |sotopically |abeled conpounds of this
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i nvention and prodrugs thereof can generally be

prepared by carrying out the procedures disclosed in
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SCHEME 1

According to reaction Scheme 1, the desired compounds wherein J is
carbon, the optional double bond is absent, R®is a group CH(V)(L) wherein L is a
(C4-Cs) alkoxycarbonyl group and V, R, R? R*, R%, R®, and R’ are as described
above (depicted in Scheme 1 as Formula Il compounds) may be prepared as a
mixture of diastereocisomers from the corresponding Scheme 1, Formula Ill

compounds by reduction of the double bond or L is R® as defined herein. This may




10

19

20

25

30

i ncluded herein. The term"treating", "treat" or
“"treatnment" as used herein includes 5 preventative

WQ 200g/0854pr ophyl actic) and palliative treat ment PCBIB2004/000836

"pharmaceutical | y acceptabl el3yis nmeant the carrier,
di l uent, excipients, and/or salt nust be conpatible
W th the ot her i ngredi ents of the fornul ation, and not
del eterious to the recipient thereof. "Conmpounds"” when

b 8chib\RIGy hydRSderefsh i e RBRINTRSE s8IV e kLoh & mefiaabl, ethanol
10 derivative or variation, incl Ule@’a conf or pat i onal

Pisaniie soidavilh a catplystaveh 8% RRLACHUR REMEFIUMLER CAPPN BB‘?‘?Q{"m

W@@pr@@s&e eﬁﬁé!% H 958 B @PQ pdHo® betwveenrBthrs, bﬂbyﬁﬂ‘hﬁsfer
ereoneric and other m xtures of such isomer

Medregenation LGIAE 8FIMAPHP frangte inj rg@mgdﬁgthaﬁgp@,pp@rqgﬁgence of a

LI RICA as PRH&idm oﬁ@anoanﬁ Efreacﬁlﬁﬁ n{&rpéﬂl\ké%swﬁyas methanol
tautomers”  Is neant chem cal ngloun s _that

ewtbanql at e dampaTaivg? BeEERE G0 B1°E} BPIANY %%Cstf)ﬁ‘}?ce((u?@'s
fﬁeﬂa‘ﬂmﬁ Wisk daFt Uy anﬁhlé @E&i‘ﬁp&]ﬁd&@?ﬂl&ﬁly provides a

usuaIIy position of drogen atom Vari ous
pnyep@ederanwefttb@ﬁ@r¢l§sfer@9ﬁ0@@wn Whlcﬁbﬂ“atﬁi Rgd lE%t%OL&%cﬂfe cis to

Bhé‘gnother.

The desired Formula IIl compounds wherein L, V, R', R, R*, R®, R®, and R’
are as described above may be prepared as a mixture of diastereoisomers from the
corresponding Formula IV compounds by removal of the hydroxyl group. This may
be achieved by treatment with a chlorinating agent such as phosphorus (llI) chloride
or thionyl chloride in a reaction inert solvent such as methylene chloride or chloroform
optionally containing a base such as pyridine, diisopropylethylamine or 2,6-di-tert-
butyl-4-methylpyridine &t a temperature between 0°C to 60°C, typically ambient, for a
period between 1 to 24hr. The chloro-derivative thus formed is then treated with a
finely divided metal such as zinc in the presence of an acid, or mixiure of acids, such
as acetic acid or hydrochloric acid in a suitable solvent, or mixture of solvents such as
methanol, water or tetrahydrofuran at a temperature between 25°C to 60°C, typically
ambient, to provide the desired product of Formula Ill.

The desired Formula IV compounds wherein L is a (C4-Cs) alkoxycarbonyl
group and V, R', R, R*, R, R®, and R’ are as described above may be prepared as a
mixture of diastereoisomers from the corresponding Formula V compounds by
reaction with a suitable organometallic derivative of the V group such as a
magnesium or lithium derivative, prepared in turn from a compound V-Hal where Hal
represents a chlorine, bromine or iodine atom, using methods well known to those

skilled in the art, for example as described in L.A. Paquette (Ed), Encyclopedia of

Reagents for Organic Synthesis, John Wiley and Sons, Chichester, England, 1995.

This reaction is conducted in a suitable reaction inert solvent such tetrahydrofuran or
diethyl ether at a temperature between -78°C to 25°C, typically -78°C, to provide the
desired product of Formula V.

The desired Formula V compounds wherein L is a (C4-Cs) alkoxycarbonyl
group and R', R% R%, R®, R%, and R’ are as described above may be prepared from
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chain and ring-ring tautonerism The expression
“prodrug" refers to conpounds that are drug

w@e@anssor s which foll owi ng adm nistration, rePEHER0041®0836

drug in vivo via sonme chem cg. or physiol ogi ca
process (e.g., a prodrug on being brought to the 20
physi ol ogi cal pH or through enzyne action is converted
to the desired drug form. Exenplary prodrugs upon

me%Yr@Q&)nH@]b%‘ﬁrﬂulbhﬂ cEMPbETRYYFeadioh WaR ap ek ,coﬁi@dur&iJlCCOL
@%d rolyzabl e ester-form n% resi dues of the conlp
oK iSracleaying prove SHEAS ChlprneplErastipe. 4t @ tgee it P%twee”

b“C ihmee, t?ﬁ&él&gan?olé}ﬂrlﬁ ‘é%&éctlﬁﬁrr‘%ﬁ"t&éowéﬁtr RIch ab Beetbhiefe or
hydrogen is reﬁ%ace (Cl-C4) a

m@neppam@émw ﬁgﬁ%mﬁ/@f a tlaseékahﬁ%Qf'lSSRﬂ?P@FWyla% or

BRYHyRBnihE %Hwotl@trgcé?saéf W‘wﬁ&l@ méy bé 'pP@%HN | Dépendmg on the
(aI anoyl oxy) - et hyl havi ng

aelyresof the Rl&@iv) éﬁnb%mthsfmwﬁw 0%99%@81696 ﬁheantwe@f L, the

‘F@Fnth%‘ vabRBundmal Bk kBitea re{é}%ﬂ?ix@ﬁ‘é/ Wit thel cofd¥pdmding Fofula

to 7 carbon atons, 1-neth
(Vzliqu@mP?!éQﬂ bonyl oxy) et hyl having from5 to 8 carbon

at onsy hé\l'desgn%HWGI%r\n%Bbﬁ %@{Hsr\‘/@fé?élﬁkh thaR" g, kY lej 3{7%@3 as

9 carbon atons, 1-(N al koxycar bony %am no et
Hasdringd Fpaim may ke nr@per@rd oM e @ﬁﬁespsm@ﬁe armgg Vil mepounds

by reaction with a suitable oxidizing agent, typically manganese (IV) oxide, in a
suitable reaction inert solvent such as diethyl ether at a temperature between 0°C to
25°C, typically ambient. Since this reaction produces an equivalent of water, which
may be deleterious in the subsequent step, this may optionally be removed by
addition of a solvent suitable for the next reaction such as acetonitrile or toluene and
evaporation of the solvent mixture to a volume somewhat less than that of the added
solvent, but not to dryness.

The desired Formula VIl compounds wherein R, R, R*, R%, R®, and R are
as described above may be prepared from the corresponding Formula [X compounds
by reaction with hydrazine hydrate in a suitable reaction inert solvent such as ethanol
or toluene at a temperature between 25°C to 180°C, typically 80°C to 170°C. The
hydrazone formation may be assisted by continuous removal of water, such as by the
use of a Dean-Stark apparatus, or by heating in a closed vessel to a temperature
beyond the boiling point of the solvent such as by a microwave oven.

An alternative preparation of the desired Formula Il compounds wherein L is a
(C4-Cs) alkoxycarbonyl group and V, R', R%, R, R%, R®, and R’ are as described
above may be accomplished from the corresponding Formula X compounds by
treatment with a chlorinating agent such as phosphorus (ill) chloride or thionyl
chloride in a reaction inert solvent such as methylene chloride or chloroform optionally
containing a base such as pyridine, diisopropylethylamine or 2,6-di-tert-butyl-4-
methylpyridine at a temperature between 0°C to 60°C, typically ambient, for a period
between 1 to 24hr. The chloro-derivative thus formed as a mixture of
diastereoisomers is then treated with a finely divided metal such as zinc in the

presence of an acid, or mixture of acids, such as acetic acid or hydrochloric acid in a
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crotonol actonyl, gamma-butyrol acton-4-yl,
di-N, N(C, -C2)al kyl am no(C2-C3)al kyl (such as

w@ 2odiossadhyl am noet hyl ), car banoyl - (C, - C2) al kyPCT/IB2004/000836

N, N-di (C, - C2)al kyl car banmoyl -45C1- C2) al kyl and

pi peridino-, pyrrolidino- or norpholino(C2-C3)alkyl.
WO 2004/ 085401 PCT/ |1 B2004/ 000836 -15 The fol |l owi ng
paragraphs describe exenplary ring(s) for the generic

Lihi2Sle SHRRAT bPr‘hix@J?é of YNt R RN B8 hedtianob xR loatefrahydrefuran at

si x nmenber ed arorratlcrlnsotlonall havi ng ope. o

g immpaiaives krivers22eIte 0% Ty Wﬁf@péma@m PFPY'B%EE&QE%J

gﬂoﬁhé’c%?oﬁﬂﬂaﬁu' fur include 5 phenyl, furyl t hi enyI
yrroig‘?geoxazol yl, thiazolyl, im dazol azol

i soxa snred,F@nga a(zqgn}qoungﬁ,w @PW}H is aﬁérp@ X}ﬁﬂrgonyl
g B%Q'\Pﬁh F@nﬁ R RZ LAY R a@(é%rﬂl&s@ﬁ%d%o(/é r':HaW)e prepared asa

rated, fully saturated or fully unsaturate

ﬂ@dlé’leglﬁfj'asﬁﬁ@ﬂf@ﬂ@@ oA e ensieseendind Faavlany O%Asf%’ur
F%E@Wﬁ@%un%‘e%%%MéﬂQ%ﬂ@%' of thd ¥ gmugémaeas a

nitrogen i nclude cycl openty cycl ohexyl ,
naghesiep oy lithium derlvatlve prepared in turn from a compound V-Hal where Hal
represents a chlorine, bromine or iodine atom, using methods well known to those

skilled in the art, for example as described in L.A. Paquette (Ed), Encyclopedia of

Reagents for Organic Synthesis, John Wiley and Sons, Chichester, England, 1995.

This reaction is conducted in a suitable reaction inert solvent such tetrahydrofuran or
diethyl ether at a temperature between -78°C to 25°C, typically -78°C, to provide the
desired product of Formula X.

The desired Formula X1 compounds wherein L is a (C4-Cs) alkoxycarbonyl
group and R', R, R*, R%, R, and R’ are as described above may be prepared as a
mixture of diasterecisomers from the corresponding Formula V compounds by
reduction of the double bond. This may be achieved by hydrogenation in a reaction
inert solvent such as methanol, ethanol or acetic acid with a catalyst such as
palladium or rhodium on carbon under a hydrogen pressure equal to 15-50 psi for a
period of 2-24hrs, or by transfer hydrogenation using ammonium formate in refluxing
methanol in the presence of a catalyst such as palladium on carbon in a reaction inert
solvent such as methanol or ethanol at a temperature between 0°C to 80°C, typically
25°C to 60°C.

An alternative preparation of the desired Formula X compounds wherein L is
a (C4-Cs) alkoxycarbonyl group and V, R', R?, R, R®, R®, and R are as described
above may be prepared as a mixture of diastereoisomers from the corresponding
Formula XII compounds, wherein K is a leaving group such as chlorine or bromine,
by hydrogenation in a reaction inert solvent such as methanol, ethanol or acetic acid
with a catalyst such as palladium or rhodium on carbon under a hydrogen pressure
equal to 15-50 psi for a period between 2-24hrs, or by transfer hydrogenation using
ammonium formate in refluxing methanol in the presence of a catalyst such as

palladium on carbon in a reaction inert solvent such as methanol or ethanol at a
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10 cycl ooctyl and phenyl. Further exenplary five
nmenbered rings include 2H pyrrolyl, 3H pyrrolyl,

wQ@2@y08abi nyl , 3-pyrrolinyl, pyrrolidinyl, PCT/IB2004/000836
1, 3-di oxol anyl, oxazolyl, thigzolyl, imdazolyl,
2H i m dazol yl, 2-im dazolinyl, imdazolidinyl,
pyrazolyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl,

i sothiazolyl, 1,2-dithiolyl, 1,3-dithiolyl,
?éfh r@cu@%‘t\bééﬂ 0°C to 889 @,ty?mc%@%‘@ﬁ@'aﬂbc to provide the desired

4- oxadi azol yl, 1, 2,5-oxadi azol yl,
mroyluth_f)faelma%& yI 1,2.3 15 triazolyl,

1 2, 4Ah6thél|ZéHeY|41atlvé p%péra‘hbh éﬂhéé@élb@d, Formula X compounds wherein
4-oxatri azol oxat r,i azol.yl

2,3
?;Hﬁ 3 (G-Gy) alkewmoyyl grqupzarw_\éll%gxgz(ﬁ YR, R’ and R’ are as described
%bg\/eaﬂéij &i(ﬁféﬁébéld 1asJa rﬁlxﬁrréjb%é’rb?dlbomé@‘fﬂan?th@correspondmg

oxat hi azol yl “and 3- oxat hi | . Further exenplary s
%cqmmg@d;s mg resetion gf ﬁﬂﬁr fe bapd. JiisiRgy be accomphshed

lBy hy&bé’%atlorﬁ’lnpeﬂe'aeﬂldw hert dolvend bR e@%ethén@ é’lhéﬁ@l BYdoetic acid
di oxanyl, norpholinyl, 1,4-dithianyl,

w«:h rfBiabisbPyaas, PAigHIm &% heglum m/%rh?ra wﬂﬁr a "W'EQQQP Ripssure
%hﬁ’ﬁrt@ﬂ BY bsi fév agpénddrlieﬁﬁéém 24hks ?or‘ﬁyttréhﬁél‘ M¥4kagenation using

triazinyl, 1,3,5-trithianyl, 4H 1, 2-oxazi nyl,
zmmonsmf@arzlawn reflgking methanehipithe presengeof a_calalyst siph as

éx i &h Bbon ?n% fealidhiag Sotlent éu%hlas“meﬂﬁaﬁélwlethaﬂol%t 5-

I azi ny 4- oxazi nyl, o-isoxazin

frEemRRsRIEILS bgtweemO@ th@)@ttyplge\ily e toﬁOQC@o provide the desired

product of Formula X. An alterqatlve method of reduction involves treatment with
diimide which is generated in situ in a reaction-inert solvent in the presence of the
Formula IV compounds by a number of methods known fo those skilled in the arts,
such as those described in L.A. Paquette (Ed), Encyclopedia of Reagenis for Organic

Synthesis, John Wiley and Sons, Chichester, England, 1995.

The desired Formula Xl compounds wherein L is a (C4-Cs) alkoxycarbonyl
group, K is a leaving group such as chlorine or bromine, and V, R', R>, R, R°, R’,
and R are as described above may be prepared as a mixture of diasterecisomers
from the corresponding Formula VII compounds by reaction with a suitable
organometallic derivative of the V group such as a magnesium or lithium derivative,
prepared in turn from a compound V-Hal where Hal represents a chlorine, bromine or
iodine atom. This reaction is conducted in a suitable reaction inert solvent such
tetrahydrofuran or diethyl ether at a temperature between -78°C to 25°C, typically -
78°C, to provide the desired product of Formula XII.

As referred to above, the desired Formula VIl compounds wherein L is a (C4-
Cs) alkoxycarbonyl group, K is a leaving group such as chlorine or bromine, and R',
R? R* R R® and R are as described above may be prepared as a mixture of
diastereoisomers from the corresponding Formula VI compounds by reaction with an
acyl compound KCOL at a temperature between 0°C to 25°C, typically ambient, in a
reaction inert solvent such as acetonitrile or toluene, optionally in the presence of a
base such as diisopropylethylamine or triethylamine to remove traces of HK which
may be present. Depending on the nature of the substitutents on the Formula VI
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oxat hi azi nyl, 1,4, 2-oxadi azi nyl and
1, 3,5, 2-oxadi azinyl. 25 Further exenplary seven

woresobesadl ri ngs i ncl ude azepi nyl, oxepi nyl, aneCT/IB2004/000836

thiepinyl. Further exenpl arygei ght nenbered rings

i ncl ude cycl ooctyl, cyclooctenyl and cycl ooctadi enyl.
Exenpl ary bicyclic rings consisting of two fused
partially saturated, fully saturated or fully

B BoUHI R tHd NERureof B) the FBIARE 9 cbinPBiSnd hakB& obtained as a
i ndependent |y, 30 optionally having one to four

ﬁMt@PdﬁWdh%C@QSEEWW ForgBie 88MPPYNY% r om ni t r ogen,
SU' f U"I'hé‘ﬁ@&%%@rﬁulb ')@I'I g6tfpounde lvdhéte"WM,ls a I(ELOC&) |alkoxy group and
soindol 3Hindolyl, 1 Hisoindol }%
Rt oﬁer\%/ akbppy i areh@a desgifpesricye m%%ﬁm §Ff as a mixture of
Q%@%@Jdﬂo\ﬂers fr& W@&Féébdﬁdlnq mﬁﬁﬁ\l@l)domp@wds by reaction with
benzo(c)thi enyl H i ndazo i ndoxazi

BbrsEske BbR JAMPer e RO RIS CYP 2bige ﬁxﬂq@#%a@gw InRfgaRgan inert

4bhEMISDEN b b dnitri@Wr iphdridMh thel prestdicE of 4 B¥de subPas
2004/ 085401 PCT/ 1 B2004/ 000836 -16 ci nnol i

|
gliropearaiethyiaming;eri tHethypming: Adgitien ekiie idasired 'a1dohiol MOH to the
Lcifl cRRREYE IMhé Biel¥hoe deREdsdibB¥e then provides the desired Formula XII

compound.

The desired Formula XIV compounds wherein M is a (C4-Cs) alkoxy group
and R', R% R* R®, R®, and R’ are as described above may be prepared as a mixture
of diastereoisomers from the corresponding Formula XllI compounds by
hydrogenolysis. This may be achieved by hydrogenation in a reaction inert solvent
such as methanol, ethanol or acetic acid with a catalyst such as palladium or rhodium
on carbon under a hydrogen pressure equal to 15-50 psi for a period between 2-
24hrs, or by fransfer hydrogenation using ammonium formate in refluxing methanol in
the presence of a catalyst such as palladium on carbon in a reaction inert solvent
such as methanol or ethanol at a temperature between 0°C to 80°C, typically 25°C to
60°C. Alternatively, the Formula XlIl compounds may be treated with a finely divided
metal such as zinc in the presence of an acid, or mixture of acids, such as acetic acid
or hydrochloric acid in a suitable solvent, or mixture of solvents such as methanal,
water or tetrahydrofuran at a temperature between 25°C to 60°C, typically ambient, to
provide the desired Formula XIV compounds.

The desired Formula XV compounds wherein R', R?, R*, R®, R®, and R” are
as described above may be prepared by hydrolysis of the ester group of the Formula
XIV compounds, using methods well known to those skilled in the arts, such as can
be found in L.A. Paquette (Ed), Encyclopedia of Reagents for Organic Synthesis,

John Wiley and Sons, Chichester, England, 1995, for example, by treatment with an
aqueous base, preferably, lithium, sodium, or potassium hydroxide, in a polar solvent,
preferably dioxane, at a temperature between 0°C and 100°C (preferably room
temperature) for between 1 to 20 hours to provide the desired Formula XV
compounds.

SCHEME 2
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nmet hyl butyl, 2-nmet hyl butyl, 3-nethyl butyl, hexyl,
i sohexyl, heptyl and octyl. "Alkenyl" referred to

whegoeioss4pry be |inear or branched, and they naRCHIB0040®0836

cyclic (e.g. cyclobutenyl, cygl.opentenyl,

cycl ohexenyl ) or bicyclic or contain cyclic groups.
They contain 1-3 carbon-carbon doubl e bonds, which can,
be cis or trans. 20 By "al koxy" is neant strai ght

chain A%@éréﬁh&'ic?n@a@ﬂn&ﬂ’éch%hebz" W&%ﬁe@ B@fhﬁblﬁﬂ% Whatei$l is carbon,

al kyl ~bonded through an ox of such alko§¥)

@Qﬂqﬂgnql éggmﬁbﬁ@d IStabéerHe& i§ ﬁe&r@@n&é ﬁﬁ OBt 8B Ex-
LikBxRaFoh W&o &Wh@br F%nw hex®?, Fet hgw, andROPERY .

I sopropoxy,” but oxy,” 1 sobu

terti'ary butoxy,
gesaribry ab@\@o@@ﬁp@ﬂ;ﬂs Fom@@béﬂzl SRPOUNSis) May Pe perragsdas a
Erﬁ%t@?éyof dﬁ%@w{ers ﬁ@rﬂttﬁé( bforFH%go&ﬁﬁﬂxd(rmu@X\)?ﬁ cé@ nds by

e t -
mécgclmgwma pnrggéntmdn\?%ggwn ke praganse pf @ aw@blq brseseptiahi By
%%lebﬁclc;[§4 unbedY7 ehe, ﬁ@og AWIletrgPén{lﬁé‘ %féhﬁlé?’mne or sodium

i nteger s erences sai d car bon"
ihydridedn g eapsien inggisalvealrsyieh as &, Nﬁmqthwarm@mﬁerﬂjmeﬂwsulfomde

%gg%@ﬁ@gﬁ&héﬁ@é@mhﬁ@?&&@Cli)%f\‘/&ée}ﬁ 0ot kdet@ Bipicafyf Sbient.

The desired Formula XVII compounds wherein Q is a leaving group such as
chlorine, bromine, methanesulfonyloxy or p-toluenesulfonyloxy and R', R?, R*, R®, R®,
and R’ are as described above may be prepared as a mixture of diasterecisomers
from the corresponding Formula XVIII compounds by reaction with the appropriate
reagent such as methanesulfonyl chloride or toluenesulfonyl chloride in the presence
of a suitable base such as diisopropylethylamine or friethylamine in a reaction inert
solvent such as N,N-dimethylformamide, dimethylsulfoxide, chloroform, methylene
chiloride or toluene at a temperature between 0°C to 60°C, typically ambient. Other
suitable reagents for formation of the Formula XVII compounds include phosphorus
(Il chloride, phosphorus (lIl) bromide and thionyl chloride optionally in a reaction
inert solvent such as chloroform, methylene chloride, pyridine or foluene at a
temperature between 0°C to 80°C, typically ambient.

The desired Formula XVIIl compounds wherein R', R?, R*, R%, R®, and R are
as described above may be prepared as a mixture of diastereoisomers from the
corresponding Formula IX compounds by reduction of the carbonyl group using
methods and reagents well known to those skilled in the arts, such as can be found in

L.A. Paquette (Ed), Encyclopedia of Reagents for Organic Synthesis, John Wiley and

Sons, Chichester, England, 1995, for example using sodium borohydride in an
alcohol solvent such as methanol of ethanol at a temperature between 0°C to 60°C,
typically ambient or using potassium tri-sec-butylborohydride (K-Selectride®) in a
reaction inert solvent such as tetrahydrofuran or diethyl ether at a temperature
between -78°C to 25°C, typically 0°C.

In an alternative procedure, the desired Formula XVIIl compounds wherein
R', R% R* R% R®, and R’ are as described above may be obtained by treatment of

the corresponding Formula XIX compounds with sodium nitrite in the presence of an
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30 optionally nono-substituted with hydroxy, said
carbon is optionally nono-substituted wth oxo"
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i ncluding the connecting carfpon. References to a
"nitrogen... di-substituted wth oxo" herein (e.g.,
claiml1l) refer to a termnal nitrogen which
constitutes a nitro functionality. WO 2004/ 085401
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corresponding 4-methoxyquinoline compounds of Formula XX by treatment with an
organomagnesium derivative of the R? group together with an acylating agent such
as ethyl chloroformate at a temperature between -100°C to 70°C, typically -78°C in a
reaction inert solvent such as tetrahydrofuran followed by warming to a temperature
between 0°C and about 70°C (preferably ambient) for between 0.1 and 24hr,
preferably 1hr, followed by hydrolysis in aqueous acid, preferably 1N hydrochloric
acid to give the desired Formula IX compounds, as described in US Patent 6197786.
In an alternative procedure, the desired Formula IX compounds wherein R,
R? R* R®, R® and R’ are as described above may be obtained by oxidation of the
corresponding Formula XVIIl compounds using a variety of methods and reagents
well known to those skilled in the arts, such as can be found in L.A. Paquette (Ed),
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons, Chichester,

England, 1995, for example pyridinium chlorochromate, aqueous sodium hypochlorite
in the presence of a catalytic amount of 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO)
free radical and catalytic potassium bromide in a suitable reaction inert solvent such
as methylene chloride, or alternatively with acetic anhydride and dimethylsulfoxide.
The desired Formula XXI compounds wherein R", R, R*, R, R®, R” are as
described above may be prepared from the corresponding Formula IX compounds
by treatment with trimethylsilylcyanide in an inert solvent such as an aromatic
hydrocarbon (e.g.,benzene, toluene, xylene) in the presence of a catalytic amount of
Lewis acid, preferably zinc iodide, at a temperature of about 25 °C to about 140 °C,
preferably about 80 °C to about 100 °C, for 1-12 hours , preferably 5 hours. The
resulting solution is concentrated to dryness and added directly without further
purification to a polar solvent (e.g., methanol, ethanol). A solution of acid (preferably
hydrochloric) in a polar aprotic solvent (preferably dioxane) is added to the solution

and the mixture is stirred at a temperature from 0 °C to about 100 °C, preferably
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et hyl enedi am ne tetraacetic acid. As used herein, the
expressions "reaction-inert solvent" and "inert

waeologestddl 10 refer to a solvent or a m xture PCEIB0064/000836

whi ch does not interact wth_gjarting material s,
reagents, intermedi ates or products in a manner which
adversely affects the yield of the desired product.
In one enbodi nent of fornula | conpounds of the

R6&H @é?ﬁpéré*l’ﬂﬁéﬂfdrolrlo 24holfs, @Té?é’él%@ﬁoﬁ%, toSielf Me Pbfrhda XXI
carbonyl; X'is -OY; Y for each occurrence is

|C‘1‘?H@Bléf|‘*ﬂ§ently (Cl-c6)al kyl, said (Cl-0Cs)al kyl

opt i on%lonés.réh%rmlamﬁn ESmpuungs (heid RER?0R?, RQIRF R are as
(Cl-C6)al kyl optionally nono-substituted wWith Z: 20

(ieerBRH abotasmay e PHAPAIAA A dRTatPon 0 FProHB AT cabands
Ty theXtnkeihe QhtH 'é%&ﬂ:ﬂghég%ﬂt §iRhHs oIS dFil@8r sodium

opti onal | y haV| ng one to two heteroatons sel ecte
ioerRgperRivaidein a reaction inert solvent such as methanol or ethanol preferably
ethanol, at a temperature of about 0 °C to about 100 °C (preferably reflux
temperature) for 0.1 to 5 hours (preferably 0.75 hour) to provide the desired Formula
XXIl compounds.

Alternatively, the desired Formula XXII compounds wherein R', R? R*, R®, R®,
R’ are as described above may be prepared from the corresponding Formula XVII
compounds, wherein Q is a leaving group as described above, by treatment with a
cyanide salt such as lithium, sodium, potassium or a tetraalkylammonium cyanide in a
reaction inert solvent such as dimethylformamide at a temperature between 0 °C to
100 °C for 1 to 12 hours, to provide the Formula XXII compounds.

The desired Formula XXI1l compounds wherein R', R?, R*, R®, R®, R” are as
described above may be prepared from the corresponding Formula XXII compounds
by dissolving in concentrated sulfuric acid containing five equivalents of water at a
temperature from 0°C to 100°C (preferably room temperature) for 1 to 20 hours. The
resulting amide is then dissolved in a polar solvent (preferably methylene chloride)
and treated with trimethyloxonium tetrafluoroborate at a temperature from 0°C io
100°C (preferably room temperature) for 1-20 hours (preferably 12 hours). The
resulting imino ester is then treated with an aqueous base, preferably, lithium,
sodium, or potassium hydroxide, in a polar solvent, preferably dioxane, at a
temperature between 0°C and 100°C (preferably room temperature) for between 1 to
20 hours to provide the Formula XXIII Compounds.

The desired Formula XXIV compounds wherein R", R?, R*, R®, R®, R’, R® and
R® are as described above may be prepared from the corresponding Formula XXIII
compounds by treating the acid in a reaction inert solvent (preferably
dichloromethane) with the corresponding amine (NHR®R®) in the presence of 1-
hydroxybenzotriazole hydrate (HOBT) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI) at a temperature between 0°C to 100°C

(preferably ambient temperature) for 1 to 24 hours (preferably 12 hours).
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from oxygen, sulfur and nitrogen; wherein said Z
substituent is optionally nono-, di- or

WO 0048838t i t ut ed i ndependently with hal o, PCT/IB2004/000836

(C1-CA)al kyl, (4-C4)al koxy, 43C, -C4)al kylthio, nitro,
cyano, 25 oxo, or (C,-C4)alkyl oxycarbonyl, said
(CA-C)alkyl or (C -C4)al koxy is optionally
substituted with fromone to nine fluorines; R2 is
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fully unsaturated (Cl- C4) straight or branched car bon
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ain 1s optiohall'y mono= substituted 0X0 or
oo KXVeeimposds ur is optionally nDno- or
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sat urate y sat urated or unsat urat ed t hr ee
RS (Wi ae4yitgsihe scoreRf rtrgzmreasrmwsmpn) arpgas described above may

be prepared from the corresponding Formula XXIV compounds by reduction with a
hydride source, preferably sodium borohydride, in the presence of an acid such as
trifluoroacetic acid in a reaction inert solvent (preferably tetrahydrofuran) at a
temperature of between 0 °C and 100 °C for 1 to 20 hours (preferably 12 hour).
When R® and/or R? is H, the amine may be acylated using standard amide coupling
conditions known to those skilled in the art such as those described in L.A. Paquette
(Ed), Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons,

Chichester, England, 1995, to produce further Formula XXVI compounds.

An alternative preparation of the desired Formula XXV! compounds wherein
R', R?% R* R’ R°and R’ are as described above and R® and R® are H involves
reduction of the corresponding Formula XXII compounds using procedures known to
those skilled in the art, such as those described in L.A. Paquette (Ed), Encyclopedia
of Reagents for Organic Synthesis, John Wiley and Song, Chichester, England,

1995, for example using borane-tetrahydrofuran complex in a reaction inert solvent.
These primary amines may subsequently be converted to amides as described above
to produce further compounds within the scope of the present invention.
The desired Formula XXVII compounds wherein R, R, R*, R®, R®, R"and V are as
described above and X' is OH, F, or H, may be prepared from the corresponding
Formula XXV compounds by treatment with a reducing agent such as sodium
borohydride in a polar solvent such as methanol or ethanol at a temperature of about
0 °C to about 100 °C for 1 to 10 hours (preferably 1 hour) to produce Formula XXVII
compounds wherein X' is OH.

Formula XXVII compounds when X'=N may be prepared from the
corresponding alcohol (X'=OH) which is converted to the mesylate and displaced with
sodium azide. The azide is hydrogenated to NH,. One skilled in the art can convert

NH, to NR'H by standard reductive amination conditions using the correspounding
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five nmenbered ring optionally having one heteroatom
sel ected i ndependently from oxygen and sul fur;

wob@resaosai d R2 ring is optionally nono-, di-PGI/IB2004/000836

tri-substituted independentlysy W th hal o, hydroxy,

(C, -Co6)al koxy, amno, nitro, (C, -C4)alkyl oxycarbonyl
or carboxy; 5 wherein R3 is a fully saturated,
partially unsaturated or fully unsaturated one to six
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nono-, di tri- substituted independent| Yy with

hal o, Msseavesavhson iisNdptheosratesponitealeehios 5 FQH: may e
WohJLriBY 4 ﬁé%fms&%‘téj d%%fa@@é‘witﬁaﬁ@in%@ 844 [eluced with hydrogen to

nono- subs cyano, sal car on 1S

opduee ané 9mqlgrwﬁs§aﬂm¢rt lW lae X is NHEX 6R sMeni the eereespoRding
gHHaHf arhl d 6nlBRRIto I-ﬁ "Gy 1R With @hyWokhate at a
oden al I y’nono- or

Sal r 'S optlon
térarbisite beltveeh OPE o 100/ beyencroi-28oursdneferablyd 12 plysh The

PPy SR ot FR2Shs het U5t st
i(s.gabehzepe, tofuene,, préferablydolusine) and a reducmg agent such as borane
methy! sulfide complex at a temperature between 0 °C to 100 °C between 1-24 hours
(preferably 12 hours) to provide the desired mono methyl amine product. When X'is
NHR', the corresponding primary amine NH, may be converted to NHR' by standard
reductive amination conditions by treatment with an aldehyde R'in a polar solvent
such as methanol or ethanol in the presence of sodium borohydride or sodium
cyanoborohydride at a temperature between 0 °C to 100 °C between 1-24 hours
(preferably 12 hours). When X' is NR'R?, the corresponding secondary amine NHR'
may be converted to NR'R?by standard reductive as described above. Compound
XXV may also be converted to NH,, NHR', and NR'R? by standard reductive
amination conditions with the corresponding aldehyde or ketone as described above.
This method produces a mixture of amine diastereomers that may be separated by
silica gel chromatography.

These may be converted to the corresponding Formula XXVII compounds
where X' is F by treatment with a fluorinating agent, such as diethylaminosulfur
trifluoride (DAST) or [bis(2-methoxyethyl)amino]sulfur trifluoride (Deoxyfluor) in a
reaction inert solvent such as dichloromethane or 1,2 dichloroethane at a
temperature between -78 °C to about 100°C (preferably ambient temperature) for 0.1
to 10 hours (preferably 1 hour). These may be converted to the corresponding
Formula XXVII compounds wherein X" is H by reduction with a suitable hydride
source such as diisobutyl aluminum hydride in a reaction inert solvent such as
tetrahydrofuran at a temperature between -78 °C to about 100 °C, preferably about 0
°C, for 0.1 to 10 hours.
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and nitrogen such that V is pet imdazolyl or a fully

saturated heterocyclic nitrogen- containing ring
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SCHEME 3

According to Scheme 3, the desired Formula XXIX compounds wherein J is
nitrogen, the optional double bond is absent, and R?, R*, R®, R®, and R are as
described above, may be prepared from the corresponding Formula XXX compounds
by reaction with an alpha-ketocarboxylic acid R*COCO,H in a protic solvent, such as
ethanol or methanol at high temperature. These temperatures can be conveniently
and safely achieved using a microwave apparatus familiar to one skilled in the art,
such as a Emrys Optimizer (Personal Chemistry, Uppsala, Sweden) or Milestone

microwave (Milestone Laboratories, Sorisole, Italy). The resulting reaction mixture is
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si x menbered ring optionally having one to two
het eroat ons sel ected i ndependently 30 from oxygen,

wa@iohss4and nitrogen; wherein said T substitueP@T/IB004/000836

optionally nono-, di- or tri-glbstituted

i ndependently with halo, (C -C6)al kyl, hydroxy,

P- C6) al koxy, (Cl-C4)al kylthio, am no, oxo, carboxy,
(C, -Co) aI kyI oxycar bonyl, nono-N- or

dbnddndy héddatdans P@rnwm@kﬁwcaﬁ@ome&é&%él%auy
PCT/ | 82004/0 0836 -19 said &)Cl- yl

custatisya Praiegnalivels can Rreperifisg by dagh worﬁa@grapawe gilica gel-

ni ne Tﬁé‘égélké&i%rmﬂfém cbﬁlpBqu{sQ/@%rﬂequ RINRE T and R’ are as
enbodi nent of formula n&oun s of the present

idasesiaed ghovesmay be pr(eeqrﬁei')o § lcorrggnenging Fermiga XXIX compounds
gagu géﬁég“i fth a%HBﬁﬁétFnB Cg&nt%%h a8 @’9%*5%?% (FHP‘@hlbr%le Bhé¥®horus
éymwmquqe thlonyl chﬁorlde or %rlphenylﬁhosphme/carbon tetrachloride. Typically
Formula XXIX compounds are dissolved in excess phosphorus oxychloride and the
mixture is heated to about 100°C, for 12-18h. After cooling excess phosphorus (V)
oxychloride is distilled off and the residue is carefully quenched with saturated
NaHCOs. The resulting agueous suspension is extracted with an appropriate organic
solvent, preferably methylene chloride.

The desired Formula XXXII compounds wherein R%, R*, R®, R®, and R are as
described above may be prepared from the corresponding Formula XXXI compounds
by catalytic hydrogenation in the presence of standard catalysts well known to those

skilled in the art, for example as described in L.A. Paquette (Ed), Encyclopedia of

Reagents for Organic Synthesis, John Wiley and Sons, Chichester, England, 1995.

Typically, the compound is dissolved in an organic solvent, preferably a polar solvent
such as acefic acid. Additives such as sodium acetate are usually added to improve
the reaction rate. An appropriate catalyst is chosen, such as palladium on carbon.
Hydrogenation is carried out at elevated pressures in an appropriate apparatus,
preferably for about 6 h. The catalyst is filiered off to yield the Formula >XXXI|
compound, which is typically isolated after chromatography on silica gel.

The desired Formula XXXIIl compounds wherein R?, R*, R®, R®, and R’ are as
described above may be prepared from the corresponding Formula XXXII
compounds by reaction with boc-anhydride as described in the T. W. Greene and
G.M. Wuts, Protective Groups in Organic Synthesis, Wiley Interscience, 1991.

Typically, the reaction is carried out in a solvent such as methylene chloride at -78°C
to 0°C, typically -40°C. In general, in this procedure, there is a selective
functionalization of the less hindered nitrogen in Formula XXXII compounds. The
Formula XXXIIl compounds can be purified by standard silica gel chromatography, if
needed.

The desired Formula XXXIV compounds wherein R', R, R*, R%, R®, and R’
are as described above may be prepared from the corresponding Formula XXXII!
compounds by introducing the acyl, carbamoyl, sulfinyl or sulfonyl group R'. This may
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or
compound by treatment wn h an acnd as descnbedy in the T. \Xl Greene and G.M.

Wuts, Protective Groups in Organic Synthesis, Wiley Interscience, 1991. In a typical

procedure, the bis-carbamate is treated with trifluoroacetic acid at ambient
temperature for 1-24hr, typically 3hr. Upon completion, the acid is removed by
evaporation and the residue is partitioned between an organic solvent, preferably
methylene chloride and aqueous sodium hydrogen carbonate. Evaporation of the

organic solvent affords the desired Formula XXXV compounds.
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SCHEME 4
According to Scheme 4, the desired compounds wherein J is nitrogen, the
optional double bond is absent, R', R%, R*, R®, R® and R are as described above and
R® is as described above wherein the connecting carbon is oxo substituted (depicted
as Formula XXXVI compounds) may be prepared from the corresponding Formula
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-20- R2 is ethyl or nethyl; R3 is
(3,5-bis-(trifluoronethyl)-phenyl)-hydroxy-nethoxycarb

woeykAosEdhyl ; (3, 5- PCT/IB2004/000836

bi s-trifluoronethyl-phenyl)-nmgghoxycarbonyl - met hyl ;
(3,5-bis-trifluoronethyl-phenyl)- cyano-nethyl,
3,5-bis-trifluoronethyl-benzoyl;
(3,5-bis-trifluoronethyl-phenyl) 5 hydroxy-methyl;
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Filtration of the resin followed by evaporation and purification on silica gel yields the
required compound of Formula XXXVI.

The desired Formula XXXVII compounds wherein R', R?, R*, R?, R®, and R’
are as described above and R® is as described above, wherein the group V is
attached to the connecting carbon, may be prepared from the corresponding Formula
XXXV compounds by alkylation with the appropriate alkyl bromides. These
alkylations are typically carried out in a polar solvent such as dimethylformamide,
dimethyl sulfoxide, N-methylpyrrolidone etc. in the presence of a base (e.g.,
potassium carbonate, triethylamine, pyridine, 4-dimethylaminopyridine, lutidine) at a
temperature between 25°C to 200°C, typically 150°C. Due to the unreactivity of
quinoxalines, heating in the microwave at the appropriate temperature is particularly
suitable for this procedure. Alkylations can be performed with a variety of alkyl
bromides, such as arylmethyl bromides or alpha-substituted arylmethyl bromides.
Use of suitable microwave equipment such as the Emrys Optimizer (Personal
Chemistry, Uppsala, Sweden) or Milestone microwave (Milestone Laboratories,
Sorisole, ltaly) facilitates these reactions.

The desired Formula XXXVIII compounds, wherein R', R% R*, R?, R, R” and
V are as described above may be prepared from the corresponding alpha-
bromoester VCHBrCO,Me compounds. These alkylations are typically carried out in a
polar solvent such as dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidone
etc. in the presence of a base (e.g., potassium carbonate, triethylamine, pyridine, 4-
dimethylaminopyridine, lutidine) at a temperature between 25°C to 200°C, typically
150°C. Due to the unreactivity of quinoxalines, heating in the microwave at the
appropriate temperature is particularly suitable for this procedure. Use of suitable
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I n anot her enbodi nent of conpounds of fornula I, the
bond between C3 and 15 J is a single bond. In yet

wapethgoenbodi mrent of conpounds of fornula |, PCTHEB2oN®0836

between C3 and J is a doubl egqond. |n another

enbodi nent, the conpounds of fornmula | are sel ected
fromthe group consisting of: 20 (R R

S)-4-[ Am no- (3, 5-bis-trifluoronethyl -phenyl) -

REBY e gqlﬁérﬂé/ﬂt s@éh as the Emrys Oﬁjmlzer (Personal Chemlstry, Uppsala

trifluoromethyl-3,4- dro-2 ui nol i ne-1-carb ¥
@qege@tqunegtgﬂ@mlcr@\p@v ilestone Laboratories, Sorisole, Italy) acmtates

et %fb (3 5-bis-trifluoronet hyl - phenyl ) -
met hy 2-et hyl - 6-
trifi Jbesesirasformuls @O compernds wheeinR - R.d&r BosR/| Rcand V

%)?é %s ?éé%éb%cﬁéﬁo% aﬁ/%e prlg%arﬁd rom the ¢ SesBondlng Formula XXXV

tritluoro benz ethyl-6-triflu
sponetnds| by3he reguelipirad ih%tqﬁurmypmﬁiw uﬁéﬂglrea@ﬁrﬁ%ﬁw PQﬁdltlonS

gge'll‘%f\%rgw thEs%t Silled glﬁhe Rrt. For eﬁamﬂ] Formula XXXVIII compound?]can

s-tri oromet h hyl am nonet
ye]treptegtwitpl litrgum aluminum hydride in anhydrous ethereal solvents such as

ttétfefhly%ﬁ}?%%rm/ éthg’r’ AP atRssTEh QN BRvEES=76°BARYW! Typically
treating the reac‘uon mlxture with sodium sulfate hexahydrate or silica gel/chloroform
and removal of the solids by filtration gives a crude product from which Formula
XXXIX compounds are typically isolated by silica gel chromatography.

The desired Formula L compounds, wherein R', R%, R*, R°, R®, R"and V are
as described above may be prepared from the corresponding Formula XXXIX
compounds by using an appropriate alkylating agent, such as an alkyl iodide or
bromide and a base, such as sodium hydride, in a reaction inert solvent such as
tetrahydrofuran or dimethylformamide to obtain the desired Formula L compounds.

The desired Formula LI compounds, wherein R', R%, R*, R®, R®, R"and V are
as described above and Ac is an acyl group (which are within the scope of the
present invention) may be prepared from the corresponding Formula XXXIX
compounds by using a suitable acyl chloride and a base such as pyridine,
triesthylamine or 4-dimethylaminopyridine in an anhydrous solvent such as
dichloromethane. Depending on the reactivity of the acyl chloride, one can use the
base, such as pyridine, as the solvent. The products can usually be isolated by
concentrating the reaction mixture and purifying the product by silica gel

chromatography.
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trifluoronethyl-3,4-di hydro-2¢.quinoline-1-carboxylic
acid ethyl ester; 30 (R
R) -4-[(3,5-bis-trifluoronethyl-phenyl)-hydroxyl - net hox
ycar bonyl - net hyl ] -
6, 7- di et hoxy- 2- met hyl - 2Hs@MERg!4 ne- 1- car boxyl i c acid
et hyl ester; (R
S) - 4-+63, 5- bis-trifluor orrm‘*ﬁ%lll -phenyl ) - hydroxyl - met hBx
é@ar onylenet hyl ] - RS R®

, t hoxy-2- nethyl - 2 i nol i ne-:l;ca.rhongLic a j\
ter WD 2004/ gg ] kB2004/ 000836 - R 2

§, R)I-, 4[(35b|str|fluq{70 . t hyl - phenyl ) - hydroxyl R7©
nmet h(B(ycar bonyl - nethyl]- 6, i met hoxy- 2- hyl -

3, 4-di hydr o- 2H qui nol i ne- 1- carboxylic a et hyl LIV
estéft (R S, Li
S)-4-[(3,5-bis-trifluoronethyl - oxyl - mgt hox

ycarbonyl 5 methyl]- 6, 7-di nmet
3, 4-di hydro el qw nol i ne- 1- [ id et hyk4 R3

ester: 6 =5 'I\lj\
j\ R® N~ OR?
" O

R4
RS H LVIIl
DO MW
v R” H
/ XXXV \
R N R 33
J§ S
e )
LV R" H
LIX

5 |
R N j\ RS N
; : 1
R , Il\l1 R R8 N R2
R R R’ I|?1
LVII LX

SCHEME 5
Scheme 5 describes the preparation of further compounds, in which J is
nitrogen and the optional double bond is absent (i.e. quinoxalines), using solid phase
chemistry similar to that described by V. Krchnak et.al., Tetrahedron Lett. 42, 2443-

2446 (2001), and which offers several advantages. This chemistry can also be
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S)-4-[(3,5-bis-trifluoronethyl-phenyl)-hydroxyl - met hox

wQ@e@nbgmyl - net hyl]- 6, 7-di met hoxy- 2- net hyl -  PCT/IB2004/000836

3, 4-di hydr o- 2H- qui nol i ne- 1- cagdboxyl i ¢ aci d et hyl

ester; 10 (R R

R) -4-[(3,5-bis-trifluoronethyl-phenyl)-hydroxyl - net hox
ycarbonyl - nethyl]- 6, 7-di met hoxy- 2-net hyl -

Barfied bbt}’lﬁ“fﬁé s%lrﬂmawpﬂgéé B\EsubsafifROny kdsi win gh lebivdn rich

t
%Q’ylrﬁétbxlgrcamsﬁlschtaﬂ 4-mgtosyhengy ior BetPEYoRPEPeYd a0 HEIRG it Jike @

%ﬂft&ﬁiﬁ%{ broup and cleavmg under appropriate condltlons as described in T.W.
net hyl 6-trifluoroneth 3, 4- di hydr 0- 2H qui no

ﬁrﬁglelar@,«ﬁ MD tqs Prafecivedsigyps in qg@@_éﬂg%g Wjley Interscience,
%94 |h(p%rt’réu|§+ $hi Eéﬁérﬁ@ﬂsrg{)i&é&w hreBRT Prepardiiciot-cRriihoxy

car
ﬁﬁmw%e@fr@f\ hiral @ninqaiqohiels oMeehgie-readily grapperdoTIRMeh o
ayaﬁbifz(cﬁﬁ‘élké%ﬂddcﬁis%lng rRdthYds an%sréé‘g"ents(\ﬁell KRown to those skilled

Bi s-trifluoronethyl -phenyl)-hydroxy- net hoxy
duihBeRyl - 20

et hybha st Mnd@oﬁhb%lm%ﬁ%fjﬁ&s‘ wibréin @2 Nyd RO - FPEn QI BR as

line-1-carb I c acl
described above can be prepared from the corresponding aminoalcohol

R*CH(CH,OH)NH, which is first bound to a resin by the method described by V.
Krchnak et.al., Tetrahedron Lett. 42, 2443-2446 (2001). This is then treated with the

corresponding Formula LIII compounds typically in a polar solvent such as dimethyl

sulfoxide, dimethylformamide, N-methylpyrrolidone or dimethylacetamide which is
capable of allowing polystyrene based resin fo swell as known to one skilled in the
art. The reaction is carried out for 12-36h, and the resin is then washed fo isolate the
desired resin bound Formula LIl compounds.

The desired resin bound Formula LIV compounds, wherein R?, R*, R®, R®, and
R’ are as described above may be prepared from the corresponding resin bound
alcohol of Formula LIl compounds by activating the alcohol functionality as familiar to
one skilled in the art. This involves the conversion of the alcohol to a sulfonate (such
as a methanesulfonate or toluenesulfonate), halide (such as chloride or bromide) or
an acetate. Preferably the reaction is carried out by treatment of the resin bound
Formula LIl compounds with methanesulfonyl chloride in the presence of a base such
as pyridine, 4-dimethylaminopyridine or proton sponge in solvents such as
dichloromethane or dichloroethane in which case the reaction is typically carried out
for 1-5 h. The resulting resin bound sulfonate is washed of all the reagents and the
nitro group can be reduced by a variety of reducing agents well known to those
skilled in the art, for example as described in L.A. Paquette (Ed), Encyclopedia of

Reagents for Organic Synthesis, John Wiley and Sons, Chichester, England, 1995.

For example, one can use tin (ll) chloride in a polar solvent such as N-
methylpyrrolidone or dimethylformamide, which are capable of swelling a polystyrene
based resin. The reaction is typically carried out for 1-5h, the reagents are washed

away and the resulting primary amine undergoes an intramolecular ring closure to
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ester; (R R
R -4-[(3,5-Bis-trifluoronethyl-phenyl)-hydroxy-nmet hoxy

W@ 200808540 PCT/IB2004/000836

met hyl]-2-ethyl-6-trifluoronmegdyl - 3, 4-di hydr o- 2H- qui no
i ne-1-carboxylic acid ethyl ester; 25 (R R
S)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nmethoxycarbonyl
-met hyl]-6, 7-

dirfoRt the ¥asirkbdlRlPokmdia 4&1\%&%&;{%8 Hif @HE 094 Afadkivatigpay
ic acid et h%ﬁgester

gfhes thanp mefagesuifonate gs sﬁwﬁwﬂ abgyventpe)reqrion §oes iREiR/ing

csBidWighBbe longer as known to one skllled in the art.
trlfluoromath )(/ro- ui nol i nes 4cgrbé))l%\,;l
acid él’ti*ﬁ);psuégp@d Fqnpqula LV compounds wherein R*, R and V are

Rs dés&r(b%d %b@besmta bé g#é%féﬂﬁﬁdﬂy heRBABYohuinY Fofhih LIEt hox

%gglrpﬁyﬂ‘a/% by fqap?{ QRN 36/ chiggide V@l inrfesolvephswsdyapimethylene

%ﬁ!oﬂd@hh&ﬂlor@t%hﬁ loptidrfBily containing a base such as pyrldme
-Bis-trifl uoronethy %Jtre/broxl-methox
i-te

g}p@@qmthwﬁman dlmethylamlnopyrldme or 2 utyl-4-methylpyridine at
% t@HB&lauﬁe BéMebH 0@ H%d%' tyBiEaIf UMt er 4 peRSEMb 8hr. The

aci d ester
s;?s'mbyqn F3>r5we| L3/ @crmchuu@rsm@@muenﬁh@mq arpl igpertetly washed

Yith-s@nvehi%lictPas dichioromethane, methanol and water to remove the xcess
trifluoromethyl -3, 4-di hydro-2H qui noli ne-1- car boxyl'i

&e3aeN& hyl ester;
The desired Formula LVI compounds wherein R%, R*, R®, R®, R and V are as

described above may be prepared from the corresponding resin bound Formula LV
compounds, by treatment with a strong acid well known to those skilled in the art,
such as trifluorcacetic acid or hydrofluoric acid, optionally in a reaction-inert solvent
such as dichloromethane or dichloroethane. Typically the desired Formula LVI
compounds can be isolated by filtration and washing of the resin with an appropriate
organic solvent such as dichloromethane, dichloroethane or tetrahydrofuran. If
necessary, the Formula LVI compounds can be further purified by silica gel
chromatography under standard conditions.

The desired Formula LVII compounds wherein R', R R*, R°, R®, R" and V
are as described above may be prepared from the corrésponding Formula LVI
compounds by treatment with an appropriate reagent, for example, ethyl
chloroformate or isopropyl chloroformate, in a reaction inert solvent such as
methylene chloride or chloroform, optionally containing a base such as pyridine,
diisopropylethylamine, 4-dimethylaminopyridine or 2,6-di-tert-butyl-4-methylpyridine at
a temperature between 0°C to 60°C, typically ambient, for a period of 1 to 24hr. At
times, the reaction is carried out in pyridine as a solvent. In the particular case where
R'is a carbamate or urea, the product can be obtained by treating Formula LVI
compounds with phosgene in toluene, optionally containing a base such as pyridine,
diisopropylethylamine, 4-dimethylaminopyridine or 2,6-di-tert-butyl-4-methylpyridine at
a temperature between 0°C to 60°C, followed by treatment with, respectively, an
alcohol or an amine to afford the desired carbamate or urea of Formula LVII. The
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WD 2004/ 085401 PCT/1B2004/000836 -22 (R, S,
S)-4-[1-(3,5-Bis-trifluoronethyl-phenyl)-2-hydroxy-eth

wQ kdo4/a810hy| - 6- PCT/IB2004/000836

trifluoronethyl -3, 4-di hydro- 26k.qui nol i ne- 1-car boxylic
acid ethyl ester; (R R

S)-4-[2-Acetoxy-1 (3,5-bis-trifluoronethyl-phenyl)-eth
yl]-2-ethyl -

tordductie Lsnmaty "!%(Jlatgd gy &bnrma extrddtivBivORLp BAd Hlaghadhashidtbgi@phy

acid ethyl ester;
on-silicp 9elacet oxy- 1- (3 5 b| s-trifl uoronet hyl - phenyl ) -eth

yl']- Z'WbQﬁéélreeresm bound Formula LVIIl compounds, wherein R, R% R*, R®,
trifluoronmeth hdr032H-qU|noI|ne1carboxyllc
B andR /e aggégq.nbeg ﬁbO\F@ and R’ is as described above, wherein the group

S) rs%tt{aéree% ﬁreE’doﬁnéétinf; lcHoRMBENYE prRPBERYflon? theRbRreX6naIhg

et
redn PO RIS camapryls oy abviagen Wi iecpprpsaiscalol bromides
fb?'id?ilo%g hVHesS %tk?btlor(s%re Bypically carried out in a polar solvent such as

4-[1-(3,5-Bis-trifl uoronet hyl - phenyl ) -2-net hoxy-eth
r]wetol@(rWrdeg dimgthyl sulfoxide or N-methylpyrrolidone in the presénce of a

také ktH&ﬁﬁQfﬁﬁw@%’ﬂ)w%ln@ @'dm{éiﬁﬂarglh'bﬂﬁi'dlﬁ‘él fiGind): $RE BNAd Gsed in

aci d

Byis MEE[CHOI’( 2k e@a@@e Pé @'iOWUIﬂrtbﬂ”é@M%inBBﬁ eas) tpspefl pg Rnpliasiegne
|sl<‘ll§? Rty b, 6I'hese reactlo s are usuall carried out from ambient temperatures
tritl uoronet -3,4 dro- 2H-qui nol | ne- 1- car boxylic
de pbout! ﬁgﬂC Qg@é(p the unreac ivity of quinoxalines, heating in a microwave oven
at an appropriate temperature is preferred. Alkylations can be performed with a
variety of alkyl bromides such as arylmethyl bromides or alpha-substituted arylmethyl
bromides. The alkylation reactions typically proceed in better yield if the bromides are
substituted with an alpha electron-withdrawing group (such as in the preparation of
the Formula XXXVIIl compounds in Scheme 4).

The quinoxaline compounds of Formula LIX wherein R', R% R*, R®, R®, and
R’ are as described above may be prepared from the corresponding resin bound
Formula LVIII compounds, by treatment with strong acids well known to those skilled
in the art, such as trifluoroacetic acid or hydrofluoric acid, with or without additional
solvents (such as dichloromethane or dichloroethane). Typically, the quinoxaline
compounds of Formula LIX, can be isolated by filtration and washing of the resin with
an appropriate organic solvent such as dichloromethane, dichloroethane or
tetrahydrofuran. Evaporation of the solvent usually affords clean desired Formula LIX
compounds. If necessary, the isolated products can be further purified by silica gel
chromatography under standard conditions.

The desired Formula LX compounds wherein R', R%, R®, R*, R®, R®, and R’
are as described above may be prepared from the corresponding Formula LIX
compound by treatment with an acylating/sulfonating agent solvent, for example ethyl
or isopropyl chloroformate in a reaction-inert solvent such as methylene chloride or
chloroform optionally containing a base such as pyridine, diisopropylethylamine, 4-
dimethylaminopyridine or 2,6-di-tert-butyl-4-methylpyridine at a temperature between
0°C to 60°C, typically ambient, for a period of 1 to 24hr. At times, the reaction is
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(Ra Sa
S)-4-[1-(3,5-Bis-trifluoronethyl -phenyl)-2-fluoro-ethy

wO peo20g4by| - 6- trifluoromethyl -3, 4-di hyd PCT/IB2004/000836

ro- 2H qui nol i ne- 1- car boxyl i c.gacid ethyl ester; 15 (R

Ra

S)-4-[1-(3, 5-Bi s-trifluoronethyl -phenyl)-2-am no- et hyl
]-2-ethyl -

Eér‘rléb BOiR Wr‘id"‘ryé as? ol s penticiitr Badd Wikerl RTig alvaxidniate or

acid ethyl "ester
geagthe prodyctcan %eqh&@m%@f Beating\For R kK oPIRoURs Wit igsgene
I t&u@ﬁ@%bho@nally containing a base such as pyridine, dusopropylethylamlne 4-

trifluoronethyl -3, 4-di hydro - 2H qui nol'i ne- | - car bo
g@nqjh)éqrnlypp)@gtnéﬂ 6-di-tert-butyl-4-methylpyridine at a temperature etween

6‘% B 6040[ (oﬁov%o%ystréaﬁméﬁtwﬂﬁlof&bébﬁl‘/el? heryiéonol&tnaaniad (do4ford

I - met

thei dasiieq @@fLarﬁyie-oz waﬁf%muladé( qareRaupexihe ROt I usply isolated

§§E%hdar(:l%xtr§&tlvé WokkBp and flash chromatography on silica gel.
Bi s-trifluoronethyl-phenyl)-methoxycarbonyl-nmeth

2 et hyn-aiermngiiver preparatinst afyie dasirgd Faenla kY| G%Tmoaestwg%r]ei'n R,
%‘3 3 F( i ar@SE §6ias @Bscr%ed above ma¥1be achieved from the

3,5-Bis-trifluoronethy ) - met hoxycar bonyl
cqmqppngimg Fempja XXXV compounds by reactlon wnth an acylating agent such

8 %Eh%hféﬂﬁé’%@% 5 SolfarflisDUH A Omelry RHE BRblMEorknfRsma Y| i
C acl ester; WO 2004/ 085401 PCI/1B2004/ 000836

optpnally contalnlng a base such as pyridine, diisopropylethylamine, 4-
dimethylaminopyridine or 2,6-di-tert-butyl-4-methylpyridine at a temperature between
0°C to 60°C, typically ambient, for a period of 1 to 24hr. Typically under these
conditions, when R? is other than hydrogen, the less hindered nitrogen atom of the
quinoxaline preferentially undergoes acylation to give the desired Formula LVI
compounds. The desired compounds of Formula LVII wherein R', R?, R*, R®, R®, R’
are as described above and R® is as described above, wherein the group V is
attached to the connecting carbon, may be achieved from the corresponding Formula
LVI compounds by alkylation or acylation, using procedures as described above.

An alternative preparation of the desired Formula LIX compounds wherein R?,
R* R® R®, R are as described above and R® is as described above, wherein the
group V is attached to the connecting carbon, may be achieved from the
corresponding Formula XXXV compounds, via the compounds of Formula LIX, by
alkylation with the appropriate alkyl bromides or iodides. These alkylations are
typically carried out in a polar solvent such as dimethylformamide, dimethyl sulfoxide,
and N-methylpyrrolidone in the presence of a base (e.g., triethylamine, pyridine, 4-
dimethylaminopyridine, lutidine). These reactions are usually carried out from ambient
temperatures to about 150°C. Due to the unreactivity of quinoxalines, heating in a
microwave oven at an appropriate temperature is preferred. Alkylations can be
performed with a variety of alkyl bromides such as arylmethyl bromides, alpha-
substituted arylmethyl bromides. Typically under these conditions, when R?is other
than hydrogen, the less hindered nitrogen atom of the quinoxaline preferentially
undergoes alkylation to give the desired Formula LIX compounds.
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|tr¢flu9[q¢99t|<*em<b¢r hygmﬂuq;uc acid, optionally in a reaction inert solvent such
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-et hyl -6-, V\_OH
trlflyor ma
aci dR
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ester; (R X
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-et h§l™- 61 t Nj f Ruor onet Wl - 2H—'£w'%ol i ne- 1- 3§r bay! ic
aci d eth§| Bster; (R R -&[(%,
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SCHEME 6
According to reaction Scheme 6, the desired compounds wherein J is carbon,
the optional double bond is present, R® is a group COV and V, R', R% R*, R®, R®, and
R’ are as described above (depicted as Formula LXIIl compounds) can be prepared
from the corresponding Formula LXII compounds by oxidation of the alcohol. This
may be achieved by a wide variety of methods well known to those skilled in the art,
for example as described in L.A. Paquette (Ed), Encyclopedia of Reagents for

Organic Synthesis, John Wiley and Sons, Chichester, England, 1995. For example

the Formula LX!lI compounds can be treated with activated manganese (IV) oxide in a
suitable reaction inert solvent such as tetrahydrofuran, diethyl ether or
dichloromethane at a temperature between 0°C to 25°C, typically ambient, to provide
the desired product of Formula LXIII.

The desired Formula LXIl compounds wherein V, R', R% R*, R®, R®, and R’
are as described above can be prepared as a mixture of diastereoisomers from the

corresponding Formula LXI compounds by treatment with a suitable transmetallating
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(R S)-4-(3,5-Bis-trifluoronethyl-benzoyl)-6, 7-di net hox

W@ 2@4m08uby| - 3, 4- di hydr o- 2H qui nol i ne- | - car boxpdT/mB2a6i/@0836

et hyl ester; 57-

(RR-4-[(3,5-Bis-trifl uororrethyl benzoyl ) -6, 7- di met ho
xy-2-nmet hyl - 3, 4 di hydro-2H qui nol i ne-I| -carboxylic acid
ethyl ester; (R R

@eﬁ g[léh?’afa@éﬂ?ylﬁtﬁrhﬁwl doRIpR IR, Rt BHRBMlyNthiuhtier PbiRlitAYid, or an

OXY- 2-
alsylmppnasium daalwgecﬁu@ asfisgarapyimagaesiurg £higads N acsuiigplg reaction
gep%lo %@t[s‘éfzh aé %trgh¥<:{rofuran or drethyl ether at a temperature between -

Bi s-t uor onet P fluoro-nethyl]-
620”0@@&@ Huigallg -78°C, to provide a vmyl thrum spemes which is thenreacted

Wﬁﬁ hTQ éﬁ){cﬁ)ngfer%&gh%@& fBHhNSMORR bt £RAPRIIE Deffdeh -120°C to

e°<R)tymcs[IIr F8BC Br £30G.itp Iprayidsriee Agsireg eIy fFiorrabia Lo iy pome
]ﬁ%%];ll’t %ﬁt%\?ﬂ% c?zadd the trapsnrg tlalg]aéron a%ear}t tt)% ?( ;antgrea%‘Itrae aldehyde
endifle iedider ; 25 (R

]S g) 74‘3& (ié? ﬁéd%’oﬁghlé'ﬂ)&l B RSB Whe RIERY IR, &Y, wOr i, BRd RY bre
e dhsdribag abwj/lemadrb@ propaied fienitheecorrespensing,/farsulecy Il

?%}% njﬁ (@regargd as tdFTe’?r\bS% }noﬁ%htepﬁ ) Bsmgzthe eneral ro)c/:lec!u6rc_et i
desanibed e DHY.R- Baderdétia).d TetraleEranuietiolsi 1r$§3 I24ciaﬁ% Jowhiieh the
%%rgzoenter}g a%t?éd%fh iodine in the presence of a suitable hindered base such as
1,1,3,3-tetramethylguanidine in a suitable reaction inert solvent such as
tetrahydrofuran at a temperature between 25°C to 100°C, typically 25°C to 85°C,
removing the solvent in the course of the reaction, to provide the desired product of
Formula LXI.

An alternative preparation of the desired Formula IV compounds wherein L is
a (C+-Cs)alkoxycarbonyl group and V, R, R, R*, R®, R®, and R’ are as described
above can be accomplished in a manner similar to that described for the preparation
of the Formula LXIl compounds from the corresponding Formula LXI compounds by
treatment with a suitable transmetallating agent such as an alkyllithium compound
such as n-butylithium or s-butyllithium, or an alkylmagnesium halide such as
isopropylmagnesium chloride in a suitable reaction inert solvent such as
tetrahydrofuran or diethyl ether at a temperature between -120°C to 0°C, typically -
78°C, to provide a vinyllithium species, which is then reacted with the appropriate
ketone of formula VCOL at a temperature between -120°C to 0°C, typically -78°C to -
23°C, to provide the desired product of Formula IV. In some cases, it is convenient to
add the transmetallation agent to a mixture of the ketone and the iodide.

As an initial note, in the preparation of compounds, it is noted that some of
the preparation methods useful for the preparation of the compounds described
herein may require protection of remote functionality (e.g., primary amine, secondary
amine, carboxyl in intermediates). The need for such protection will vary depending

on the nature of the remote functionality and the conditions of the preparation
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carboxylic acids) which are generally not chemically reactive under the reaction
conditions described and can typically be removed without chemically altering other
functionality in the compound.

Prodrugs of the compounds of the present invention may be prepared
according to methods known to those skilled in the art. Exemplary processes are
described below.

Prodrugs of this invention where a carboxyl group in a carboxylic acid of the
compounds is replaced by an ester may be prepared by combining the carboxylic
acid with the appropriate alkyl halide in the presence of a base such as potassium
carbonate in an inert solvent such as dimethylformamide at a temperature of about 0
to 100°C for about 1 to about 24 hours. Alternatively the acid is combined with
appropriate alcohol as solvent in the presence of a catalytic amount of acid such as
concentrated sulfuric acid at a temperature of about 20 to 100°C, preferably at a
reflux, for about 1 hour to about 24 hours. Another method is the reaction of the acid
with a stoichiometric amount of the alcohol in the presence of a catalytic amount of
acid in an inert solvent such as toluene or tetrahydrofuran, with concomitant removal
of the water being produced by physical (e.g., Dean-Stark trap) or chemical (e.g.,
molecular sieves) means.

Prodrugs of this invention where an alcohol function has been derivatized as
an ether may be prepared by combining the alcohol with the appropriate alkyl
bromide or iodide in the presence of a base such as potassium carbonate in an inert

solvent such as dimethylformamide at a temperature of about 0 to 100°C for about 1
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(R,
SSR-4-[(3,5-Bis-trifluoronethyl-phenyl)-hydroxy-net hy

WO 2e0208t4by | - 6- PCT/IB2004/000836

trifluoromethyl-3,4-di hydro-2kb.qui nol i ne-1-carboxylic
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procedure is the reaction of the alcohol with a suitably protected glycosyl halide in
the presence of base followed by deprotection.

N-(1-hydroxyalkyl) amides, N-(1-hydroxy-1-(alkoxycarbonyl)methyl) amides
may be prepared by the reaction of the parent amide with the appropriate aldehyde
under neutral or basic conditions (e.g., sodium ethoxide in ethanol) at temperatures
between 25 and 70°C. N-alkoxymethyl or N-1-(alkoxy)alkyl derivatives can be
obtained by reaction of the N-unsubstituted compound with the necessary alkyl
halide in the presence of a base in an inert solvent.

The compounds of this invention may also be used in conjunction with other
pharmaceutical agents (e.g., LDL-cholesterol lowering agents, triglyceride lowering
agents) for the treatment of the disease/conditions described herein. For example,
they may be used in combination with a HMG-CoA reductase inhibitor, a cholesterol
synthesis inhibitor, a cholesterol absorption inhibitor, a MTP/Apo B secretion
inhibitor, a PPAR modulator and other cholesterol lowering agents such as a fibrate,
niacin, an ion-exchange resin, an antioxidant, an ACAT inhibitor, and a bile acid
sequestrant. Other pharmaceutical agents would also include the following: a bile
acid reuptake inhibitor, an ileal bile acid transporter inhibitor, an ACC inhibitor, an
antihypertensive (such as NORVASC®), a selective estrogen receptor modulator, a
selective androgen receptor modulator, an antibiotic, an antidiabetic (such as
metformin, a PPARYy activator, a sulfonylurea, insulin, an aldose reductase inhibitor
(ARI) and a sorbitol dehydrogenase inhibitor (SDI)), and aspirin (acetylsalicylic acid).
A slow-release form of niacin is available and is known as Niaspan. Niacin may also
be combined with other therapeutic agents such as statins, i.e. lovastatin, which is an
HMG-CoA reductase inhibitor and described further below. This combination
therapy is known as ADVICOR® (Kos Pharmaceuticals Inc.) In combination therapy
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optionally having one to nine fluorines or said

(Cl-C6)al kyl optionally nono- substituted with Z
wob@resoZ is a partially saturated, fully satRCEHIBA0400836

fully unsaturated three to six nmenmbered ring

optionally having one to two heteroatons sel ected
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QABELPRAIhY rdFBrAReHRsTE hok&Rr BhePHRERECOA reductase inhibitors will
be known to those skilled in the art. U.S. Pat. No. 4,231,938 (the disclosure of which
is hereby incorporated by reference) discloses certain compounds isolated after
cultivation of a microorganism belonging to the genus Aspergillus, such as lovastatin.
Also, U.S. Pat. No. 4,444,784 (the disclosure of which is hereby incorporated by
reference) discloses synthetic derivatives of the aforementioned compounds, such
as simvastatin. Also, U.S. Pat. No. 4,739,073 (ihe disclosure of which is
incorporated by reference) discloses certain substituted indoles, such as fluvastatin.
Also, U.S. Pat. No. 4,346,227 (the disclosure of which is incorporated by reference)
discloses ML-236B derivatives, such as pravastatin. Also, EP-421226A (the
disclosure of which is incorporated by reference) discloses certain
pyridyldihydroxyheptenoic acids, such as cerivastatin. In addition, U.S. Pat. No.
5,273,995 (the disclosure of which is incorporated by reference) discloses certain 6-
[2-(substituted-pyrrol-1-yl)alkyl]pyran-2-ones such as atorvastatin and any
pharmaceutically acceptable form thereof (i.e. LIPITOR®). Additional HMG-CoA
reductase inhibitors include rosuvastatin and pitavastatin.

Any PPAR modulator may be used in the combination aspect of this
invention. The term PPAR modulator refers to compounds which modulate
peroxisome proliferator activator receptor (PPAR) activity in mammals, particularly
humans. Such modulation is readily determined by those skilled in the art according
to standard assays known in the literature. It is believed that such compounds, by
modulating the PPAR receptor, regulate transcription of key genes involved in lipid
and glucose metabolism such as those in fatty acid oxidation and also those involved
in high density lipoprotein (HDL) assembly (for example, apolipoprotein Al gene
transcription), accordingly reducing whole body fat and increasing HDL cholesterol.

By virtue of their activity, these compounds also reduce plasma levels of triglycerides,
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which are hereby incorporated by reference) disclose certain compounds which are
PPARa activators.

Any MTP/Apo B (microsomal triglyceride transfer protein and or
apolipoprotein B) secretion inhibitor may be used in the combination aspect of this
invention. The term MTP/Apo B secretion inhibitor refers to compounds which inhibit
the secretion of triglycerides, cholesteryl ester, and phospholipids. Such inhibition is
readily determined by those skilled in the art according to standard assays (e.g.,
Wetterau, J. R. 1992; Science 258:999). A variety of these compounds are
described and referenced below however other MTP/Apo B secretion inhibitors will
be known to those skilled in the art, including imputapride (Bayer) and additional
compounds such as those disclosed in WO 96/40640 and WO 98/23593, (two
exemplary publications).

For example, the following MTP/Apo B secretion inhibitors are particularly
useful:

4'-trifluoromethyl-biphenyl-2-carboxylic acid [2-(1H-[1,2,4,]triazol-3-ylmethyl)-
1,2,3,4-tetrahydro-isoquinolin-6-yl-amide;

4'-trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-acetylamino-ethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yiJ-amide;

(2-{6-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-3,4-dihydro-1H-
isoquinolin-2-yl}-ethyl)-carbamic acid methyl ester;

4'-trifluoromethyl-biphenyl-2-carboxylic  acid  [2-(1H-imidazol-2-ylmethyl)-
1,2,3,4-tetrahydro-isoquinolin-6-yl]-amide;

4'-trifluoromethyl-biphenyl-2-carboxylic acid [2-(2,2-diphenyl-ethyl)-1,2,3,4-
tetrahydro-isoquinolin-6-yl]-amide; and
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referenced below, however other HMG CoA synthase inhibitors will be known to
those skilled in the art. U.S. Pat. No. 5,120,729 (the disclosure of which is hereby
incorporated by reference) discloses certain beta-lactam derivatives. U.S. Pat. No.
5,064,856 (the disclosure of which is hereby incorporated by reference) discloses
certain spiro-lactone derivatives prepared by culturing a microorganism (MF5253).
U.S. Pat. No. 4,847,271 (the disclosure of which is hereby incorporated by
reference) discloses certain oxetane compounds such as 11-(3-hydroxymethyl-4-
oxo-2-oxetayl)-3,5,7-trimethyl-2,4-undeca-dienoic acid derivatives.

Any compound that decreases HMG-CoA reductase gene expression may
be used in the combination aspect of this invention. These agents may be HMG-CoA
reductase transcription inhibitors that block the transcription of DNA or iranslation
inhibitors that prevent or decrease translation of mRNA coding for HMG-CoA
reductase into protein. Such compounds may either affect transcription or translation
directly, or may be biotransformed to compounds that have the aforementioned
activities by one or more enzymes in the cholesterol biosynthetic cascade or may
lead to the accumulation of an isoprene metabolite that has the aforementioned
activities. Such compounds may cause this effect by decreasing levels of SREBP
(sterol receptor binding protein) by inhibiting the activity of site-1 protease (S1P) or
agonizing the oxzgenal receptor or SCAP. Such regulation is readily determined by
those skilled in the art according to standard assays (Meth. Enzymol. 1985; 110:9-
19). Several compounds are described and referenced below, however other
inhibitors of HMIG-CoA reductase gene expression will be known to those skilled in
the art. U.S. Pat. No. 5,041,432 (the disclosure of which is incorporated by

reference) discloses certain 15-substituted lanosterol derivatives. Other oxygenated
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substituent optionally nono- ggbstituted with T; 30
wherein T is a partially saturated, fully saturated or
fully unsaturated five to six nenbered ring
optionally having one to two heteroatons sel ected
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wherein said T substituent is optionally nono-, di-

t(Pragddm $3ast 19982:397#Wendent Iy with hal o,

(Cl1- CB)a |
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| am no wherein al k or
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HyMRose dki8E iHYRE artREcording YSHEQRERd assays (Meth. Enzymol. 1969; 15:
393-454 and Meth. Enzymol. 1985; 110:359-373 and references contained therein).
A variety of these compounds are described in and referenced below however other
squalene synthetase inhibitors will be known to those skilled in the art. U.S. Pat. No.
5,026,554 (the disclosure of which is incorporated by reference) discloses
fermentation products of the microorganism MF5465 (ATCC 74011) including
zaragozic acid. A summary of other patented squalene synthetase inhibitors has
been compiled (Curr. Op. Ther. Patents (1993) 861-4).

Any squalene epoxidase inhibitor may be used in the combination aspect of
this invention. The term squalene epoxidase inhibitor refers fo compounds which
inhibit the bioconversion of squalene and molecular oxygen into squalene-2,3-
epoxide, catalyzed by the enzyme squalene epoxidase. Such inhibition is readily
determined by those skilled in the art according to standard assays (Biochim.
Biophys. Acta 1984; 794:466-471). A variety of these compounds are described and
referenced below, however other squalene epoxidase inhibitors will be known fo
those skilled in the art. U.S. Pat. Nos. 5,011,859 and 5,064,864 (the disclosures of
which are incorporated by reference) disclose certain fluoro analogs of squalene. EP
publication 395,768 A (the disclosure of which is incorporated by reference)
discloses certain substituted allylamine derivatives. PCT publication WO 9312069 A
(the disclosure of which is hereby incorporated by reference) discloses certain amino
alcohol derivatives. U.S. Pat. No. 5,051,534 (the disclosure of which is hereby
incorporated by reference) discloses certain cyclopropyloxy-squalene derivatives.

Any squalene cyclase inhibitor may be used as the second component in the
combination aspect of this invention. The term squalene cyclase inhibitor refers to
compounds which inhibit the bioconversion of squalene-2,3-epoxide to lanosterol,
catalyzed by the enzyme squalene cyclase. Such inhibition is readily determined by
those skilled in the art according to standard assays (FEBS Lett. 1989;244:347-
350.). In addition, the compounds described and referenced below are squalene
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nine fluorines; R2 is (C -C4) gl kyl, cyclopropyl or
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Foensbuwatent piblitatiom3687 250 the diecipnuesselvhighis éataby incorperated by
MELRALe) dldbiks cdrtdif B! betd-aRhAR4-fieriibblettdtoY derivatives such
as 1-(1,5,9-trimethyldecyl)-beta,beta-dimethyl-4-piperidineethanol

Any combined squalene epoxidase/squalene cyclase inhibitor may be used
as the second component in the combination aspect of this invention. The term
combined squalene epoxidase/squalene cyclase inhibitor refers to compounds that
inhibit the bioconversion of squalene to lanosterol via a squalene-2,3-epoxide
intermediate. In some assays it is not possible to distinguish between squalene
epoxidase inhibitors and squalene cyclase inhibitors, however, these assays are
recognized by those skilled in the art. Thus, inhibition by combined squalene
epoxidase/squalene cyclase inhibitors is readily determined by those skilled in art
according to the aforementioned standard assays for squalene cyclase or squalene
epoxidase inhibitors. A variety of these compounds are described and referenced
below, however other squalene epoxidase/squalene cyclase inhibitors will be known
to those skilled in the ari. U.S. Pat. Nos. 5,084,461 and 5,278,171 (the disclosures of
which are incorporated by reference) disclose certain azadecalin derivatives. EP
publication 468,434 (the disclosure of which is incorporated by reference) discloses
certain piperidyl ether and thio-ether derivatives such as 2-(1-piperidyl)pentyl
isopentyl sulfoxide and 2-(1-piperidyl)ethyl ethyl sulfide. PCT publication WO
9401404 (the disclosure of which is hereby incorporated by reference) discloses
certain acyl-piperidines such as 1-(1-oxopentyl-5-phenylthio)-4-(2-hydroxy-1-methyl)-
ethyl)piperidine. U.S. Pat. No. 5,102,915 (the disclosure of which is hereby
incorporated by reference) discloses certain cyclopropyloxy-squalene derivatives.

The compounds of the present invention can also be administered in
combination with naturally occurring compounds that act to lower plasma cholesterol
levels. These naturally occurring compounds are commonly called nutraceuticals and
include, for example, garlic extract and niacin. A slow-release form of niacin is
available and is known as Niaspan. Niacin may also be combined with other

therapeutic agents such as lovastatin, or another is an HMG-CoA reductase inhibitor.
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Cholesterol absorption inhibitors are known to those skilled in the art and are
described, for example, in PCT WO 94/00480. An example of a recently approved
cholesterol absorption inhibitor is ZETIA ™ (ezetimibe) (Schering-Plough/Merck).

Any ACAT inhibitor may be used in the combination therapy aspect of the
present invention. The term ACAT inhibitor refers to compounds that inhibit the
intracellular esterification of dietary cholesterol by the enzyme acyl CoA: cholesterol
acyltransferase. Such inhibition may be determined readily by one of skill in the art
according to standard assays, such as the method of Heider et al. described in
Journal of Lipid Research., 24:1127 (1983). A variety of these compounds are known
to those skilled in the art, for example, U.S. Patent No. 5,510,379 discloses certain
carboxysulfonates, while WO 96/26948 and WO 96/10559 both disclose urea
derivatives having ACAT inhibitory activity. Examples of ACAT inhibitors include
compounds such as Avasimibe (Pfizer), CS-505 (Sankyo) and Eflucimibe (Eli Lilly
and Pierre Fabre).

A lipase inhibitor may be used in the combination therapy aspect of the
present invention. A lipase inhibitor is a compound that inhibits the metabolic
cleavage of dietary triglycerides or plasma phospholipids into free fatty acids and
the corresponding glycerides (e.g. EL, HL, etc.). Under normal physiological
conditions, lipolysis occurs via a two-step process that involves acylation of an
activated serine moiety of the lipase enzyme. This leads to the production of a fatty
acid-lipase hemiacetal intermediate, which is then cleaved to release a diglyceride.
Following further deacylation, the lipase-fatty acid intermediate is cleaved, resulting
in free lipase, a glyceride and fatty acid. In the intestine, the resultant free fatty
acids and monoglycerides are incorporated into bile acid-phospholipid micelles,
which are subsequently absorbed at the level of the brush border of the small
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standard assays (e.g., Methods Enzymol. 286: 190-231).

Gastric lipase is an immunologically distinct lipase that is responsible for
approximately 10 to 40% of the digestion of dietary fats. Gastric lipase is secreted in
response to mechanical stimulation, ingestion of food, the presence of a fatty meal or
by sympathetic agents. Gastric lipolysis of ingested fats is of physiological importance
in the provision of fatty acids needed to trigger pancreatic lipase activity in the
intestine and is also of importance for fat absorption in a variety of physiological and
pathological conditions associated with pancreatic insufficiency. See, for example,
C.K. Abrams, et al., Gasfroenterology, 92,125 (1987). Such gastric lipase inhibition
activity is readily determined by those skilled in the art according to standard assays
(e.g., Methods Enzymol. 286: 190-231).

A variety of gastric and/or pancreatic lipase inhibitors are known to one of
ordinary skill in the art. Preferred lipase inhibitors are those inhibitors that are
selected from the group consisting of lipstatin, tetrahydrolipstatin (orlistat), valilactone,
esterastin, ebelactone A, and ebelactone B. The compound tetrahydrolipstatin is
especially preferred. The lipase inhibitor, N-3-trifluoromethylphenyl-N'-3-chloro-4'-
trifluoromethylphenylurea, and the various urea derivatives related thereto, are
disclosed in U.S. Patent No. 4,405,644. The lipase inhibitor, esteracin, is disclosed in
U.S. Patent Nos. 4,189,438 and 4,242,453. The lipase inhibitor, cyclo-O,0’-[(1,6-
hexanediyl)-bis-(iminocarbonyl)]dioxime, and the various bis(iminocarbonyl)dioximes
related thereto may be prepared as described in Petersen et al., Liebig’s Annalen,
562, 205-229 (1949).



10

15

20

25

30

trifluoronethyl -3, 4-di hydro- 2H qui noxal i ne- I - car boxyl i
c acid ethyl ester; and (R

W®200408481 5- Bi s-trifl uoronet hyI - phenyl ) - met hoxpCHIB200M100836

-nmet hyl ] - 2- et hyl - 6-

trifluoronethyl -3, 4-di hydro- 2H- qui noxal i ne-1- car boxyl i
c acid ethyl ester; 15 or a pharmaceutically
acceptable salt or prodrug thereof. Moreover, one

enbodi paHetPb 6&1‘?‘1@@%@% AR b%és@%é&ﬁelﬁ bERMI Othe

for treati ng at heroscl erosi s, coronar é}_art e

RERIHS IR AR p At (255 28 5S GO GREL 5 Sradloumaipido-4-
%é@ﬁ%ieqﬁ&( BIHREALS-MARGH)- ﬁﬁo%f&:ﬁ%ﬁnon(%éh IR SHRITAd

er bet protei nem a, i popr ot ei nem a,
Hotaneraspetet refcwlnséaﬁ 425, 38 58)BfSI - fprmeaKdodmed ! valeryloxy]-
fRRLN- é‘-'hxé%fz;ﬁb @éﬁcﬁé @'3%&@@&%@&8%9@&&& ggﬁtpféa N-
In a mnlsterlngtoamamm
downylleveeg d@n@tlm ar@ta’q@re@@m@rsdbwof i @Iﬁ@lp§eotalntté8yPatent

(§gfa§9% 089°F8 g@%ﬁah‘éf §hn Ey@dégéc}s’?yaé%ﬁm@gm e.qg.,

sease perip vascu I sea

§ePb‘§f\ta|N©$) @det Widhesea, 305h’§/ PARP b and éqﬁjlﬁeﬁ?é MBerpancreatic

@k enta
JBBRS Rl FERe T2 2 MBSO eI 2 Geilich Aot
tatkanonaganshtbe Narl@fslyasl@ghtptﬁgimwlf@mate derivatives related thereto, are
disclosed in U.S. Patent No. 4,452,813. The pancreatic lipase inhibitor, WAY-

121898, 4-phenoxyphenyl-4-methylpiperidin-1-yl-carboxylate, and the various
carbamate esters and pharmaceutically acceptable salts related thereto, are
disclosed in U.S. Patent Nos. 5,512,565; 5,391,571 and 5,602,151. The pancreatic
lipase inhibitor, valilactone, and a process for the preparation thereof by the
microbial cultivation of Actinomycetes strain MG147-CF2, are disclosed in Kitahara,
et al., J. Anfibiotics, 40 (11), 1647-1650 (1287). The pancreatic lipase inhibitors,
ebelactone A and ebelactone B, and a process for the preparation thereof by the
microbial cultivation of Actinomycetes strain MG7-G1, are disclosed in Umezawa,
et al., J. Antibiotics, 33, 1594-1596 (1980). The use of ebelactones A and B in the
suppression of monoglyceride formation is disclosed in Japanese Kokai 08-143457,
published June 4, 1996.

Other compounds that are marketed for hyperlipidemia, including
hypercholesterolemia and which are intended to help prevent or treat atherosclerosis
include bile acid sequestrants, such as Welchol®, Colestid®, LoCholest® and
Questran®; and fibric acid derivatives, such as Atromid®, Lopid® and Tricor®.

Diabetes can be treated by administering to a patient having diabetes
(especially Type II), insulin resistance, impaired glucose tolerance, metabolic
syndrome, or the like, or any of the diabetic complications such as neuropathy,
nephropathy, retinopathy or cataracts, a therapeutically effective amount of a
compound of the present invention in combination with other agents (e.g., insulin)
that can be used to treat diabetes. This includes the classes of anti-diabetic agents
(and specific agents) described herein.
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known to those skilled in the art including those described in WO 96/39384 and
WO 96/39385.

Any aldose reductase inhibitor can be used in combination with a compound
of the present invention. The term aldose reductase inhibitor refers to compounds
that inhibit the bioconversion of glucose to sorbitol, which is catalyzed by the enzyme
aldose reductase. Aldose reductase inhibition is readily determined by those skilled in
the art according to standard assays (e.g., J. Malone, Diabetes, 29:861-864 (1980).
"Red Cell Sorbitol, an Indicator of Diabetic Control"). A variety of aldose reductase
inhibitors are known to those skilled in the art.

Any sorbitol dehydrogenase inhibitor can be used in combination with a
compound of the present invention. The term sorbitol dehydrogenase inhibitor
refers to compounds that inhibit the bioconversion of sorbitol to fructose which is
catalyzed by the enzyme sorbitol dehydrogenase. Such sorbitol dehydrogenase
inhibitor activity is readily determined by those skilled in the art according to
standard assays (e.g., Analyt. Biochem (2000) 280: 329-331). A variety of sorbitol
dehydrogenase inhibitors are known, for example, U.S. Patent Nos. 5,728,704 and
5,866,578 disclose compounds and a method for treating or preventing diabetic
complications by inhibiting the enzyme sorbitol dehydrogenase.

Any glucosidase inhibitor can be used in combination with a compound of
the present invention. A glucosidase inhibitor inhibits the enzymatic hydrolysis of
complex carbohydrates by glycoside hydrolases, for example amylase or maltase,
into biocavailable simple sugars, for example, glucose. The rapid metabolic action of
glucosidases, particularly following the intake of high levels of carbohydrates,
results in a state of alimentary hyperglycemia which, in adipose or diabetic
subjects, leads to enhanced secretion of insulin, increased fat synthesis and a
reduction in fat degradation. Following such hyperglycemias, hypoglycemia
frequently occurs, due to the augmented levels of insulin present. Additionally, it is
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accordlng to standard assays (e.g., Biochemistry (1969) 8: 4214).

A generally preferred glucosidase inhibitor includes an amylase inhibitor. An
amylase inhibitor is a glucosidase inhibitor that inhibits the enzymatic degradation
of starch or glycogen into maltose. Such amylase inhibition activity is readily
determined by those skilled in the art according to standard assays (e.g., Methods
Enzymol. (1955) 1: 149). The inhibition of such enzymatic degradation is beneficial
in reducing amounts of bioavailable sugars, including glucose and maltose, and the
concomitant deleterious conditions resulting therefrom.

A variety of glucosidase inhibitors are known to one of ordinary skill in the
art and examples are provided below. Preferred glucosidase inhibitors are those
inhibitors that are selected from the group consisting of acarbose, adiposine,
voglibose, miglitol, emiglitate, camiglibose, tendamistate, trestatin, pradimicin-Q
and salbostatin. The glucosidase inhibitor, acarbose, and the various amino sugar
derivatives related thereto are disclosed in U.S. Patent Nos. 4,062,950 and
4,174,439 respectively. The glucosidase inhibitor, adiposihe, is disclosed in U.S.
Patent No. 4,254,256. The glucosidase inhibitor, voglibose, 3,4-dideoxy-4-[[2-
hydroxy-1-(hydroxymethyl)ethyl]Jamino]-2-C-(hydroxymethyl)-D-epi-inositol, and the
various N-substituted pseudo-aminosugars related thereto, are disclosed in U.S.
Patent No. 4,701,559. The glucosidase inhibitor, miglitol, (2R,3R,4R,5S)-1-(2-
hydroxyethyl)-2-(hydroxymethyl)-3,4,5-piperidinetriol, and the various 3,4,5-
trihydroxypiperidines related thereto, are disclosed in U.S. Patent No. 4,639,436.
The glucosidase inhibitor, emiglitate, ethyl p-[2-[(2R,3R,4R,5S)-3,4,5-trihydroxy-2-
(hydroxymethyl)piperidinolethoxy]-benzoate, the various derivatives related thereto
and pharmaceutically acceptable acid addition salts thereof, are disclosed in U.S.

Patent No. 5,192,772. The glucosidase inhibitor, MDL-25637, 2,6-dideoxy-7-O-§3-
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A variety of amylase inhibitors are known to one of ordinary skill in the art.
The amylase inhibitor, tendamistat and the various cyclic peptides related thereto,
are disclosed in U.S. Patent No. 4,451,455. The amylase inhibitor Al-3688 and the
various cyclic polypeptides related thereto are disclosed in U.S. Patent No.
4,623,714. The amylase inhibitor, trestatin, consisting of a mixture of trestatin A,
trestatin B and trestatin C and the various frehalose-containing aminosugars
related thereto are disclosed in U.S. Patent No. 4,273,765.

Additional anti-diabetic compounds, which can be used as the second agent
in combination with a compound of the present invention, includes, for example, the
following: biguanides (e.g., metformin), insulin secretagogues (e.g., sulfonylureas and
glinides), glitazones, non-glitazone PPARy agonists, PPARB agonists, inhibitors of
DPP-IV, inhibitors of PDES5, inhibitors of GSK-3, glucagon antagonists, inhibitors of {-
1,6-BPase(Metabasis/Sankyo), GLP-1/analogs (AC 2993, also known as exendin-4),
insulin and insulin mimetics (Merck natural products). Other examples would include
PKC-B inhibitors and AGE breakers.

The compounds of the present invention can be used in combination with
other anti-obesity agents. Any anti-obesity agent can be used as the second agent
in such combinations and examples are provided herein. Such anti-obesity activity
is readily determined by those skilled in the art according to standard assays known
in the art.

Suitable anti-obesity agents include phenylpropanolamine, ephedrine,
pseudoephedrine, phentermine, B; adrenergic receptor agonists, apolipoprotein-B
secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors, MCR-4
agonists, cholecystokinin-A (CCK-A) agonists, monoamine reuptake inhibitors (e.g.,
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antagonists, orexin receptor antagonists, urocortin binding protein antagonists,
glucagon-like peptide-1 receptor agonists, ciliary neurotrophic factors (e.g.,
Axokine™), human agouti-related proteins (AGRP), ghrelin receptor antagonists,
histamine 3 receptor antagonists or inverse agonists, neuromedin U receptor
agonists, and the like.

Any thyromimetic can be used as the second agent in combination with a
compound of the present invention. Such thyromimetic activity is readily
determined by those skilled in the art according to standard assays (e.q.,
Atherosclerosis (1996) 126: 53-63). A variety of thyromimetic agents are known to
those skilled in the art, for example those disclosed in U.S. Patent Nos. 4,766,121,
4,826,876; 4,910,305; 5,061,798; 5,284,971; 5,401,772; 5,654,468; and 5,569,674.

Other antiobesity agents include sibutramine which can be prepared as described
in U.S. Patent No. 4,929,629. and bromocriptine which can be prepared as
described in U.S. Patent Nos. 3,752,814 and 3,752,888.

The compounds of the present invention can also be used in combination with
other antihypertensive agents. Any anti-hypertensive agent can be used as the
second agent in such combinations and examples are provided herein. Such
antihypertensive activity is readily determined by those skilled in the art according to
standard assays (e.g., blood pressure measurements).

Examples of presently marketed products containing antihypertensive agents
include calcium channel blockers, such as Cardizem®, Adalat®, Calan®, Cardene®,
Covera®, Dilacor®, DynaCirc® Procardia XL®, Sular®, Tiazac®, Vascor®, Verelan®,
Isoptin®, Nimotop® Norvasc®, and Plendil®; angiotensin converting enzyme (ACE)
inhibitors, such as Accupril®, Altace®, Captopril®, Lotensin®, Mavik®, Monopril®,

Prinivil®, Univasc®, Vasotec® and Zestril®.
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incidence is forecasted to increase three-fold over the next 60 years, and one study

has estimated that there will be 4.5 million hip fractures worldwide in 2050.

Women are at greater risk of osteoporosis than men. Women experience a
sharp acceleration of bone loss during the five years following menopause. Other
factors that increase the risk include smoking, alcohol abuse, a sedentary lifestyle
and low calcium intake.

Those skilled in the art will recognize that anti-resorptive agents (for example
progesting, polyphosphonates, bisphosphonate(s), estrogen agonists/antagonists,
estrogen, estrogen/progestin corﬁbinations, Premarin®, estrone, estriol or 170~ or
17B-ethynyl estradiol) may be used in conjunction with the compounds of the present
invention.

Exemplary progestins are available from commercial sources and include:
algestone acetophenide, altrenogest, amadinone acetate, anagestone acetate,
chlormadinone acetate, cingestol, clogestone acetate, clomegestone acetate,
delmadinone acetate, desogestrel, dimethisterone, dydrogesterone, ethynerone,
ethynodiol diacetate, etonogestrel, flurogestone acetate, gestaclone, gestodene,
gestonorone caproate, gestrinone, haloprogesterone, hydroxyprogesterone caproate,
levonorgestrel, lynestrenol, medrogestone, medroxyprogesterone acetate,
melengestrol acetate, methynodiol diacetate, norethindrone, norethindrone acetate,
norethynodrel, norgestimate, norgestomet, norgestrel, oxogestone phenpropionate,
progesterone, quingestanol acetate, quingestrone, and tigestol.

Preferred progestins are medroxyprogestrone, norethindrone and
norethynodrel.

Exemplary bone resorption inhibiting polyphosphonates include
polyphosphonates of the type disclosed in U.S. Patent 3,683,080, the disclosure of
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polyphesphgraies may ba ediminsieretién thi éerapefiine aciefdreta .soluble alkali
metal salt or alkaline earth metal salt. Hydrolyzable esters of the polyphosphonates
are likewise included. Specific examples include ethane-1-hydroxy 1,1-diphosphonic
acid, methane diphosphonic acid, pentane-1-hydroxy-1,1-diphosphonic acid,
methane dichloro diphosphonic acid, methane hydroxy diphosphonic acid, ethane-1-
amino-1,1-diphosphonic acid, ethane-2-amino-1,1-diphosphonic acid, propane-3-
amino-1-hydroxy-1,1-diphosphonic acid, propane-N,N-dimethyl-3-amino-1-hydroxy-
1,1-diphosphonic acid, propane-3,3-dimethyl-3-amino-1-hydroxy-1,1-diphosphonic
acid, phenyl amino methane diphosphonic acid,N,N-dimethylamino methane
diphosphonic acid, N(2-hydroxyethyl) amino methane diphosphonic acid, butane-4-
amino-i-hydroxy-1, 1-diphosphonic acid, pentane-5-amino-1-nydroxy-1,1-
diphosphonic acid, hexane-6-amino-1-hydroxy-1,1-diphosphonic acid and
pharmaceutically acceptable esters and salts thereof.

In particular, the compounds of this invention may be combined with a
mammalian estrogen agonist/antagonist. Any estrogen agonist/antagonist may be
used in the combination aspect of this invention. The term estrogen
agonist/antagonist refers to compounds which bind with the estrogen receptor, inhibit
bone turnover and/or prevent bone loss. In particular, estrogen agonists are herein
defined as chemical compounds capable of binding to the estrogen receptor sites in
mammalian tissue, and mimicking the actions of estrogen in one or more tissue.
Estrogen antagonists are herein defined as chemical compounds capable of binding
to the estrogen receptor sites in mammalian tissue, and blocking the actions of
estrogen in one or more tissues. Such activities are readily determined by those
skilled in the art of standard assays including estrogen receptor binding assays,
standard bone histomorphometric and densitometer methods, and Eriksen E.F. et al.,
Bone Histomorphometry, Raven Press, New York, 1994, pages 1-74; Grier S.J. et.
al., The Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 1996,
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10  patent 4,536,516, the disclosure of which is incorporated herein by reference.

Another related compound is 4-hydroxy tamoxifen, which is disclosed in U.S.
patent 4,623,660, the disclosure of which is incorporated herein by reference.

A preferred estrogen agonist/antagonist is raloxifene: (methanone, (6-
hydroxy-2-(4-hydroxyphenyl)benzo[b]thien-3-yl)(4-(2-(1-piperidinyl)ethoxy)phenyl)-

15 hydrochloride) which is disclosed in U.S. patent 4,418,068, the disclosure of which is
incorporated herein by reference.

Another preferred estrogen agonist/antagonist is toremifene: (ethanamine, 2-
(4-(4-chloro-1,2-diphenyl-1-butenyl)phenoxy)-N,N-dimethyl-, (Z)-, 2-hydroxy-1,2,3-
propanetricarboxylate (1:1) which is disclosed in U.S. patent 4,996,225, the

20  disclosure of which is incorporated herein by reference.

Another preferred estrogen agonist/antagonist is centchroman: 1-(2-((4-
(-methoxy-2,2, dimethyl-3-phenyl-chroman-4-yl)-phenoxy)-ethyl)-pyrrolidine, which is
disclosed in U.S. patent 3,822,287, the disclosure of which is incorporated herein by
reference. Also preferred is levormeloxifene.

25 Another preferred estrogen agonist/antagonist is idoxifene: (E)-1-(2-(4-(1-(4-
iodo-phenyl)-2-phenyl-but-1-enyl)-phenoxy)-ethyl)-pyrrolidinone, which is disclosed in
U.S. patent 4,839,155, the disclosure of which is incorporated herein by reference.

Another preferred estrogen agonist/antagonist is 2-(4-methoxy-phenyl)-3-[4-

(2-piperidin-1-yl-ethoxy)-phenoxy]- benzo[b]thiophen-6-ol which is disclosed in U.S.
30 Patent No. 5,488,058, the disclosure of which is incorporated herein by reference.

Another preferred estrogen agonist/antagonist is 6-(4-hydroxy-phenyl)-5-(4-
(2-piperidin-1-yl-ethoxy)-benzyl)-naphthalen-2-ol, which is disclosed in U.S. patent
5,484,795, the disclosure of which is incorporated herein by reference.



10

15

20

25

30

ester;
4-Di azo-2-ethyl -6-trifluoronethyl -3, 4-di hydr o- 2H qui no

wo peve/0ds4ear boxyl i c acid ethyl 20 ester; PCT/IB2004/000836

4-Chl oro-2-ethyl -6-trifluoromeihyl -3, 4-di hydro-2H quin
ol ine-1,4-dicarboxylic acid 1-ethyl ester 4-nethyl
ester;

2-Ethyl-6-trifluoromethyl-3,4-di hydro-2H quinoline-1,4

- di Caﬁf%& br% %sﬂ‘oﬁr%domsﬁéﬁt%onﬁtmwl( 2@sher; 25

2-Eth 4- (‘met K carb -6-trifluoronethyl
btcgclq[m Hlyeznt@-m-et QY- nmnyﬁé@by@fanbav(ﬂrhv@omp@wk)hy|

g b]thiophen-3-yl th hICh is disclos long with methods of
g rﬁ)} é’ rl]l fy)una?o?r%onﬁv‘/ ui no‘ﬂ r?e gw di ca? boxyl i

oreparation, in é‘gTypubé@qtlgn nq_W@t 95/1 518 gssigned to Pfizer Inc.

NI ke v e T
é?ﬁy\Nyetbt@erst Laboratorles) and arazoxifene.

5| Egrﬂth & fﬁ]@f %d(é!gtfgggﬁ RGN0 REls b dldeATRRLAYY a2 d
described in commonly aSSIgned U.S. patent 5,552,412, the disclosure of which is
incorporated herein by reference. Especially preferred compounds described therein
are: )

cis-6-(4-fluoro-phenyl)-5-(4-(2-piperidin-1-yl-ethoxy)-phenyl)-5,6,7,8-
tetrahydro-naphthalene-2-ol;

(-)-cis-6-phenyl-5-(4-(2-pyrrolidin-1-yl-ethoxy)-phenyl)-5,6,7,8-tetrahydro-
naphthalene-2-ol (also known as lasofoxifene);

cis-6-phenyl-5-(4-(2-pyrrolidin-1-yl-ethoxy)-phenyl)-5,8,7,8-tetrahydro-
naphthalene-2-ol;

cis-1-(6'-pyrrolodinoethoxy-3'-pyridyl)-2-phenyl-6-hydroxy-1,2,3,4-
tetrahydronaphthalene;

1-(4'-pyrrolidinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1,2,3,4-
tetrahydroisoquinoline;

cis-6-(4-hydroxyphenyl)-5-(4-(2-piperidin-1-yl-ethoxy)-phenyl)-5,6,7,8-
tetrahydro-naphthalene-2-ol; and

1-(4'-pyrrolidinolethoxyphenyl)-2-phenyl-6-hydroxy-1,2,3,4-
tetrahydroisoquinoline.

Other estrogen agonist/antagonists are described in U.S. patent 4,133,814
(the disclosure of which is incorporated herein by reference). U.S. patent 4,133,814
discloses derivatives of 2-phenyl-3-aroyl-benzothiophene and 2-phenyl-3-
aroylbenzothiophene-1-oxide.

Other anti-osteoporosis agents, which can be used as the second agent in
combination with a compound of the present invention, include, for example, the
following: parathyroid hormone (PTH) (a bone anabolic agent); parathyroid
hormone (PTH) secretagogues (see, e.g., U.S. Patent No. 6,132,774), particularly

calcium receptor antagonists; calcitonin; and vitamin D and vitamin D analogs.
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suitable SARMSs include compounds such as cyproterone acetate, chlormadinone,
flutamide, hydroxyflutamide, bicalutamide, nilutamide, spironolactone, 4-
(trifluoromethyl)-2(1H)-pyrrolidino[3,2-g] quinoline derivatives, 1,2-dihydropyridino
[5,6-g]quinoline derivatives and piperidino[3,2-g]quinolinone derivatives.

Cypterone, also known as (1b,2b)-6-chloro-1,2-dihydro-17-hydroxy-3'H-
cyclopropa[1,2]pregna-1,4,6-triene-3,20-dione is disclosed in U.S. Patent 3,234,093.
Chlormadinone, also known as 17-(acetyloxy)-6-chloropregna-4,6-diene-3,20-dione,
in its acetate form, acts as an anti-androgen and is disclosed in U.S. Patent
3,485,852. Nilutamide, also known as 5,5-dimethyl-3-[4-nito-3-
(trifluoromethyl)phenyl]-2,4-imidazolidinedione and by the trade name Nilandron® is
disclosed in U.S. Patent 4,097,578. Flutamide, also known as 2-methyl-N-[4-nitro-3-
(trifluoromethyl)phenyl] propanamide and the trade name Eulexin® is disclosed in
U.S. Patent 3,847,988. Bicalutamide, also known as 4'-cyano-a',2’,a'-trifluoro-3-(4-
fluorophenylsulfonyl)-2-hydroxy-2-methylpropiono-m-toluidide and the trade name
Casodex® is disclosed in EP-100172. The enantiomers of biclutamide are discussed
by Tucker and Chesterton, J. Med. Chem. 1988, 31, 885-887. Hydroxyflutamide, a
known androgen receptor antagonist in most tissues, has been suggested fo function
as a SARM for effects on IL-6 production by osteoblasts as disclosed in Hofbauer et
al. J. Bone Miner. Res. 1999, 14, 1330-1337. Additional SARMs have been disclosed
in U.S. Patent 6,017,924; WO 01/16108, WO 01/16133, WO 01/16139, WO
02/00617, WO 02/16310, U.S. Patent Application Publication No. US 2002/0099096,
U.S. Patent Application Publication No. US 2003/0022868, WO 03/011302 and WO
03/011824. All of the above refences are hereby incorporated by reference herein.

The starting materials and reagents for the above described compounds, are
also readily available or can be easily synthesized by those skilled in the art using
conventional methods of organic synthesis. For example, many of the compounds
used herein, are related to, or are derived from compounds in which there is a large
scientific interest and commercial need, and accordingly many such compounds are

commercially available or are reported in the literature or are easily prepared from
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by chromatography and/or fractional crystallization. Enantiomers can be separated
by, for example, chiral HPLC methods or converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate optically active compound
(e.g., alcohol), separating the diastereomers and converting (e.g., hydrolyzing) the
individual diastereomers to the corresponding pure enantiomers. Also, an
enantiomeric mixture of the compounds or an intermediate in their synthesis which
contain an acidic or basic moiety may be separated into their corresponding pure
enantiomers by forming a diastereomic salt with an optically pure chiral base or acid
(e.g., 1-phenyl-ethyl amine or tartaric acid) and separating the diasteromers by
fractional crystallization followed by neutralization to break the salt, thus providing the
corresponding pure enantiomers. All such isomers, including diastereomers,
enantiomers and mixtures thereof are considered as part of this invention for all of
the compounds of the present invention, including the compounds of the present
invention. Also, some of the compounds of this invention are atropisomers (e.g.,
substituted biaryls) and are considered as part of this invention.

More specifically, the compounds of this invention ray be obtained in
enantiomerically enriched form by resolving the racemate of the final’compound or
an intermediate in its synthesis, employing chromatography (preferably high
pressure liquid chromatography [HPLC]) on an asymmetric resin (preferably
Chiralcel™ AD or OD (obtained from Chiral Technologies, Exton, Pennsylvania))
with a mobile phase consisting of a hydrocarbon (preferably heptane or hexane)
containing between 0 and 50% isopropanol (preferably between 2 and 20 %) and
between 0 and 5% of an alkyl amine (preferably 0.1% of diethylamine).
Concentration of the product containing fractions affords the desired materials.

Some of the compounds of this invention are acidic and they form a salt with
a pharmaceutically acceptable cation. Some of the compounds of this invention are
basic and they form a salt with a pharmaceutically acceptable anion. All such salts

are within the scope of this invention and they can be prepared by conventional
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In addltlon when the compounds of this invention form hydrates or solvates
they are also within the scope of the invention.

The compounds of this invention, their prodrugs and the salts of such
compounds and prodrugs are all adapted to therapeutic use as agents that inhibit
cholesterol ester transfer protein activity in mammals, particularly humans. Thus, the
compounds of this invention elevate plasma HDL cholesterol, its associated
components, and the functions performed by them in mammals, particularly humans.
By virtue of their activity, these agents also reduce plasma levels of friglycerides,
VLDL cholesterol, Apo-B, LDL cholesterol and their associated components in
mammals, particularly humans. Moreover, these compounds are useful in equalizing
LDL cholesterol and HDL cholesterol. Hence, these compounds are useful for the
treatment and correction of the various dyslipidemias observed to be associated with
the development and incidence of atherosclerosis and cardiovascular disease,
including coronary artery disease, coronary heart disease, coronary vascular
disease, peripheral vascular disease, hypoalphalipoproteinemia,
hyperbetalipoproteinemia, hypertriglyceridemia, hypercholesterolemia, familial-
hypercholesterolemia, low HDL and associated components, elevated LDL and
associated components, elevated Lp(a), elevated small-dense LDL, elevated VLDL
and associated components and post-prandial lipemia.

Further, introduction of a functional CETP gene into an animal lacking CETP
(mouse) results in reduced HDL levels (Agellon, L.B., et al: J. Biol. Chem. (1991)
266: 10796-10801.) and increased susceptibility to atherosclerosis.(Marotti, K.R., et
al: Nature (1993) 364: 73-75.). Also, inhibition of CETP activity with an inhibitory
antibody raises HDL-cholesterol in hamster (Evans, G.F., et al: J. of Lipid Research
(1994) 35: 1634-1645.) and rabbit (Whitlock, M.E., et al: J. Clin. Invest. (1989) 84:
129-137). Suppression of increased plasma CETP by intravenous injection with

antisense oligodeoxynucleotides against CETP mRNA reduced atherosclerosis in
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Pat ent 6, 140, 342; U. S. Patent 6, 362,198; U S. Patent
6,147,090; U.S. Patent 6, 395, 751; U. S. Patent
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6, 489, 478; and International Publication No. WO 5
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cholesterol, and their associated apolipoproteins in blood with the development of
cardiovascular, cerebral vascular and peripheral vascular diseases, the compounds
of this invention, their prodrugs and the salts of such compounds and prodrugs, by
virtue of their pharmacologic action, are useful for the prevention, arrestment and/or
regression of atherosclerosis and its associated disease states. These include
cardiovascular disorders (e.g., angina, ischemia, cardiac ischemia and myocardial
infarction), complications due to cardiovascular disease therapies (e.g., reperfusion
injury and angioplastic restenosis), hypertension, elevated cardiovascular risk
associated with hypertension, stroke, atherosclerosis associated with organ
transplantation, cerebrovascular disease, cognitive dysfunction (including, but not
limited to, dementia secondary to atherosclerosis, transient cerebral ischemic attacks,
neurodegeneration, neuronal deficient, and delayed onset or procession of
Alzheimer's disease), elevated levels of oxidative stress, elevated levels of C-
Reactive Protein, Metabolic Syndrome and elevated levels of HbA1C.

Because of the beneficial effects widely associated with elevated HDL levels,
an agent which inhibits CETP activity in humans, by virtue of its HDL increasing
ability, also provides valuable avenues for therapy in a number of other disease
areas as well.

Thus, given the ability of the compounds of this invention, their prodrugs and
the salts of such compounds and prodrugs to alter lipoprotein composition via
inhibition of cholesterol ester transfer, they are of use in the treatment of vascular
complications associated with diabetes, lipoprotein abnormalities associated with
diabetes and sexual dysfunction associated with diabetes and vascular disease.
Hyperlipidemia is present in most subjects with diabetes mellitus (Howard, B.V.

1987. J. Lipid Res. 28, 613). Even in the presence of normal lipid levels, diabetic
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subjects experience a greater risk of cardiovascular disease (Kannel, W.B. and
McGee, D.L. 1979. Diabetes Care 2, 120). CETP-mediated cholesteryl ester transfer
is known to be abnormally increased in both insulin-dependent (Bagdade, J.D.,
Subbaiah, P.V. and Ritter, M.C. 1991. Eur. J. Clin. Invest. 21, 161) and non-insulin
dependent diabetes (Bagdade. J.D., Ritter, M.C., Lane, J. and Subbaiah. 1993.
Atherosclerosis 104, 69). It has been suggested that the abnormal increase in
cholesterol transfer results in changes in lipoprotein composition, particularly for
VLDL and LDL, that are more atherogenic (Bagdade, J.D., Wagner, J.D., Rudel,
L.L., and Clarkson, T.B. 1995. J. Lipid Res. 36, 759). These changes would not
necessarily be observed during routine lipid screening. Thus the present invention
will be useful in reducing the risk of vascular complications as a result of the diabetic
condition.

The described agents are useful in the treatment of obesity and elevated
cardiovascular risk associated with obesity. In both humans (Radeau, T., Lau, P.,
Robb, M., McDonnell, M., Ailhaud, G. and McPherson, R., 1995. Journal of Lipid
Research. 36 (12):2552-61) and nonhuman primates (Quinet, E., Tall, A,,
Ramakrishnan, R. and Rudel, L.., 1991. Journal of Clinical Investigation. 87 (5):1559-
66) mRNA for CETP is expressed at high levels in adipose tissue. The adipose
message increases with fat feeding (Martin, L. J., Connelly, P. W., Nancoo, D.,
Wood, N., Zhang, Z. J., Maguire, G., Quinet, E., Tall, A. R., Marcel, Y. L. and
McPherson, R., 1993. Journal of Lipid Research. 34 (3):437-46), and is translated
into functional transfer protein and through secretion contributes significantly to
plasma CETP levels. In human adipocytes the bulk of cholesterol is provided by
plasma LDL and HDL (Fong, B. S., and Angel, A., 1989. Biochimica et Biophysica
Acta. 1004 (1):53-60). The uptake of HDL cholesteryl ester is dependent in large
part on CETP (Benoist, F., Lau, P., McDonnell, M., Doelle, H., Milne, R. and
McPherson, R., 1997. Journal of Biological Chemistry. 272 (38):23572-7). This ability
of CETP to stimulate HDL cholesteryl uptake, coupled with the enhanced binding of
HDL to adipocytes in obese subjects (Jimenez, J. G., Fong, B., Julien, P., Despres,
J. P., Rotstein, L., and Angel, A., 1989. International Journal of Obesity. 13 (5):699-
709), suggests a role for CETP, not only in generating the low HDL phenotype for
these subjects, but in the development of obesity itself by promoting cholesterol
accumulation. Inhibitors of CETP activity that block this process therefore serve as
useful adjuvants to dietary therapy in causing weight reduction.
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CETP inhibitors are useful in the treatment of inflammation due to Gram-
negative sepsis and septic shock. For example, the systemic toxicity of Gram-
negative sepsis is in large part due to endotoxin, a lipopolysaccharide (LPS)
released from the outer surface of the bacteria, which causes an extensive
inflammatory response. Lipopolysaccharide can form complexes with lipoproteins
(Ulevitch, R.J., Johnston, A.R., and Weinstein, D.B., 1981. J. Clin. Invest. 67, 827-
37). In vitro studies have demonstrated that binding of LPS to HDL substantially
reduces the production and release of mediators of inflammation (Ulevitch, R.J.,
Johhston, A.R., 1978. J. Clin. Invest. 62, 1313-24). In vivo studies show that
transgenic mice expressing human apo-Al and elevated HDL levels are protected
from septic shock (Levine, D.M., Parker, T.S., Donnelly, T.M., Walsh, A.M., and
Rubin, A.L. 1993. Proc. Natl. Acad. Sci. 90, 12040-44). Importantly, administration of
reconstituted HDL to humans challenged with endotoxin resulted in a decreased
inflammatory response (Pajkrt, D., Doran, J.E., Koster, F., Lerch, P.G., Aret, B.,
van der Poll, T., ten Cate, J.W., and van Deventer, S.J.H. 1996. J. Exp. Med. 184,
1601-08). The CETP inhibitors, by virtue of the fact that they raise HDL levels,
attenuate the development of inflammation and septic shock. These compounds
would also be useful in the treatment of endotoxemia, autoimmune diseases and
other systemic disease indications, organ or tissue transplant rejection and cancer.

The utility of the compounds of the invention, their prodrugs and the salts of
such compounds and prodrugs as medical agents in the treatment of the above
described disease/conditions in mammals (e.g. humans, male or female) is
demonstrated by the activity of the compounds of this invention in conventional
assays and the in vivo assay described below. The in vivo assay (with appropriate
maodifications within the skill in the art) may be used to determine the activity of other
lipid or triglyceride controlling agents as well as the compounds of this invention. The
combination protocol described below is useful for demonstrating the utility of the
combinations of the lipid and triglyceride agents (e.g., the compounds of this
invention) described herein. Such assays also provide a means whereby the
activities of the compounds of this invention, their prodrugs and the salts of such
compounds and prodrugs (or the other agents described herein) can be compared to
each other and with the activities of other known compounds. The results of these
comparisons are useful for determining dosage levels in mammails, including

humans, for the treatment of such diseases.
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wherein J is carbon, the optgxmnal double bond is
absent, R3 is a group CH(V)(L) wherein L is a (Cl-C6)
al koxycarbonyl group and V, Rl, R2, R4, R5, R6, and R7
are as descri bed above (depicted in Schene 1 as
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transfer protein by measuring the relative transfer ratio of radiolabeled lipids between
lipoprotein fractions, essentially as previously described by Morton in J. Biol. Chem.
256, 11992, 1981 and by Dias in Clin. Chem. 34, 2322, 1988.
CETP IN VITRO ASSAY
The following is a brief description of assays of cholesteryl ester transfer in

97% (whole) or diluted human plasma (in vitro) and animal plasma (ex vivo): CETP
activity in the presence or absence of drug is assayed by determining the transfer of
®*H-labeled cholesteryl oleate (CO) from exogenous tracer HDL or LDL to the
nonHDL or HDL lipoprotein fraction in human plasma, respectively, or from °H-
labeled LDL to the HDL fraction in animal plasma. Labeled human lipoprotein
substrates are prepared similarly to the method described by Morton in which the
endogenous CETP activity in plasma is employed to transfer ®*H-CO from
phospholipid liposomes to all the lipoprotein fractions in plasma. *H-labeled LDL and
HDL are subsequently isolated by sequential ultracentrifugation at the density cuts of
1.012-1.063 and 1.10-1.21 g/ml, respectively.

For the 97% or whole plasma activity assay, °H-labeled HDL is added to
plasma at 10-25 nmoles CO/ml and the samples incubated at 37° C for 2.5-3 hrs.
Non-HDL lipoproteins are then precipitated by the addition of an equal volume of
20% (wt/vol) polyethylene glycol 8000 (Dias). The samples are centrifuged 750 g x
20 minutes and the radioactivity contained in the HDL-containing supernatant
determined by liquid scintillation counting. Introducing varying quantities of the
compounds of this invention as a solution in dimethylsulfoxide into human plasma,
before addition of the radiolabeled cholesteryl oleate, and comparing the amounts of
radiolabel transferred compared to incubations containing no inhibitor compounds
allows the cholesteryl ester transfer inhibitory activities to be determined.

When a more sensitive assay is desirable, an in vitro assay using diluted
human plasma is utilized. For this assay, *H-labeled LDL is added to plasma at 50
nmoles CO/ml and the samples incubated at 37° C for 7 hrs.  Non-HDL lipoproteins
are then precipitated by the addition of potassium phosphate to 100 mM final
concentration followed by manganese chloride to 20 mM final concentration. After

vortexing, the samples are centrifuged 750 g x 20 minutes and the radioactivity
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Activity of these compounds in vivo can be determined by the amount of

agent required to be administered, relative to control, to inhibit cholesteryl ester
transfer activity by 50% at various time points ex vivo or to elevate HDL cholesterol
by a given percentage in a CETP-containing animal species. Transgenic mice
expressing both human CETP and human apolipoprotein Al (Charles River, Boston,
MA) may be used to assess compounds in vivo. The compounds to be examined are
administered by oral gavage in an emulsion vehicle containing 20% (v:v) olive oil

and 80% sodium faurocholate (0.5%). Blood is taken from mice retroorbitally before
dosing, if & predose blood sample is desirable. At various times after dosing, ranging
from 4h to 24h, the animals are sacrificed, blood obtained by heart puncture, and
lipid parameters measured, including total cholesterol, HDL and LDL cholesterol, and
triglycerides. CETP activity is determined by a method similar to that described
above except that *H-cholesteryl oleate-containing LDL is used as the donor source
as opposed to HDL. The values obtained for lipids and transfer activity are compared

to those obtained prior to dosing and/or to those from mice receiving vehicle alone.

PLASMA LIPIDS ASSAY
The activity of these compounds may also be demonstrated by determining

the amount of agent required to alter plasma lipid levels, for example HDL
cholesterol levels, LDL cholesterol levels, VLDL cholesterol levels or triglycerides, in
the plasma of certain mammals, for example marmosets that possess CETP activity
and a plasma lipoprotein profile similar to that of humans (Crook et al.
Arteriosclerosis 10, 625, 1990). Adult marmosets are assigned to treatment groups
so that each group has a similar mean +SD for total, HDL, and/or LDL plasma
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New Zealand White rabbits are fed a diet containing 0.2% cholesterol and 10%
coconut oil for 4 days (meal-fed once per day). Rabbits are bled from the marginal
ear vein and total plasma cholesterol values are determined from these samples.
The rabbits are then assigned to treatment groups so that each group has a similar
mean £SD for total plasma cholesterol concentiration, HDL cholesierol conceniration,
triglyceride concentration and/or cholesteryl ester transfer protein activity. After
group assignment, rabbits are dosed daily with compound given as a dietary admix
or on a small piece of gelatin based confection. Control rabbits receive only the
dosing vehicle, be it the food or the gelatin confection. The cholesterol/coconut oil
diet is continued along with the compound administration throughout the study.
Plasma cholesterol values and cholesteryl ester transfer protein activity can be
determined at any point during the study by obtaining blood from the marginal ear
vein. After 3-5 months, the rabbits are sacrificed and the aortae are removed from
the thoracic arch to the branch of the iliac arteries. The aortae are cleaned of
adventitia, opened longitudinally and then analyzed unstained or stained with Sudan
IV as described by Holman et. al. (Lab. Invest. 1958, 7, 42-47). The percent of the
lesioned surface area is quantitated by densitometry using an Optimas Image
Analyzing System (Image Processing Systems). Reduced lipid deposition is
indicated by a reduction in the percent of lesioned surface area in the compound-
receiving group in comparison with the control rabbits.
ANTIOBESITY PROTOCOL
The ability of CETP inhibitors to cause weight loss can be assessed in obese

human subjects with body mass index (BMI) > 30 kg/m®. Doses of inhibitor are
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10  expressing both human apo-Al and human CETP transgenes (Levine, D. M., Parker,
T.S., Donnelly, T. M., Walsh, A. M. and Rubin, A.L., 1993. Proc. Natl. Acad. Sci. 90,
12040-44). LPS derived from E. coli is administered at 30mg/kg by i.p. injection to

%r%atrgﬁnt

animals which have been administered a CETP inhibitor at an appropriate dose to
result in elevation of HDL. The number of surviving mice is determined at times up to

15  48h after LPS injection and compared to those mice administered vehicle (minus
CETP inhibitor) only.

Administration of the compounds of this invention can be via any method
which delivers a compound of this invention systemically and/or locally. These
methods include oral routes, parenteral, intraduodenal routes, etc. Generally, the

20  compounds of this invention are administered orally, but parenteral administration
(e.g., intravenous, inframuscular, subcutaneous or intramedullary) may be utilized,
for example, where oral administration is inappropriate for the target or where the
patient is unable to ingest the drug.

In general an amount of a compound of this invention is used that is sufficient

25  to achieve the therapeutic effect desired (e.g., HDL elevation).

In general an effective dosage for the compounds of this invention is about
0.001 to 100 mg/kg/day of the compound, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug. An especially preferred
dosage is about 0.01 to 10 mg/kg/day of the compound, a prodrug thereof, or a

30 pharmaceutically acceptable salt of said compound or of said prodrug.

A dosage of the combination pharmaceutical agents to be used in conjuction

with the CETP inhibitors is used that is effective for the indication being treated.
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For oral administration a pharmaceutical composition can take the form of
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets
containing various excipients such as sodium citrate, calcium carbonate and calcium
phosphate are employed along with various disintegrants such as starch and
preferably potato or tapioca starch and certain complex silicates, together with
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate
and talc are often very useful for tabletting purposes. Solid compositions of a similar
type are also employed as fillers in soft and hard-filled gelatin capsules; preferred
materials in this connection also include lactose or milk sugar as well as high
molecular weight polyethylene glycols. A preferred formulation is a solution or
suspension in an oil, for example, a vegetable oil, such as olive oil; triglycerides such
as those marketed under the name, Miglyol™; or mono- or diglycerides such as
those marketed under the name, Capmul™, for example, in a soft gelatin capsule.
Antioxidants may be added to prevent long-term degradation as appropriate. When
aqueous suspensions and/or elixirs are desired for oral administration, the
compounds of this invention can be combined with various sweetening agents,
flavoring agents, coloring agents, emulsifying agents and/or suspending agents, as
well as such diluents as water, ethanol, propylene glycol, glycerin and various like
combinations thereof.

Pharmaceutical compositions comprising a solid amorphous dispersion of a
cholesteryl ester transfer protein (CETP) inhibitor and a concentration-enhancing
polymer are described in International Publication No. WO 02/11710, which is
hereby incorporated by reference herein. Self-emulsifying formulations of cholesteryl
ester transfer protein (CETP) inhibitors are described in International Publication No.
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this connection, the sterile aqueous media employed are all readily obtainable by
standard techniques well-known to those skilled in the art.

For purposes of transdermal (e.g.,topical) administration, dilute sterile,
aqueous or partially aqueous solutions (usually in about 0.1% to 5% concentration),
otherwise similar to the above parenteral solutions, are prepared.

Methods of preparing various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this disclosure,
to those skilled in this art. For examples of methods of preparing pharmaceutical
compositions, see Remington's Pharmaceutical Sciences, Mack Publishing
Company, Easter, Pa., 15th Edition (1975).

Pharmaceutical compositions according to the invention may contain 0.1%-

95% of the compound(s) of this invention, preferably 1%-70%. In any event, the
composition or formulation to be administered will contain a quantity of a
compound(s) according to the invention in an amount effective to treat the
disease/condition of the subject being treated, e.g., atherosclerosis.

Since the present invention has an aspect that relates to the treatment of the
disease/conditions described herein with a combination of active ingredients which
may be administered separately, the invention also relates to combining separate
pharmaceutical compositions in kit form. The kit comprises two separate
pharmaceutical compositions: a compound of the present invention, a prodrug
thereof or a salt of such compound or prodrug and a second compound as described
above. The kit comprises means for containing the separate compositions such as a
container, a divided bottle or a divided foil packet. Typically the kit comprises

directions for the administration of the separate components. The kit form is
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RegeraiyiconsBosf a sheet of relatively stiff material covered with a foil of a
preferably transparent plastic material. During the packaging process recesses are
formed in the plastic foil. The recesses have the size and shape of the tablets or
capsules to be packed. Next, the tablets or capsules are placed in the recesses and
the sheet of relatively stiff material is sealed against the plastic foil at the face of the
foil which is opposite from the direction in which the recesses were formed. As a
result, the tablets or capsules are sealed in the recesses between the plastic foil and
the sheet. Preferably the strength of the sheet is such that the tablets or capsules
can be removed from the blister pack by manually applying pressure on the
recesses whereby an opening is formed in the sheet at the place of the recess. The
tablet or capsule can then be removed via said opening.

It may be desirable to provide a memory aid on the kit, e.g., in the form of
numbers next to the tablets or capsules whereby the numbers correspond with the
days of the regimen which the tablets or capsules so specified should be ingested.
Another example of such a memory aid is a calendar printed on the card, e.g., as
follows "First Week, Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,..."
etc. Other variations of memory aids will be readily apparent. A "daily dose" can be
a single tablet or capsule or several pills or capsules to be taken on a given day.
Also, a daily dose of compounds of the present invention can consist of one tablet or
capsule while a daily dose of the second compound can consist of several tablets or
capsules and vice versa. The memory aid should reflect this.

In another specific embodiment of the invention, a dispenser designed to
dispense the daily doses one at a time in the order of their intended use is provided.
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate
compliance with the regimen. An example of such a memory-aid is a mechanical
counter which indicates the number of daily doses that has been dispensed.

Another example of such a memory-aid is a battery-powered micro-chip memory
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10  Formulation 1: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Ingredient Quantity (mg/capsule)
Active ingredient 0.25-100

Starch, NF 0-650

Starch flowable powder 0-50

Silicone fluid 350 centistokes 0-15

A tablet formulation is prepared using the ingredients below:

Formulation 2: Tablets

Ingredient Quantity (mg/tablet)
Active ingredient 0.25-100

Cellulose, microcrystalline 200-650

Silicon dioxide, fumed 10-650

Stearate acid 5-15

The components are blended and compressed fo form tablets.
15 Alternatively, tablets each containing 0.25-100 mg of active ingredients are
made up as follows:
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The active ingredients, starch, and cellulose are passed through a No. 45
mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed
with the resultant powders which are then passed through a No. 14 mesh U.S. sieve.

5  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 0.25-100 mg of active ingradient per 5 ml dose

10  are made as follows:

Formulation 4: Suspensions

Ingredient Quantity (mg/5 mi)
Active ingredient 0.25-100 mg
Sodium carboxymethyl cellulose 50 mg

Syrup 1.25 mg

Benzoic acid solution 0.10 mL

Flavor q.v.

Color g.v.

Purified Water to 5mL

The active ingredient is passed through a No. 45 mesh U.S. sieve and mixed
with the sodium carboxymethyl cellulose and syrup to form smooth paste. The
benzoic acid solution, flavor, and color are diluted with some of the water and added,

15 with stirring. Sufficient water is then added to produce the required volume.

An aerosol solution is prepared containing the following ingredients:
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wherein L is a (Cl-C6) al koxycarbonyl
Suppositories are prepared as follows:

Formulation 6: Suppositories

Ingredient Quantity (mg/suppository)
Active ingredient 250
Saturated fatty acid glycerides 2,000

The active ingredient is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatty acid glycerides previously melted using the minimal
10 necessary heat. The mixiure is then poured into a suppository mold of nominal 2 g
capacity and allowed to cool.
An intravenous formulation is prepared as follows:

Formulation 7: Intravenous Solution

Ingredient Quantity
Active ingredient dissolved in ethanol 1% 20 mg
Intralipid™ emulsion 1,000 mL

The solution of the above ingredients is infravenously administered to a
15  patient at a rate of about 1 mL per minute.
Soft gelatin capsules are prepared using the following:
Formulation 8: Soft Gelatin Capsule with Oil Formulation

Ingredient Quantity (mg/capsule)
Active ingredient 10-500
Olive Qil or Miglyol™ Oil 500-1000

The active ingredient above may also be a combination of agents.
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temperature refers to 20-25 °C. All non-aqueous reactions were run under a nitrogen

atmosphere for convenience and to maximize yields. Concentration in vacuo means
fhat a rotary evaporator was used. The names for the compounds of the invention
were created by the Autonom 2.0 PC-batch version from Beilstein
Informationssysteme GmbH (ISBN 3-89536-976-4). The chemical structures
depicted may be only exemplary of the general structure or of limited isomers, and
not include specific stereochemistry as recited in the chemical name.

NMR speclra were recorded on a Varian Unity 400 (Varian Co., Palo Alto, CA)
NMR spectrometer at ambient temperature. Chemical shifts are expressed in parts
per million () relative to an external standard (tetramethylsilane). The peak shapes
are denoted as follows: s, singlet; d, doublet, 1, triplet, q, quartet, m, multiplet with the
prefix br indicating a broadened signal. The coupling constant (J) data given have a
maximum error of +0.41Hz due to the digitization of the specira that are acquired.
Mass spectra were obtained by (1) atmospheric pressure chemical ionization (APCI)
in alternating positive and negative ion mode using a Fisons Platform |l Spectrometer
or a Micromass MZD Spectrometer (Micromass, Manchester, UK) or (2) electrospray
ionization in alternating positive and negative ion mode using a Micromass MZD
Spectrometer (Micromass, Manchester, UK) with a Gilson LC-MS interface (Gilson
Instruments, Middleton, W1) or (3) a QP-8000 mass spectrometer (Shimadzu
Corporation, Kyoto, Japan) operating in positive or negative single ion monitoring
mode, utilizing electrospray ionization or atmospheric pressure chemical ionization.
Where the intensity of chlorine- or bromine-containing ions are described, the

expected intensity ratio was observed (approximately 3:1 for *°Cl/*’Cl-containing ions
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Kyoto, Japan) using a model SlL 10A autosampler and model 8A HPLC pumps.
Preparative HPLC-MS was performed on an identical system, modified with a QP-
8000 mass spectrometer operating in positive or negative single ion monitoring
mode, utilizing electrospray ionization or atmospheric pressure chemical ionization.
Elution was carried out using water/acetonitrile gradients containing either 0.1%
formic acid or ammonium hydroxide as a modifier. In acidic mode, typical columns
used include Waters Symmetry C8, Sum, 19x50mm or 30x50mm, Waters XTerra
C18, 5um, 50x50 (Waters Corp, Milford, MA) or Phenomenex Synergi Max-RP 4um,
50x50mm (Phenomenex Inc., Torrance, CA). In basic mode, the Phenomenex
Synergi Max-RP 4pm, 21.2x50mm or 30x50mm columns (Phenomenex Inc.,
Torrance, CA) were used.

Optical rotations were determined using a Jasco P-1020 Polarimeter Jasco
Inc., Easton, MD)

Dimethylformamide, tetrahydrofuran, toluene and dichloromethane were the
anhydrous grade supplied by Aldrich Chemical Company (Milwaukee, WI). Unless
otherwise specified, reagents were used as obtained from commercial sources. The
terms “concentrated” and “evaporated” refer to removal of solvent at 1-200 mm of
mercury pressure on a rotary evaporator with a bath temperature of less than 45°C.
The abbreviation “min” stand for “minutes” and “h” or “hr” stand for “hours.” The
abbreviation “gm” or “g” stand for grams. The abbreviation “pl” or “yL.” stand for
microliters.

Preparation 1
(R, S)-2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester (Method 1)

To a solution of (R, S)-4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (1294gm, 4.09mol, prepared according to the
procedure described in WO 0140190) in glacial acetic acid (3882ml) was added a
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Preparation 2
(RS)-2-Ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester

To a solution of (R,S)-2-ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (1208gm, 3.81mol) in methylene chloride
(4663ml) was added 2,2,6,6-tetramethyl-1-piperidinyloxy (TEMPO), free radical
(6.1gm, 0.038mol), and a solution of potassium bromide (45.8gm, 0.381mol)
dissolved in water (191ml). A 6 % aqueous sodium hypochlorite solution (7743ml),
which had been buffered to pH 8.6 to 9.5 with solid sodium hydrogen carbonate
(78gm), was slowly added at 0 to 5°C. The aqueous layer was washed with
methylene chloride (1208ml). The combined organic layers were washed with 1.4N
hydrochloric acid (1493ml) to which potassium iodide (12.8gm, 0.076moles) had
been added, then aqueous sodium thiosulfate (60.8gm, 0.381mol) dissolved in water
(1208ml) and finally water (1691ml). The organic layer was dried over anhydrous
magnesium sulfate and evaporated to dryness under vacuum to give the fitle
compound as a yellow oil (1193gm).

"H-NMR (DMSO-dg) & 8.03 (m, 2H), 7.91 (dd, J=9.12, 2.49Hz, 1H), 4.79 (m,
1H), 4.23 (q, J=7.05Hz, 2H), 3.25 (dd, J=17.42, 5.81Hz, 1H), 2.61 (dd, J=17.42,
1.66Hz, 1H), 1.42 (m, 2H), 1.25 (t, J=7.05Hz, 3H), 0.76 (t, J=7.05Hz, 3H).

Preparations 3 and 4
(R)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (3) and (S)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic
acid ethyl ester (4)
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(R)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester (3), retention time 7.82 min, [o]o= —139.81° (¢=0.438, chloroform).
(S)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic  acid
ethyl ester (4), retention time 8.93 min, [o]p = +139.7° (¢c=0.41, chloroform).
Preparation 5
4-Hydrazono-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester
A mixture of 6,7-dimethoxy-2-methyl-4-oxo0-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (1.00gm, 3.41mmol, prepared according to the procedure
described in German Patent DE 2461050), hydrazine hydrate (330ul, 6.80mmol) and
ethanol (4.5mL) were heated together in a crimp-topped vial at 150°C for 30 min in a
microwave oven (Emrys Optimizer, Personal Chemistry, Uppsala, Sweden). The
solvent was removed under vacuum, the residue dissolved in ethanol (4.5mL),
hydrazine hydrate (330pl, 6.80mmol) added and the solution was heated as before at
150°C for 30 min. The solvent was evaporated under vacuum to give the title
compound as a pale yellow solid.
MS: 308.2 [M+H]" found
"H-NMR (CDCl3) & 7.39 (s, 1H), 7.03 (brs, 1H), 5.21 (s, 2H), 5.04 (m, 1H),
4.27 (m, 1H), 4.15 (m, 1H), 3.88 (s, 3H), 3.85 (s, 3H), 2.61 (dd, J=17, 5.81Hz, 1H),
2.53 (dd, J=17, 1.66Hz, 1H), 1.28 (t, J=7.47Hz, 3H), 1.08 (d, J = 6.64Hz, 3H).
Preparation 6
(R)-2-Ethyl-4-hydrazono-6-trifluoromethyi-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
A mixture of (R)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (Preparation 3, 1.13gm, 3.58mmol), hydrazine hydrate
(348ul, 7.16mmol) and ethanol (10mL) were heated in a Dean-Stark apparatus under
conditions allowing for slow distillation of the solvent. After 5h approximately 5mL of
distillate had been collected. The solution was diluted with an equal volume of



10

15

20

25

30

R NRZ R NRR RT RR7 1 XIX RA OHR4A 0O R4ACN 5 RS
I \ RSic Ric R/ NRR R NRZ R ? N1 R R7 RL RY

WERL00R0SHM || | X XXI 1 ORA QR4 CN RA OH R5 RBCREB20633000836

NR2R6 NR2R6 N R 96

toluene and the solvent was evaporated under vacuum to give a pale green solid
which was triturated and rinsed with a little hexanes to give the title compound as a
nearly colorless solid (1.07g).

MS: 330.2 [M+H]" found

'H-NMR (CDCl3) & 8.23 (s, 1H), 7.62 (brd, J=8.30Hz, 1H), 7.46 (dd, J=8.30,
1.66Hz, 1H), 5.45 (brs, 2H), 4.82 (m, 1H), 4.28 (m, 1H), 4.24 (m, 1H), 2.64 (m, 2H),
1.36 (m, 2H), 1.31 (t, J=7.47Hz, 3H), 0.84 (t, J = 7.47Hz, 3H).

Preparation 7
4-Diazo-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
’ ester

To a solution of 4-hydrazono-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (Preparation 5, 200mg, 0.65mmol) in diethyl
ether (20mL) was added manganese (IV) oxide (400mg, activated, ~85%, Aldrich
Chemical Company, Milwaukee, WI). The suspension was stirred at ambient
temperature under nitrogen in the dark for 30 min then the solid removed by filtration
through Celite® to give the title compound as a fuchsia colored solution which was
typically used immediately.

Preparation 8
(R)-4-Diazo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester

To a solution of (R)-2-ethyl-4-hydrazono-G-trifluoromethyl-3,4-dinydro-2H-
guinoline-1-carboxylic acid ethyl ester (Preparation 6, 317mg, 0.962mmol) in diethyl
ether (6mL) was added manganese (V) oxide (1.1g, activated, ~85%, Aldrich
Chemical Company, Milwaukee, W1). The suspension was stirred at ambient
temperature under nitrogen in the dark for 1.5 h then the solid removed by filtration
through Celite®. The filtrate was diluted with toluene (15mL) prior to evaporation to a
final volume of approximately 10mL (never to dryness) to give the title compound as
a fuchsia colored solution which was typically used immediately.

Preparations 9 and 10
(R)-4-Chloro-2-ethyl-4-methoxycarbonecarbonyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (9) and (R)-2-ethyl-4-
methoxycarbonecarbonyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester
(10)
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To a solution of (R)-4-diazo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester (Preparation 8) prepared from Preparation 6 (317mg,
0.962mmol) as a solution in toluene as described above was added N,N-
diisopropylethylamine (335pl, 1.92mmol) followed, dropwise, by methyl
chlorooxoacetate (0.962mmol, 88.4ul). The mixture was allowed to stir at room
temperature under nitrogen. Gas evolution was observed and the fuchsia color
changed to yellow-orange within about 10 min. The solution was diluted with ethyl
acetate, washed with saturated sodium hydrogen carbonate solution then water,
dried over anhydrous sodium sulfate and evaporated to dryness. The residue was
chromatographed on silica eluting with a hexanes:ethyl acetate gradient from 19:1 to
4:1 to give the title compounds:

(R)-4-Chloro-2-ethyl-4-methoxycarbonecarbonyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester (earlier eluting diastereoisomer, 82mg)

MS: 422.0 [M+H]" found

'H-NMR (CDCl3) & 7.72 (d, J=9.13Hz, 1H), 7.58 (m, 1H), 7.54 (s. 1H), 4.57
(m, 1H), 4.27 (m, 1H), 4.25 (m, 1H), 3.95 (s, 3H), 2.85 (dd, J=14.11, 6.64Hz, 1H),
2.77 (dd, J=14.11, 6.92Hz, 1H), 1.61 (m, 1H), 1.52 (m, 1H), 1.30 (i, J=7.47Hz, 3H),
0.87 (t, J = 7.47Hz, 3H).

(R)-4-Chloro-2-ethyl-4-methoxycarbonecarbonyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester (later eluting diastereoisomer, 73mg)

MS: 422.0 [M+H]" found

'H-NMR (CDCl5) & 7.88 (s, 1H), 7.60 (m, 2H), 7.54 (s. 1H), 4.57 (m, 1H), 4.22
(m, 1H), 4.20 (m, 1H), 3.73 (s, 3H), 3.26 (dd, J=13.8, 7.47 Hz, 1H), 2.23 (dd, J=13.8,
6.75 Hz, 1H), 1.65 (m, 1H), 1.53 (m, 1H), 1.27 (1, J=7.47 Hz, 3H), 0.89 (1, J = 7.47 Hz,
3H).

(R)-2-Ethyl-4-methoxycarbonecarbonyl-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester, 133mg

MS: 384.1 [M-H] found

'H-NMR (CDCl;) 8 8.27 (s, 1H), 7.71 (brd, J=8.30Hz, 1H), 7.56 (dd, J=8.30,
1.66Hz, 1H), 7.20 (d, J=6.64Hz, 1H), 5.21 (m, 1H), 4.28 (m, 2H), 3.95 (s, 3H), 1.57
(m, 1H), 1.41 (m, 1H), 1.32 (t, J=7.47Hz, 3H), 0.91 (1, J = 7.47Hz, 3H).
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XXVII R NR2 R7 RL XXVIII SCHEME2 WO 2004/ 085401

-40 According to reacti on BCHEBBOLA00836
the desired conpounds whereimgl is carbon, the

optional double bond is absent, R3 is a group CH(V) (L)
wherein L is a (Cl-C6) al koxycarbonyl group or a

cyano group and V, R, R2, R4, R5, R6, and R7 are as

Preparation 11
2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (Method 2)

To a solution of 2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (0.89gm, 2.83mmol) in methanol (20mL) was added solid
sodium borohydride (102mg, 2.8mmol). After 10 min acetone was added to quench
the reaction and the mixture was stirred for 2h before evaporating the solvent under
vacuum. The residue was dissolved in methylene chloride and the solution was
washed with 0.05N hydrochloric acid. The organic layer was dried over anhydrous
sodium sulfate, diluted with toluene and evaporated to dryness to give the title
compound as a mixture of diastereoisomers which were carried forward
unseparated.

MS: 318.0 [M+H]" found

(trans isomer- minor) "H-NMR (CDCls) & 7.80 (d, J=8.30Hz, 1H), 7.69 (s, 1H),
7.49 (dd, J=8.30, 1.66Hz, 1H), 4.86 (m, 1H), 4.58 (m, 1H), 4.25 (m, 2H), 2.16 (m,
2H), 1.60 (m, 1H), 1.50 (m, 1H), 1.32 (1, J=7.47Hz, 3H), 0.20 (t, J=7.47Hz, 3H).

MS: 318.0 [M+H]" found

(cis isomer- major) 'H-NMR (CDClg) § 7.73 (s, 1H), 7.58 (d, J=0.13Hz, 1H),
7.50 (dd, J=9.13, 1.66Hz, 1H), 4.55 (m, 1H), 4.41 (m, 1H), 4.24 (m, 2H), 2.52 (ddd,
J=13.28, 7.47, 4.98Hz, 1H), 1.67 (m, 1H), 1.60 (m, 1H), 1.48 (m, 1H), 1.30 (1,
J=7.47Hz, 3H), 0.85 (1, J=7.47Hz, 3H).

Preparation 12
4-Chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (Method 1)

The product from the previous preparation (Preparation 11, 2.83mmol) was
dissolved in anhydrous methylene chloride (30mL), cooled to 0°C and triethylamine
(1.0mL, 7.17mmol) followed by methanesulfonyl chloride (245pl, 3.16mmol) were
added. After 2h, a further aliquot of triethylamine (1.0mL, 7.17mmol) was added,
and the mixture stirred at ambient temperature for 15h then washed with water
containing 2N hydrochloric acid (10mL). The organic layer was dried over
anhydrous sodium sulfate, evaporated to dryness and purified by chromatography
on silica eluting with hexanes:acetone 25:1 to give title compound as an unequal
mixture of diastereoisomers (590mg) which typically were carried forward

unseparated.
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descri bed above (depicted as Fornmul a XVI conpounds)
may be prepared as a 5 m xture of diastereoi soners

w0 cansdael corr espondi ng Formnul a XVI I conpoundsP@i/IB2004/000836

reaction with a conpound VCH24g.in the presence of a
sui tabl e base such as 1, 8-

di azabi cycl o[ 5. 4. 0] undec- 7- ene ,

di i sopropyl et hyl am ne, triethylam ne or sodi um

hydri (ﬂﬁaété}e@sérﬁ@p{ (MM4jor) nert sol vent such as
N, N- di net mam de, " di met hyl sul f oxi de,

acet oM$: r@%é’ [M’*‘"Hdzpkﬂdwe at a tenperature between OC to
60C, t | 0. I -
conpouﬁ Sl\ﬁﬂ (bbc?z’ﬁ (396% (d, 39 Og. g@lﬁzn gﬁ‘-grzgé (égatrﬁ“#%s)@’ J=8.20Hz,
dhl).cr-1216dd, IdF@ﬁﬂm%hﬁEﬂh&n‘b@QJ[rﬁoW)l 8>y (ov 2H), 2.60 (ddd J=14.11,
ol 0

%réé g@%@iﬂ“ﬁ gé]e)éé g%é@ 3 %ﬁb%g%rdég%“rizéd%azg?li Xt UI) Afl(m’
difast. 3t 8ol ohiktzs 3HY, ﬂ(ﬁ@l(t de7.4dnz.éPondi ng Formul a XVi 1|
con‘pmﬂggsqelgﬁls&ﬁg]c? hﬁ’iﬂo th the appropriate reagent

such as nethanesu ony chl oride or toluenesulfonyl
chl or iMBs 336.0[Ve-Hbrfesmhce 15 of a suitabl e base such as

e PRARSEBEATE P8 ¥, A0SR By 7878020,
digéetzhyHE 8.0 ddd d55.8 h| DB Hp rk), 4185 y) e 4. 25r(h0|2_i-k)|,e2.m (ddd,
Lol yenes gt 2k 8IPREALYESBET RGN 106 10686, TP b, 1h),
1.60 (m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.91 (t, J=7.47Hz, 3H).
Preparation 13
(R, S)-2-Ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester (Method 3)

To a solution of (R)-2-ethyl-4-oxo-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester (1.1gm, 3.49mmol) in anhydrous tetrahydrofuran at 0°C
under nitrogen was added potassium triisobutylborohydride (K-Seleciride®, 1M in
tetrahydrofuran, 8.0mL, 8mmol). After 1.5h the mixture was allowed o warm to
ambient temperature, stirred for 16h then an additional aliquot of K-Selectride®
(3.49mL, 3.49mmol) was added. After 1.5h the solvent was removed under vacuum,
the residue was dissolved in ethyl acetate (50mL) and this solution was washed with
2N sodium hydroxide solution (20mL) followed by hydrogen peroxide (30%, 15mL),
dried over anhydrous magnesium sulfate and concentrated to low volume. The
residue was taken up in acetonitrile and evaporated to dryness (x3) to remove
residual water to give the title compound (100%), identical to the cis isomer of the
product described above (Preparation 11).

Preparation 14
(R)-4-Chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester (Method 2)

(R, S)-2-ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (Preparation 13, 1.1gm, 3.47mmol) was dissolved in
thionyl chloride (20mL) at ambient temperature under nitrogen. After 1h N,N-
dimethylformamide (2 drops) was added and the mixture allowed to stir at ambient
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suitabl e reagents for formation of the Formula XVl
conpounds i ncl ude phosphorus (I11) chloride,

w@hbespssarus (111) brom de and thionyl chl ori dePCT/IB2004/000836

optionally in'a reaction 20 jipgrt solvent such as

chl orof orm nethylene chloride, pyridine or toluene at
a tenperature between 0C to 60C, typically anbient.
The desired Forrmula XVIII1 conpounds wherein R, R2,
%pe?@cure'?@r 18H1 O /s oh/efit wé’ssreﬂ%‘%éd Lied réRue PF@%)éuﬂé%nd the

reoﬁgre as a mxture of diastereoi somers fromthe

FAreRtreRRG BN Sticeciive b ey aekietrurnesrOihe

Eﬁ/&% Witle cﬂFn%BQndl@é Qgel%ﬁv Hﬁhbﬁﬂé Vitha 5r%§ﬂﬂ‘{i“/|ﬁ SpBéttum very
nown to those skil in the arts such as can be
similagtojthat qptamedﬁafqar@Pﬁ@t'ferEaé} exqentipat hp Siel 258 MMBRgent s
EPmpER U HBhIEYiche clgigg W | ey and - Sons.

chester, England, 1995, for exanple using sodium
borohydride in an al cohoEX&®Plgdnt such as net hanol of
et hanol at a tenperature between 0C to 60C, typically
anbi ent or using potassi um trF<két-butyl borohydri de
(K-Sel ectride(r)) in a 30 react|on inert solvent such
as tetrahydrofuran or diethyl r at a tenperature
between -78C to 25C, typicall

0
| A

0
4-(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic

acid ethyl ester

A solution of 4-diazo-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (Preparation 7, 0.65mmol) prepared as a solution in diethyl
ether as described above was added to a solution of 3,5-bistrifluoromethylbenzoyl
chloride (180mg, 0.65mmol) and N,N-diisopropylethylamine (120pl, 0.65mmol) in
diethyl ether (15mL) and allowed to stir at room temperature under nitrogen in the
dark for 15h. The solvent was removed under vacuum and the residue was
chromatographed on silica eluting with hexanes:ethyl acetate 3:1 to give a partially
purified product which was further purified by reverse phase chromatography (linear
acetonitrile:water gradient, 55% to 100% acetonitrile, both phases containing 0.1%
formic acid) to give the title compound as a lemon yellow solid (90mg).

MS: 518.1 [M+H]" found

'H-NMR (CDCls) 8 8.26 (s, 2H), 8.07 (s, 1H), 7.25 (brs, 1H), 7.04 (s, 1H), 6.32
(d, J=6.64Hz, 1H), 5.31 (m, 1H), 4.33 (m, 1H), 4.23 (m, 1H), 3.91 (s, 3H), 3.80 (s,
3H), 1.33 (t, J=7.47Hz, 3H), 1.20 (d, J=6.64Hz, 3H).
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In an alternative procedure, the desired Formula XVIII
conpounds wherein R, R2, R4, R5, R6, and R7 are as

waele®ensdzed above may be obtai ned by treat ment PET/IB20&1/000836

correspondi ng Formul a XI X coqgpunds w th sodi um
nitrite in the presence of an WO 2004/ 085401

PCT/ 1 B2004/ 000836 -41 acid, preferably acetic acid,
foll owed by hydrolysis with a suitable base such as
lithium sodium or potasgidpBydroxide, preferably
sodi um hydroxide in a suitable hydroxylic sol vent
such as ethanol to give the deSiedd Formula Xl X
conmpounds. Methods for the pregaration of Formula Xl X
conmpounds are described i nQUS Patent 5 6197786 and

I nt er nati onal Applica%ien Q> 0% Q0.F The desired
Formul a | X compounds wferein|R is7Bn al koxycar bonyl
group and R2, R4, R5; s, R7 afe as descri bed
above may be prepared f correspondi ng

4- met hoxyqui nol i ne conpoundsNof YFor mul a XX by
treatnent with an organo i'um derivative of the
R2 group together with an acyleiing agent such

(R)-4-[(3,5-Bis-triflucromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester

A solution of 3,5-bis(trifluoromethylphenyl)magnesium bromide was prepared
by dropwise addition of a solution of 3,5-bistrifluoromethylbromobenzene (0.818mL,
4.74mmol) in anhydrous tetrahydrofuran (0.7mL) to a stirred suspension of
magnesium powder (116mg, 4.74mmol) in anhydrous tetrahydrofuran (4.7mL.) at
35°C. The mixture was then heated under reflux for 1h to give a dark colored
solution. A portion of this solution (1.5mL) was added dropwise to a solution of (R)-
2-ethyl-4-methoxycarbonecarbonyl-G-trifluoromethyl-2H-quinoline-1-carboxylic acid
ethyl ester (Preparation 10, 133mg, 0.345mmol) in anhydrous tetrahydrofuran (4mL)
at -78°C. After 30 min the mixture was warmed to 0°C and poured into water and
extracted with ethyl acetate, adding a few drops of 2N hydrochloric acid to facilitate
separation of the layers. The organic layer was dried over anhydrous sodium sulfate
and evaporated to dryness. This procedure was repeated in an exactly similar
manner using (R)-2-ethyl-4-methoxycarbonecarbonyl-6-trifluoromethyl-2H-quinoline-
1-carboxylic acid ethyi ester (Preparation 10, 235mg, 0.609mmol) in anhydrous
tetrahydrofuran (5mL) and adding the solution of 3,5-
bis(trifluoromethylphenyl)magnesium bromide (2mL). The combined crude product
was chromatographed on silica eluting with an ethyl acetate-hexanes gradient from
5% to 30% to give the title compound as a mixture of diastereoisomers (463mg)
which were carried forward unseparated.

MS: 597.9 [M-H] found

Diastereoisomer 1: 'H-NMR (CDCls) & 7.92 (s, 2H), 7.75 (s, 1H), 7.67 (s, 1H),
7.65 (d, J=8.30Hz, 1H), 7.34 (dd, J=8.30, 1.66Hz, 1H), 5.97 (d, J=6.64Hz, 1H), 5.04
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10 as ethyl chloroformate at a tenperature between
-100C to 70C, typically -78C in a reaction inert

waolwestosuch as tetrahydrofuran foll owed by weeTiBgo4/m0836

a tenperature between 0C andgabout 70C (preferably
anmbient) for between 0.1 and 24hr, preferably 1 hr,

foll owed by hydrolysis in aqueous acid, preferably 1 N
hydrochloric acid to give the desired Fornula I X

GRAMPAY A%, (saﬂ-i)dﬂszf?f(hbéﬂz '3'"B7Q§ $1ay, qniy (ﬁmlgm%ss &, 1H), 808 (t,
al ternative procedure he desired Fornmul a

S EBREEPES ROz Y. Ra. R, R6. and R7 are as
descr i dopBqVEHRY NG obtalned by oxidation of the
correspondi ng Fornuja XV | Tgounds usi vari ety

of meliRsiRyeipemercdgdhiNyR mcpls S tso 2Hh02%0 $%i 1H)ed- %5 (d,
0 e u beaf
(JE%;&B 1@;] %Ibggi 46, 2! 3@“W$6H9 hfs, é%a@t/’ ﬁsz 1H),

agents gani Cc esi s,
Jkﬂﬁin(nW1IFBy4 éﬁ ds, S‘d1hbs4 2THire ﬁé&,tfﬁT’B (sz@kmn@namm, 1Iﬂ991535 fror 1H),
e o] aqueous sodi um
h pochl g?,?fﬁkdéﬁ} tgﬁg(51 Jr ZgZﬂ%e f a catal yti c anmount of

2,2,6,6-tetranet hyl -| -|cE>1@eTn|€t$|31§md)9(y (TEMPO free
radi cal and catal ytic potassium bgomde in a suitable
reaction inert solvent such asy®thylene chloride, or
alternatively with acetic anhy i
di met hyl sul f oxi de.

(R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-
methoxycarbonyl-methyl}-2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid
ethyl ester (Example 2, 125mg, 0.208mmol) and 2,6-di-tert-butyl-4-methylpyridine
(256mg, 1.248mmol) in chloroform (7mL) was added thionyl chloride (30.4pl,
0.417mmol). After stirring for 18h at ambient temperature the mixture was diluted
with methylene chloride, washed with water and dried over anhydrous sodium
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The desired Formul a XXI conpounds wherein Rl, R2, R4,
R5, R6, R are as 25 described above may be prepared

w0 e@asdael cor r espondi ng Forrul a | X conpounds  BET/IB2004/000836

treatment with trinmethylsilykgyanide in an inert
sol vent such as an aromatic hydrocarbon
(e.g., benzene, toluene, xylene) in the presence of a
catal ytic amount of Lewis acid, preferably zinc
‘s&]F’dtéjeAfté%trerﬁoJafPHﬂﬁé%bHéﬁ Lﬂﬁeﬁ}b@u&m%ﬁé fesid0e dag Ut 140 G
preferably about 80 C to about 100 C, for 1-12 ho
phrematagaried on siliea elutipgwitnan ethyl aceleie-Bnes awdie@t from 0% to
29%‘%8 gtvb%t[?% BB-tﬁlﬁLWr‘@rﬁéthﬂ%eﬁf’ﬂ@rﬂor@l%eﬁﬁ&y&ar’%ﬁ%\&hyl] -2
purification to a sol vent
ﬁﬁwh@ﬁ@uorogteﬁyh%lﬂjqum;&h@%ﬂ@@rb@wh@fama&wl ‘?Eﬁ?résél‘ Eitye of
g?ég{e%d%oﬂ{ér@ \QnAidhial A2aRBr bd Gisilodqng riRGRIG ably

I oOXane) 1S a e solution and the mxture is

satiahydrafusan @mieapacatigesidi(Roi. oZits dust é@@uw 3§6mMmol) was
QH&é%%éﬂg“%ﬂ%é%g%gﬁ%L§299éél%@§§§n waé1 StirfeOdD

eratur ours Eweferab hour s,

ambpnétemnereéurscﬁfprrﬁm thencstiutechwitpme

water. The organic layer was dried with anhydrous sodium sulfate and evaporated

lene chloride and washed with

to dryness under vacuum. The residue was chromatographed on silica eluting with a
methylene chloride-hexanes gradient from 60% to 80% to give the title compounds:

Diastereoisomer 1: 44mg

MS: 584.0 [M+H]" found

"H-NMR (CDCl3) § 7.79 (s, 1H), 7.76 (s, 2H), 7.74 (d, J=8.30Hz, 1H), 7.47 (d,
J=8.30Hz, 1H), 7.41 (s, 1H), 6.02 (d, J=6.64Hz, 1H), 5.12 (s, 1H), 5.01(m, 1H), 4.26
(m, 2H), 3.82 (s, 3H), 1.53 (m, 1H), 1.40 (m, 1H), 1.30 (t, J=7.47Hz, 3H), 0.87 (d,
J=7.47Hz, 3H).

Diastereoisomer 2: 16mg

MS: 584.0 [M+H]" found

'H-NMR (CDCl;) 5 7.88 (s, 2H), 7.87 (s, 1H), 7.77 (d, J=8.30Hz, 1H), 7.49 (d,
J=8.30Hz, 1H), 7.33 (s, 1H), 5.96 (d, J=5.81Hz, 1H), 5.07 (s, 1H), 5.00 (m, 1H), 4.29
(m, 2H), 3.74 (s, 3H), 1.47 (m, 1H), 1.36 (m, 1H), 1.34 (i, J=7.47Hz, 3H), 0.84 (d,
J=7.47Hz, 3H).

Examples 5 and 6

(RS, SR, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyi]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
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The desired Formula XXII conpounds wherein R, R2, R4,
R5, R6, R7 are as described above nmay be prepared

wo cansdael corr espondi ng Formul a XXI conpounds PE&I/IB2004/000836

treatment with a reduci ng agggk. such as sodi um

bor ohydri de or sodi um cyanoborohydride in a reaction

i nert solvent such as nethanol or ethanol, preferably
et hanol, at a tenperature of about 0 C to about 100 C
(preferably reflux tenperature) for 0.1 to 5 hours
(preferably 0.75 hour) to fpdoVvide the desired Fornul a
XXI'l conmpounds. 10 Alternatjyvely, the desired Formul a
XXI'l conpounds wherein R @ R4, R5, R6, R7 are as
descri bed above nay be.pyepared-fNpm the correspondi ng
Formula XVII conpoundserwhergif Qis a |eaving group
as described above, b y wWth a cyanide salt
such as lithium sodium or a

t et raal kyl ammoni um cyani de i nfa Tfeaction inert

sol vent such as di net hyl forn@ﬁ!'hgé\at a tenperature
between O Cto 15 100 Cfor 1 to 12 hours, to provide
t KRS, R iR)=4-[xXbBix biffpwamethyl-phesylrasihexpcarornyhmatndkPligthyl-6-

CONPOUREGMRAA-8 4Ry dRZ2HBinoffr-1-B8bokific 368 e85 ester

To a solution of 4-chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester (Preparation 12, 275mg, 0.82mmol) and 3,5-
bis(trifluoromethylphenyl)acetic acid methyl ester (286mg, 1mmol) in anhydrous
dimethylformamide (2mL) was added 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU,
~100mg). The mixture was stirred at ambient temperature for 24h then at 50°C for
15h. The mixture was poured into water, acidified by the addition of a little 2N
hydrochloric acid and exiracted with methylene chloride (x3). The extract was dried
over anhydrous sodium sulfate, evaporated to dryness and the residue purified
initially by reverse phase chromatography and finally by chromatography on silica
eluting with hexanes-ethyl acetate 6:1 to give the title compounds.

(RS, SR, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (13.8mg,
first eluting diastereoisomer)

MS: 586.0 [M+H]" found

'H-NMR (CDCl5) § 7.90 (s, 2H), 7.87 (s, 1H), 7.59 (d, J=8.30Hz, 1H), 7.62 (d,
J=8.30Hz, 1H), 7.61 (s, 1H), 4.39-4.27 (m, 2H), 4.27-4.18 (m, 1H), 3.78 (d,
J=11.61Hz, 1H), 3.59 (m, 1H), 3.48 (s, 3H), 1.76 (ddd, J=14.10, 8.30, 3.30Hz, 1H),
1.61-1.55 (m, 1H),1.57-1.50 (m, 1H), 1.48-1.40 (m, 1H), 1.35 (1, J=7.47Hz, 3H), 0.73
(t, J=7.47Hz, 3H).

(RS, SR, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (33.7mg,
second eluting diastereoisomer)

MS: 586.0 [M+H]" found

'H-NMR (CDCl3) § 7.66 (s, 1H), 7.42 (d, J=8.30Hz, 1H), 7.40 (s, 2H), 7.33
(dd, J=8.30, 1.66Hz, 1H), 6.47 (d, J=1.66Hz, 1H), 4.55-4.47 (m, 1H), 4.34 (m, 1H),
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descri bed above nay be prepared fromthe correspondi ng
Formul a XXI'I conpounds by dissolving in concentrated

w@ioRss4el aci d containing five equival ents of REL/EB2064000836

a tenperature fromOC to 10Qgs(preferably room
tenperature) for 1 to 20 hours. The 20 resulting am de
is then dissolved in a polar solvent (preferably
net hyl ene chloride) and treated with trimethyl oxoni um

h%tzf@fi ?8@?& a1 BiHA 1#8@ &t QH? 3f430(Gh@Q—t1@ 61100€ 2 49Hz,

erabl’y room tenperature

(P 4 (gl yJ—ilQ 1A o%BQ)2. 49HZe1H ésﬁjl ﬂﬂ%gl—ﬂf’fﬂﬁoS 8a.t4e98Hz5 1H),
n u L

‘1*6"’%2??‘ IR e T N A TN
sol vent, preferably di (ﬁé@m@lese?tafw ®5 tenperature
bet ween O0C and 100C (preferably r@om tenperature) for
between 1 to 20 hours to provide-ghe Formula XXIII
Conpounds. The desired For\nul a XXV conpounds wherein
R, RR, R4, R5, R6, R7, R8 and RY are as descri bed
above may be pr epar edg fr he bondi ng Fornul a
XXI'l'l compounds by Ft <lld in a reaction
inert solvent (preferab W chl of oret hane) with the
correspondi ng am ne (NH [

(RS, RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(2S, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
A mixture of (RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-

methyl]-2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester and (RS,
SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester (prepared by a procedure
exactly similar to that described for Examples 3 and 4 with the exception that racemic
starting material was used and the mixture of diastereoisomers produced were not
separated) (20mg, 0.0342mmol) in ethanol (5mL) containing palladium hydroxide
(20% on carbon, 20mg) was hydrogenated in a Parr shaker (Parr Instrument

Company, Moline, lllinois) at 40psi for 5h. The catalyst was removed by filtration



hydr oxybenzotri azol e hydrate (HOBT) and

1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de
whyanosdabori de (EDCI) at a tenperature betweenPOLIB2004/000836

100C (preferably anbient teng v%rature) for 1 to 24

hours (preferably 12 hours). 2004/ 085401

PCT/ 1 B2004/ 000836 -43 The desired Formul a XXV

conpounds wherein R, R2, R4, R5, R6, R7 are as

H @Qﬁ%@gﬁefE)e%g/emméssreﬁhogéd)HlﬁHeYV?cguuﬁHZMeV\Qgﬂﬁe Wab s

escr ove repared fromt
@bﬁon@éwmedgvnﬁducmluanwﬂh/a@ @thyb@mta;*,e wihexanrs oradient frag 0%
@(p %I{Q‘glfvgﬂ{getmg%?%véﬁt{/é "Wei nreb' am de) by treatnent
t c

ari et onpounds 5 where Met is a
rret al (Rﬁx@$e$la>b4 &3 ﬁﬁjﬁé@“@ﬁmﬁhw phenylhmethaxygarbent-ameting-2-

5 %@'6?@1#5@'&{% mergﬂ?&%ﬂ% fin ?%a%?ﬁh%%@ld%@ﬁ%%t@rwrt

R@ltl(lg\iﬂlaeiﬁr%niS@mﬂr,taﬁmgi t he scope of the present

invenka g ri bed above may be prepared
fromthe corres ndi ng Fornmul a XXIV conpounds by
reductlri{NMRA((Ethb)8789 (s 1H), 7.88 (s, 2H), 7.53 (m, 2H), 7.39 (s, 1H), 4.55-

4.47 (m, 1H), 4.34-4.24 (m, 2H), 4.24-4.18 (m, 1H), 4.03 (d, J=11.62Hz, 1H), 3.77 (s,
10  3H), 3.38 (m, 1H), 1.75 (m, 1H), 1.49 (m, 1H), 1.38 (m, 1H), 1.31 (i, J=7.47Hz, 3H),
0.96 (m, 1H), 0.71 (t, J=7.47Hz, 3H).

(RS, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (second
eluting diastereoisomer, 5mg)

15 MS: 586.0 [M+H]" found

'H-NMR (CDCl3) 8 7.93 (s, 2H), 7.84 (s, 1H), 7.53 (d, J=8.29Hz, 1H), 7.43
(dd, J=8.29Hz, 1H), 7.07 (s, 1H), 4.42 (m, 1H), 4.27 (d, J=9.96Hz, 1H), 4.26 (m, 2H),
4.32 (m,1H), 3.76 (s, 3H), 3.28 (m, 1H), 2.36 (m, 1H), 1.65 (m, 1H), 1.62 (m, 1H),1.45
(m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.84 (1, J=7.47Hz, 3H).

20 Examples 9 and 10

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
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10 hydri de source, preferably sodi um borohydride, in
the presence of an acid such as trifluoroacetic acid

WO pooa/osgacti on i nert solvent (preferably PCT/IB2004/000836

tetrahydrofuran) at a tenperghure of between 0 C and
100 Cfor 1 to 20 hours (preferably 12 hour). Wen R6
and/or RO is H the amne may be acyl ated using

st andar.d ani de coupling conditions known to those
skilled in the art such as those described in L. A
Paquette 15 (Ed), Encycl opedi a gtrReagents for Organic
Synt hesis, John Wl ey and Sons Chi chester, Engl and,
1995, to produce furtherrggrnu . compounds. An

al ternative preparati gn.o red Forrmul a XXVI
conmpounds wherein RL R6 and R7 are as
descri bed above and R8 3 are H i nvol ves

reduction of the corres R mul a XXI'l conpounds
usi ng procedures known to 20 bhaese skilled in the art,
such as those described i A TOA Paquette (Ed),

VLS Rt e anely B RSt s ST
exanpl e usi p@-dydeneriRinomMy fcabuiAb agiagmyeysten a
reaction inert solvent. These prinmary am.ne

subseedivm ydede &A% dispergion i rameaaégﬂ %Qéﬁm@y wasRAded

to a solution of 3,5-bis(trifluoromethylphenyl)acetonitrile (212mg, 0.84mmol) in

anhydrous dimethylformamide (1.5mL). After stirring under nitrogen for 30 min at
ambient temperature a solution of (R)-4-chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester (Preparation 14, 188mg, 0.56mmol) in
anhydrous dimethylformamide (2mL) was added. The mixture was stirred at ambient
temperature for 16h then poured into water (20mL) and exiracted with diethyl ether
(3x20mL). The extract was dried over anhydrous sodium sulfate and the solvent was
removed under vacuum. This material was purified by chromatography on silica
eluting initially with ethyl acetate — hexanes (1:19) to obtain one diastereoisomer of
the desired compound in an impure form which was further purified by reverse phase
chromatography to obtain the title compound Example 9 as a clear oil (69mg).
Further elution of the silica column with ethyl acetate — hexanes (1:4) provided the
titte compound of Example 10 as a yellow ail (54mg).

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

MS: 553 [M+H]" found

'H-NMR (CDCls) 6 7.80 (s, 1H), 7.60 (d, J=8.30Hz, 1H), 7.49 (dd, J=8.30,
1.66Hz, 1H), 7.40 (s, 2H), 6.60 (d, J=1.66Hz, 1H), 4.59 (m, 1H), 4.33 (m, 2H), 4.06
(d, J=9.96, 1H), 3.20 (m, 1H), 2.78 (m, 1H), 1.89 (m, 1H), 1.65 (m, 1H), 1.53 (m, 1H),
1.34 (t, J=7.47Hz, 3H), 0.96 (m, 1H), 0.88 (t, J=7.47Hz, 3H).

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

MS: 553 [M-+H]" found
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to produce further conpounds within the scope of the
present invention. 25 The desired Fornmula XXVI|

weeoposiaos wherein R, R2, R4, R5, R6, R7 and RQI/EB2004480836

described above and X1 is Odods, or H may be prepared
fromthe corresponding Formula XXV conpounds by
treatnment with a reduci ng agent such as sodi um

bor ohydride in a polar solvent such as nethanol or

et han Nﬁ%@%ﬁ%%é&@% 6@*{%%& Pe & 9= @@@Hi 13r907§5(d

for (preferda produce
.B;-€8r$ﬂHza1l>()§\7[38 (sSD-l)CémwmnﬂiH) \M%r(m, aH ?. 163(an9204 Hu(da

‘fﬁgdégpgﬁg, hgd@ﬂ ﬁr%a(] @1@6/1-% fﬁsrﬁ'ﬁg{ gg ver gbﬁ (m, 1H),

t ke (nesxdaiz 3HhO. T (:kpl“aeléfﬂlzy\’m*ﬂ SOdI um azi de. The
azide is hydrogenatedtoNl;’% |IIed|nthe art
can convert NH2 to NR1H by ard reductive

am nation conditions using the c oundi ng WO
2004/ 085401 PCT/ | B2004/ a8 4 Ogﬁ’ﬁehyde and
reduci ng agent, such as sodi '
cyano MeO N~ ~Me

COE
(R, S), (S, R)] and [(R, R), (S, S)]-4-Cyano-6,7-dimethoxy-2-methyl-4-
trimethylsilanyloxy-3,4-dinydro-2H-quinoline-1-carboxylic acid ethyl ester
[(RS)]-6,7-Dimethoxy-2-methyl-4-oxo-3,4-dihydro-2H-quinoline-1-carboxylic

acid ethyl ester (8.02gm, 27.3mmol, 1 eq) and zinc iodide (0.43gm, 1.37mmol, 0.05
eq) were added to a dry round bottomed flask equipped with a magnetic stir bar and
reflux condenser under a nitrogen atmosphere. Toluene (20mL) was added to the
flask followed by trimethylsilyl cyanide (4.40mL, 33.0mmol, 1.2 eq). The reaction was
heated to 80 °C. After 5 hr, the reaction mixture was concenirated to dryness to
afford the title compounds (10.7gm, 27.2mmol, 100% yield) that were used without
further purification.

LCMS (ESI+): 393 (MH+).

Preparation 16

CO5Et
(RS) -4-Cyano-6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethyl
ester

(R, S), (S, R)] and [(R, R), (S, S)]-4-cyano-6,7-dimethoxy-2-methyl-4-
trimethylsilanyloxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (10.7gm,
27.37mmol) was placed in a 100mL round bottomed flask and dissolved in ethanol
(25 mL). Hydrochloric acid in dioxane (21.0mL of a 4.0 M solution) was added to the
mixture. After 12 hr at room temperature, the reaction mixture was concentrated,
quenched with a saturated aqueous sodium hydrogen carbonate solution and
extracted 3 times with ethyl acetate. The combined organic layers were dried over
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borohydrite. NR H can be converted to NRLR2 using the

sane conditions of reductive amnation to produce
WORDRAsS4MDr eover, when X1 is NH2, the correspoPdi/IBR004/000836

al cohol (X =0OH) may be 5 conygyted to the nesylate,

di spl aced wth an azide and reduced with hydrogen to

produce one single diastereoner. Wien X1 is NHR1

(R =Me), the corresponding prinmary anm ne NH2 nay be

%@u&%gdlhﬁl Suirkte, i*ﬁﬁérédreﬁ'@td&ﬁeéntﬁéﬂtéd"' Fﬁ‘és]%ﬁhrcfrﬁétﬁ%ﬁ@hﬁélutﬁlg

erature between 0 C between 1- 0 §0

/8P ag*%neilzthybaﬁe@te thﬁmﬂe 09@%%058@ 49gNnitd fﬂ@ol §/%

d directly without further purification to a
onpolar sol vent 10 ., benzene, toluene,

pr ef ekGMSYEEHI)USARY M"g’n)d a reduci ng agent such as
bor an a t
pet wedh R LAOTEY (S B BPEL A SR S DO TR K02 e, 3 420

(2, Arhus.8% (molhby 680 de 1tHieb.9bs, AN 7Rfnbr atthyl ani ne

product. Wen X1-is spondi ng primary
am ne NH2 nay be converteo}lobgqha&q gy st andard

reductive am nation conditionsCHy treatment with an

al dehyde R1 in a pol aMe®@ql ven 5 such as net hanol or
et hanol in the presence o di um bor ohydri de or
sodi um MeO N~ Me

éozEt
(R, S), ((S, R and [(R, R), (S, S)]-4-Cyano-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester

(RS) -4-Cyano-6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethyl
ester (4.99gm, 16.5mmol) was placed in a round bottomed flask equipped with a
magnetic stir bar, dissolved in 47mL of ethanol, and was combined with sodium
borohydride (3.18gm, 84.3mmol, 5.1 eq). After 45 min of heating at reflux, the
mixture was concenirated to dryness, quenched with water, and extracted 3 times
with ethyl acetate. The organic layers were collected, dried over sodium sulfate,
filtered and concentrated to afford the title compounds (4.91gm, 16.1mmol, 98%
yield).

cis isomer:

LCMS (ESI+): 305 (MH+).

(R, S)and (S, R) "H-NMR (CDCl): § 1.23 (d, 3H), 1.29 (t, 3H), 1.78 (m, 1H),
2.65 (m, 1H), 3.74 (m, 1H), 3.86 (s, 3H), 3.90 (s, 3H), 4.22 (m, 2H), 4.61 (m, 1H),
6.92 (s, 1H), 7.10 (s, 1H).

frans isomer:

LCMS (ESI+): 305 (MH+).

(R, R) and (S, S) "H-NMR (CDCls): & 1.16 (d, 3H), 1.32 (t, 3H), 2.03 (m, 1H),
2.42 (m, 1H), 3.87 (s, 3H), 3.88 (s, 3H), 3.94 (m, 1H), 4.26 (m, 2H), 4.86 (m, 1H),
6.77 (s, 1H), 7.30 (s, 1H).

Preparations 19 and 20
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cyanobor ohydri de at a tenperature between O Cto 100 C
bet ween 1-24 hours (preferably 12 hours). Wwen X1 is

WORDRASS40he correspondi ng secondary am ne NHRIPCTYEB20&000836

converted to NR R2 by standaqqgreductive as descri bed
above. Conmpound XXV may al so be converted to NH2,
NHR1, and NRLR 2 by standard reductive 20 am nati on
conditions with the correspondi ng al dehyde or ketone
as descri bed above. This nmetd oderoduces a m xture of
am ne di astereoners that nmay beé separated by silica
gel chromat ography. Te&e_nmmy be converted to the
correspondi ng Forrmul a XXVi punds where X1 is F
by treatment with a five at I gent, such as
di et hyl am nosul fur 25 trlfluotxggt(DAST) or
bié§2 met hoxyet hyl ) am no] sul fur trifluoride

V6l Fdend |[(|h'\’ &)r(Salll4dvarbaseyl-6sotinetioxy-ddnethy-3,4-dihydro-

dlchloronethane d
t enper at ur e bet%@eH$9%be-1-e£}b&§mgwagﬁgc S(‘preferabl {,n
y

anbi el{R &k Kr@e?)bam ER, Rb(S.(B)t4-cyanot® 7 Wsuetioxyps-aretvh

éuh?%@ﬁw 1n@a¥b£§ d&%&hg%qte%fz éébﬁﬁ%érﬁmgpm%mas

wissdived ig lgpm@btretenysmfurm:@md (12mL) and water (0. 66mL 36.6mmol, 5 eq).

After 12 hr at ambient temperature the reaction was quenched into solid sodium

bicarbonate, dissolved in water and extracted 3 times with ethyl acetate. Organic
layers were collected, dried over anhydrous sodium sulfate, filtered, and concentrated
to provide the title compounds (2.25gm, 6.98mmol, 95% yield).

LCMS (ESI+): 323 (MH+).

(R, S), (S, R)]: '"H-NMR (CDCls): 5 1.20 (d, 3H), 1.30 (t, 3H), 1.82 (m, 1H),
241 (m, 1H), 3.37 (m, 1H), 3.84 (s, 3H), 3.86 (s, 3H), 4.22 (m, 2H), 4.55 (m, 1H),
5.70 (s, 1H), 5.80 (s, 1H), 6.70 (s, 1H), 7.21 (s, 1H).

LCMS (ESI+): 323 (MH+).

(R, R), (S, S)]: '"H-NMR (CDCls): 5 1.17 (d, 3H), 1.30 (t, 3H), 1.74 (m, 1H),
2.67 (m, 1H), 3.55 (m, 1H), 3.86 (s, 3H), 3.87 (s, 3H), 4.21 (m, 2H), 4.58 (m, 1H),
5.36 (s, 1H), 5.49 (s, 1H), 6.65 (s, 1H), 7.15 (s, 1H).

Preparations 21 and 22

0] OMe
MeO
MeO Il\l Me
COEt

(R, S), (S, R)] and [(R, R), (S, S)]-6,7-Dimethoxy-2-methyl-3, 4-dihydro-2H-
quinoline-1,4-dicarboxylic acid-1-ethyl ester—4-methyl| ester
(R, S), ((S, R)] and [(R, R), (S, S)]-4-Carbamoyl-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester (2.24gm, 6.95mmol, 1 eq) was
placed in a 100mL round bottomed flask equipped with a stir bar and was dissolved
in methylene chloride (56.5mL). Trimethyloxonium tetrafluoroborate (1.29gm,
8.76mmol, 1.26 eq) was added to the solution followed by 12.2mL more of methylene
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30 source such as diisobutyl alum numhydride in a
reaction inert solvent such as tetrahydrofuran at a

W0 eopesEdur e between -78 C to about 100 C, pr ePET/m20§4/000836

about 0 C, for 0.1 to 10 hoyys. WO 2004/085401

PCT/ 1 B2004/ 000836 -45 The desired Formula XXVII |
conpounds wherein Rl, R2, R4, R5, R6, R7 are as

descri bed above and V2 is a group V or CH2V where Vis

BRIoHES CAr 99 HR EPQ/rﬁb@ﬁXg&@era{Ur@ﬁ’%rr@QctlBﬁ ittiRSvas concentrated
correspondi ng ounds by treatnment wth

o dwmasrandaxseﬁ Wity fnrthes gwﬁlcat@nduT@emW #AdgrT. ¢r95mmol, 1
%é \&5&&5 cﬂfﬁd)lpﬁ)&a ﬁ)rm Bihd §frred for sev ral hours at room temperature.

oxye am no ur tri uor| Deoxyfluor) 'in
a he asdtiieoras saturated wtb @ndlummlonds soldwh Ieétraﬂtﬁft hiimes with ethyl

% 8%@%?%@?@ rsgii)e]t@ fﬁtgfgﬂearnatcHﬁ@enGSfe\ﬁ@@ Hsyngé. @Iééh

y anbient tenperature .
thromatcngsamhy lyding wéth 8120 hexamesiatiay) acetaierrpvides! the hﬂeR4 R4

compounds (1.65gm, 4.88mmol, 70% yield).

LCMS (ESI+): 338 (MH+).

(R, S) (S, R)] 'H-NMR (CDCl): 5 1.17 (d, 3H), 1.29 (t, 3H), 1.81 (m, 1H), 2.46
(m, 1H), 3.56 (m, 1H), 3 .81 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 4.21 (m, 2H), 4.55 (m,
1H), 6.60 (s, 1H), 7.11 (s, 1H).

LCMS (ESI+): 338 (MH+).

(R, R) (S, S)]: "H-NMR (CDCly): & 1.13 (d, 3H), 1.29 (t, 3H), 1.78 (m, 1H),
2.54 (m, 1H), 3.67 (s, 3H), 3.71 (m, 1H), 3.84 (s, 3H), 3.85 (s, 3H), 4.21 (m, 2H), 4.74
(m, 1H), 6.66 (s, 1H), 7.13 (s, 1H).

Preparations 23 and 24

0
OH
MeO
MeO '1\! Me
CO,Et

(R, 8), (S, R)] and [(R, R), (S, S)]-6,7-Dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-
1,4-dicarboxylic acid-1-ethyl ester

(R, S), (S, R} and [(R, R), (S, S)]-6,7-Dimethoxy-2-methyl-3,4-dinydro-2H-
quinoline-1,4-carboxylic acid ethyl ester-4-methyl ester (0.62gm, 1.73mmol, 1 eq)
was dissolved in dioxane (12mL) and water (12mL) in round bottomed flask with a
magnetic stir bar. Sodium hydroxide (0.13gm, 3.48mmol, 2 eq) was added and
stirred at room temperature. After 12 hr, the reaction mixture was concentrated and
partitioned between 1.0 N aqueous sodium hydroxide and diethyl ether. The aqueous
layer was collected, acidified with concentrated hydrochloric acid, and extracted with
ether. The organic layer was collected, dried over magnesium sulfate, filtered and
concentrated to provide the title compounds (0.536gm, 1.65mmol, 90% yield) as a
mixture of diastereocisomers.

LCMS (ESI+): 324 (MH+).



10

15

20

25

Re RHZ b. RS NORS N € s RENRZ R NRZ R NH 7
R7 RT R XXXI XXX XX |1 X R4 HRA Boc RS NRS NR6 N |

we@4@8s4N | R 2 R7 HR/Z H XXXIIT XXXl | | R4 BODIBR064/000836

RS 1RBRN RRNi 2R NRR _.Rb-RL R7T R1

(R, S), (S, R)]: "H-NMR (CDCl,): § 1.18 (d, 3H), 1.30 (t, 3H), 1.89 (m, 1H),
2.48 (m, 1H), 3.61 (m, 1H), 3.84 (s, 3H), 3.85 (s, 3H), 4.21 (m, 2H), 4.60 (m, 1H),
6.75 (s, 1H), 7.15 (s, 1H).

LCMS (ESI+): 324 (MH+).

(R, R), (S, S)]: H-NMR (CDCls): 8 1.14 (d, 3H), 1.29 (t, 3H), 1.83 (m, 1H),
2.56 (m, 1H), 3.74 (m, 1H), 3.85 (s, 6H), 4.21 (m, 2H), 4.76 (m, 1H), 6.70 (s, 1H),
7.14 (s, 1H).

Examples 11 and 12

MeO

MeO rI\l Me
CO,Et
(R, 8), (S, R)] and [(R, R), (S, S)]-4-(3,5-Bis-trifluoromethyl-benzylcarbamoyl)-6,7-

dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

[(R, 8), (S, R)] and [(R, R), (S, S)]-6,7-Dimethoxy-2-methyl-3,4-dihydro-2H-
quinoline-1,4-dicarboxylic acid-1-ethyl ester (0.229gm, 0.710mmol) was placed in a
25mL round bottomed flask equipped with a stir bar. Methylene chloride (7.0mL) was
added followed by the addition of 3,5-bis(trifluoromethyl)benzylamine (0.519gm,
2.14mmol, 3.0 eq). To this reaction, 1-hydroxybenzotriazole hydrate (0.022gm,
0.146mmol, 0.2 eq) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(0.232gm, 1.21mmol, 1.7 eq) were added. The reaction mixture was stirred at room
temperature. After 12 hr, the reaction was quenched with water and extracted 3
times with ethyl acetate. The organic layers were collected, dried over sodium
sulfate, filtered, concentrated to provide the title compounds (0.1225gm, 0.223mmol,
58% vyield) as a mixture of diastereoisomers.

LCMS (ESI+): 549 (MH+).

'HNMR[(R, R), (S, S) and (R, S) (S, R)] (CDClg): 8 1.16 (d, 3H), 1.24 (t, 3H),
1.80 (m, 1H), 2.66 (m, 1H), 3.64 (m, 1H), 3.81 (s, 3H), 3.86 (s, 3H), 4.11 (m, 2H),
4.29 (m, 1H), 4.56 (m, 2H), 4.70 (m, 2H), 6.05 (m, 1H), 6.40 (m, 1H), 6.65 (s, 1H),
6.60 (s, 1H), 7.13 (s, 1H), 7.66 (s, 2H), 7.75 (s, 1H), 7.80 (s, TH). LCMS (ESI+):
549 (MH+).



XXXV XXXV 10 SCHEME 3 According to Schene 3, the
desired Fornmula XXI X conpounds wherein J is nitrogen,

wo b@4ogi4sdonal doubl e bond is absent, and R2, RACT/RE&004/000836
R6, and R7 are as described_-glove, may be prepared
fromthe correspondi ng Fornula XXX conpounds 15 by
reaction with an al pha-ketocarboxylic acid RRCOCO2H in
a protic solvent, such as ethanol or nethanol at high

tenperature. These tePppaatidhess sanzde conveniently
IR NSRSt & ——
Opt i mi zerméRgiseamldrEtrenisibsie-1UEPEMyRo acRNSHAR P
Sor SO S SaR AN He RIS oI BaDFERE B Hiad-Byrody
5 Aﬂ%hr&sﬁﬂéﬁcamllmﬂé@l%(&% (0.546yrk WS&H&]BIZW@Q pFa@ed ina
%Q{,{ﬁg&n 0 tomed flask equipped V\lnt)r<1 acsc,)tlr bg#J Qndsdlgs%?ved ?n r%se#@/lene
chloride (10mL). The reaction mixture was cooled to 0 °C, and di-iso-
propylethylamine (0.18gm, 2.0mmol, 1.3 eq) was added followed by addition of N,O-
di-methylhydroxylamine hydrochloride (1.1 eq), 4-dimethylaminopyridine (0.1 eq), and
10 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.2 eq). The reaction
mixture was stirred at room temperature. After 12 hr, the reaction mixture was
quenched with water and extracted 3 times with ethyl acetate. The organic layers
were collected, dried, filtered, and concentrated to provide the title compounds
(0.56gm, 1.52mmol, 98% yield) that were used without further purification.
15 LCMS (ESI+): 367 (MH+).
[(R, R), (S, S)] "H-NMR (CDCls): & 1.10 (d, 3H), 1.28 (i, 3H), 1.83 (m, 1H),
241 (m, 1H), 3.16 (s, 3H), 3.38 (s, 3H), 3.80 (s, 3H), 3.82 (s, 3H), 4.06 (m, 1H), 4.21
(m, 2H), 4.84 (m 1H), 6.55 (s, 1H), 7.16 (s, 1H).
LCMS (ESI+): 367 (MH+).
20 (R, S), (S, R)] "TH-NMR (CDCl): § 1.32 (d, 3H), 1.85 (t, 3H), 1.75 (m, 1H),
2.32 (m, 1H), 3.16 (s, 3H), 3.35 (s, 3H), 3.80 (s, 3H), 3.82 (s, 3H), 4.06 (m, 1H), 4.21
(m, 2H), 4.84 (m 1H), 6.45 (s, 1H), 7.05 (s, 1H).
‘ Examples 13 and 14
CF3

o L
CF3

MeQ O
MeO ll\l M

CO,Et

25 (R, S), (S, R]and [(R, R), (S, S)I-4-(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-
2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(R, S), (S, R} and [(R, R), (S, S)]-6,7-Dimethoxy-4-(methoxy-methyl-

carbamoyl)-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.56gm,
1.45mmol, 1 eq) was dissolved in tetrahydrofuran (12mL) in a round bottomed flask

e
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crystallized or alternatively can be purified by flash
chromat ography on silica gel. The desired Fornula

wOo0d/0gsanpounds wherein R2, R4, R5, R6, and R PEI/EB2864/000836

descri bed above may be prepatped.fromthe correspondi ng
Formul a XXI X conmpounds 5 by treatnment with a

chl orinati ng agent such as phosphorus (111) chloride,
phosphorus (V) oxychloride, thionyl chloride or

tdqupPea VAR BosRIHeNE bR othd REERF R dodRd td ¥REC al4.Y
Faor mul a XXl X conpounds are dissolved in excess

rﬁﬂ%@kﬁ'H@PU@“&%%ﬁ?ﬂmeﬁa@S&m bioriide (#13:6Mir & 0.2 Mohittien) was added

alreiivisd 08Ha, thé Raciien ﬂf\%@dreﬁfafs ‘%ﬁrré‘cpé’tl rb&ﬁ t@ﬁﬁﬁ&éﬁjre dAfter 12 hr,
phos horusxgﬁ?wﬁox ychloride is distilled off an

riBQ [efGHon i BOHgNchge Mith @guequsryaenivacaigride further
N%ﬁ'%d wiRRI2CE M éktfé%te@cﬁ"ﬁﬁéésvvlgﬁ[‘étﬁ)ﬂ BbER. 'ﬁleecﬁérﬁ(ﬂtﬁ&s

th an appropriate organic s ent, prefera
ﬁ‘ﬁrﬁyP'l@ﬁE@dc‘#ﬂ'%‘rQVGéSOW seifale, flberep @pegprceRiGHer to dryness Flash

CRRRRAOSIEP W’@ﬁtﬁigﬂm%O/RﬂhexBﬁes/&ﬁ I a@@@té%ro@iﬂgd i title

descri bed above % repare rom the correspondi ng
FEPPQHRASK 256 gonHe "rﬁ‘ﬂl@' 78% Yigléal yti ¢ hydrogenation in

the prneapoassief sloangand catal ysts well known to those
15 skllled inthe art, for exanple as described in

L. A By SeRIEH NMEW(@QQ':{)@HQ@(%BH) 1.35 (t, 3H), 1.81 (m, 1H),
2.52 (m, 1H), 3.63 (s, 3H), 3.88 (s, 3H), 4.29 (m, 2H), 4.42 (m, 1H), 4.57 (m, 1H),
6.21 (s, 1H), 7.15 (s, 1H), 8.13 (s, 1H), 8.45 (s, 2H).

LCMS (ESI+): 520 (MH+).

[(R, R), (S, S)] "H NMR (CDCls): § 1.18 (d, 3H), 1.28 (t, 3H), 1.88 (m, 1H),
2.67 (m, 1H), 3.79 (s, 3H), 3.84 (s, 3H), 4.21 (m, 2H), 4.45 (t, 1H), 4.88 (m, 1H), 6.59
(s, 1H), 7.07 (s, 1H), 7.97 (s, 1H), 8.25 (s, 2H).

Example 15
CF5
MeO
MeO

(R, R), (S, S)]- 4-(3,5-Bis-trifluoromethyl-phenyl)-difluoro-methyl]-2-methyl-5,6-
dimethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(R, R), (S, S)]-4-(3,5-Bis-trifluoromethyl-benzoyt)-2-methyl-6,7-dimethoxy-3,4-

dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.062gm, 0.120mmol) was
dissolved in methylene chloride (0.25mL) in a vial equipped with a magnetic stir bar.
[Bis(2-methoxyethyl)amino]sulfur trifluoride (0.22mL, 1.20mmol, 10 eq) was added to
this solution and the reaction mixture was stirred at room temperature. After 12 hr,
the reaction mixture was quenched with saturated aqueous ammonium chloride
solution and extracted 3 times with ethyl acetate. The organic layers were collected,

dried over magnesium sulfate, filtered, concentrated and purified by chromatography
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Reagents for Organic Synthesis, John Wley and Sons,
Chi chester, England, 1995. Typically, the conpound is

wale@goss4ed i n an organi c sol vent, preferably aP@DIE004/000836

sol vent such as acetic aci dqqédditives such as sodium
acetate are usually added to inprove the reaction
rate. An appropriate catalyst is chosen, such as

pal | adi um on carbon. 20 Hydrogenation is carried out

3h sﬁb@él@ﬁ@wiﬁ{ %Wﬁ&énégeﬁ I é%ﬁf%&@fbr drédis MBRiaE adrpound
pref eradpa/for about he catalyst is filtered off

{04598 @o@%b’@'dXXXI | conpound, which is

typi cabhis E%,qnlag,ggd(mji er chronmat ography on si I ica geI
The desi red Fornyl a XXXI Il conmpounds wherein

R5, RER RAdSFS):areNMR (GRS bé@l (da@bk)é zaagt D, ?bpé;(mr &),
I
fzf4%rqrf hﬁ)% (%?HPI‘S‘C@ @wﬁf dl e ( gé%ﬂ rT‘ OTFFP)OH.ﬂ@fl(mbYH),

reacti on e as

&6 me 1th5 45(13M H)V‘ﬁlQQ (S POt BE (3. ), @%@smh Organi ¢

Synthesis, Wley Intergg] nﬁﬂé‘se Typically, the
reaction is carried out a so%%gnt such as nethyl ene
chloride at -78C to®€, typically -40C. |n%§eneral,

in this procedure, S [ [
functionalizatjgn o

Formul a XXXI'| conp®
MeO

MeO N

(R, R R),(S S Sland [(R, R, S), (S, S, R)]-4-[(3,5-Bis-trifluoromethyl-phenyl)-
hydroxy-methyl]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester

(R, R), (S, S)]-4-(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.302gm, 0.58mmol, 1 eq) was
placed in a round botiomed flask equipped with a magnetic stir bar. Methanol (12mL)
was added followed by the addition of sodium borohydride (0.131gm, 3.48mmol, 6
eq) at room temperature. After 1 hour, the reaction mixiure was quenched with a
brine solution, extracted 3 times with ethyl acetate and dried over sodium sulfate.

The material was purified by flash chromatography eluting with 75/25 hexanes/ethyl
acetate to provide the title compounds (0.271gm, 0.52mmol, 89% yield).

Diastereoisomer 1 (29% yield)

LCMS (ESI+): 522 (MH+).

'H NMR (CDCly): 8 1.12 (d, 3H), 1.29 (t, 3H), 1.39 (m, 1H), 2.52 (m, 1H), 2.81
(brs, 1H), 2.94 (m, 1H), 3.65 (s, 3H), 3.83 (s, 3H), 4.21 (m, 2H), 4.67 (m, 1H), 5.04
(d, 1H), 6.18 (s, 1H), 7.02 (s, 1H), 7.64 (s, 2H), 7.72 (s, 1H).

Diastereoisomer 2 (60% yield)

LCMS (ESI+): 522 (MH+).

"H NMR (CDCls): § 1.14 (d, 3H), 1.34 (t, 3H), 1.56 (m, 1H), 1.86 (m, 1H), 2.97
(m, 1H), 3.87 (s, 3H), 3.88 (s, 3H), 4.26 (m, 2H), 4.49 (m, 1H), 4.77 (d, 1H), 6.70 (s,
1H), 7.09 (s, 1H), 7.84 (s, 3H).
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30 Formula XXXI'lI conpounds can be purified by
standard silica gel chromatography, if needed. The

waele®ingdoror mul a XXXI'V conpounds wherein R, R2CT/HB2004/000836

R5, R6, and R are as descrijpged above nay be prepared
fromthe corresponding Formula XXXl Il conmpounds by

i ntroduci ng the acyl, carbanoyl, sulfinyl or sulfonyl
group RL. This may WO 2004/ 085401 PCT/ |1 B2004/ 000836
-47 be achieved by treabpps 18ddd #n appropriate
reagent, for exanple, ethyl chloroformate or

i sopropyl chloroforiate, in a suitable react
sol vent such as Wyl ene chloride or chlog

di i sopropyl et hf
2, 6-di -i1ent - but

am "e, “@Fdi net hyl am nop e F;
- met hyl pyri diygo.a
typically anbie a period of
the reactiyp gaLrred out in
. The produc‘%bl S usu'\éll I 91
i sol ated by stand9?id extractive vvorkuP
KRy B 65raphpnefRsR] $lc S, geR)I-4- -[(3,5-Bis rlfluoromethyl phenyl)—ﬂuoro-
methyl]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(R, R R),(S,S, S)and (R, R, S), (S, S, R)]-4-[(3,5-Bis-trifluoromethyl-

phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-

1 to 2481 A "
pyridine as a so)yen

carboxylic acid ethyl ester (0.06gm, 0.115mmol) was placed in a small round
bottomed flask containing a magnetic stir bar and dissolved in dichloromethane
(0.25mL). To this reaction, (diethylamino)sulfur frifluoride (0.152mL) was added
dropwise at room temperature. After 2 hr, the reaction was quenched with the
addition of agueous ammonium chloride solution and exiracted 3 times with EtOAc.
Organics were collected, dried over Na,SO,, filtered and concentrated to afford the
title compounds in 40% isclated yield (0.024gm, 0.046mmol).

LCMS (ESI+):. 524 (MH+).

'H NMR (CDCls): § 1.19 (d, 3H), 1.30 (t, 3H), 2.02 (m, 1H), 2.95 (m, 1H), 3.95
(s, 3H), 3.97 (s, 3H), 4.26 (m, 2H), 4.49 (m, 1H), 6.40 (s, 1H), 8.9 (s, 1H), 7.1 (s, 1H),
7.8 (s, 3H), 7.95 (s, 1H).

Pfeparation 27
0] oM 0O
F e F OMe
R cl R W Cl
F
il\] Me ’I\‘ Me
CO,Et CO,Et

(R, S) and (R, R)]-4-Chloro-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-
dicarboxylic acid-1-ethyl ester-4-methyl ester
(R)-2-Ethyl-4-hydrazono-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (Preparation 6, 1.22gm, 3.70mmol) was placed in a
250mL round bottomed flask equipped with a stir bar. Diethyl ether (100mL) was
added followed by the addition of MnO, (22.2mmol, 6 eq). The reaction was
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The desired Formul a XXXV conpounds wherein Rl, R2, R4,
R5, R6, and R7 are as descri bed above nmay be prepared

wo p@aiosdael cor respondi ng Formula XXXI'V 10 conpPCrtB20§4/000836

treatment with an acid as desgwibed in the T. W
G eene and GM Wits, Protective Goups in Organic
Synthesis, Wley Interscience, 1991. In a typical
procedure, the bis-carbanate is treated with

?rcbté&té@ FOACRht ﬁn@Qtlrﬁ’ecﬁét ROR RperdiFERGT 80 Hire fl'ﬁé solution was
i cal 3hr. Upon conpletion, the acid is

rf@ﬁr@dethr%lgﬁ Galingh Pnd iconcentatechle 3 daplgrlme oha0mLs i Aaditional
k%aha,l\%e@ o@mpra@aa&d%dV&ﬂkentﬂ%ﬁeS{t%r@mu PerthBIdMR Wais added

hl'ori de and aqueous sodi um h ogen car bonat e.

E\&aﬂ‘yﬁoa}rp@ﬂet@flamln@ (325GHni 18- @@nqlbnfplkyyqdopyghe; taddition of 20%

%ﬂ & R iRy éf QHEC?z'unﬁ% rewog%%%&ﬁé@%tlrred for 45 min
CT B2004/ 000836

before anhydrous methanol (10mL) was added After 2 hr, the reaction was
concentrated down to 20mL, extracted into methylene chloride and washed with 0.1
N HCIl. The organic layer was collected, dried over magnesium sulfate, filtered and
concentrated to dryness to obtain the title compound (1.43gm, 3.66mmol, 98%
yield).

LCMS (ESI+): 394 (MH+).

(R, S), (R, R): "HNMR (CDCly): 5 0.95 (t, 3H), 1.25 (m, 2H), 1.30 (t, 3H), 2.60
(dd, 1H), 2.79 (dd, 1H), 3.99 (s, 3H), 4.23 (m, 2H), 4.62 (m, H), 7.61 (d, 1H), 7.70 (d,
1H).

Preparation 28 and 29

F OMe F OMe
F < H F .\\\H
C F
ll\l Me '[\I Me
CO5Et COoEt

Preparation of [(R, &) and (R, R)]-2-Ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1,4-dicarboxylic acid-1-ethyl ester-4-methyl ester [(R, 8) and (R, R)]-4-Chloro-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-dicarboxylic acid-1-ethyl ester-4
methyl ester (1.40 grams, 3.56 mmol) was dissolved in 30 mL of methanol before
0.15 grams of 10% Pd/C was added and the mixture was hydrogenated at 45 psi on
the par shaker for 2 hours. The reaction mixture was filtered through Celite and
concentrated. The crude mixture was then dissolved in dichloromethane and the
organics were collected, dried over magnesium sulfate and concentrated. The
product was isolated after purification by column chromatography eluting with a
solution of 90:10 hexane-acetone to yield 83% (2.98 mmol) of the title compound.
(R, S): "H NMR (CDCls): §7 0.84 (t, 3H), 1.30 (t, 3H), 1.40 (m, 2H), 1.95 (m, 1H),
2.47 (m, 1H), 3.61 (m, 1H), 3.80 (s, 3 H), 4.3 (m, 2H), 4.42 (m, 1H), 7.40 (s, 1H), 7.60
(d, 1H), 7.70 (d, 1H).

LCMS (ESI+): 360 (MH+)



OHRS N YVRARR NRZ RS NR7T 1 Rl RNRL QAc R7 |
1YW RR4XIXIXRS N~ RENRR R/ RL LI M02VR
WORB004485401 PCT/IB2004/000836

-118-

(R, R): "H NMR (CDCls): 87 0.86 (t, 3H), 1.28 (t, 3H), 1.38 (m, 2H), 2.1 (m, 1H), 2.56
(m, 1H), 3.69 (s, 3H), 3.90 (t, 1H), 4.30 (m, 2H), 4.58 (m, 1H). 7.46 (s, 1H), 7.50 (d,
1H), 7.70 (d, 1H)

LCMS (ESI+): 360 (MH+)

5 Preparation 30
0] O
OH
.\\\H
[1\1 Me ll\l Me
CO,Et CO,Et

(R, S) and (R, R)]-2-Ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-dicarboxylic
acid-1-ethyl ester
(R, S) and (R, R)]-2-Ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1,4-

10  dicarboxylic acid-1-ethyl ester-4-methyl ester (Preparation 28 and 29, 0.070gm,
0.195mmol, 1 eq) was dissolved in a round bottomed flask with magnetic stir bar
containing dioxane (1.5mL) and water (1.5mL). Sedium hydroxide (0.016gm,
0.409mmol, 2.1 eq) was added and stirred at room temperature. After 12 hr, the
reaction mixture was concentrated to a minimum volume and pariitioned between 1.0

15 N aqueous sodium hydroxide and diethyl ether. The aqueous layer was collected,
acidified with concentrated hydrochloric acid and extracted with ethyl acetate. The
organic layer was collected, dried over magnesium sulfate, fillered and concentrated
to provide the title compounds (0.067gm, 0.194mmol, 89% yield).

LCMS (ESI+): 346 (MH+).

20 (R, S), (R, R)]: "H-NMR (CDCly): 5 0.84 (t, 3H), 1.23 (t, 3H), 1.39 (m, 2H),
1.94 (m, 1H), 2.59 (m, 1H), 3.84 (t, 1H), 4.19 (m, 2H), 4.62 (m, H), 7.49 (m, 2H), 7.63
(d, TH).

Preparation 31

q  PMe
F N-pMe
H
fl\l Me
CO,Et
25 [(R, S) and (R, R)]-2-Ethyl-4-(methoxy-methyl-carbamoyl)-6-trifluoromethyl-3,4-

dihydro-2H-quinoline-1-carboxylic acid ethyl ester
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R6 RTi R 7IRLR/ IR R XXXVI | | XXXV XXXVI| R4

WR004B854N R6 N | R2 R7 1R XXXV |  SCHEME 4 BCT/IB2004/000836

According to Schenme 4, the dggbred conpounds wherein J
is nitrogen, the optional double bond is absent, R1,
R2, R4, R5, R6 and R7 are as described above and R3
is as described above wherein the connecting carbon is

0X0 sylsts) b 68l A)HSMHRI-8rifluoromethyl-3,4-dihydro-2H-quinoline-1,4-
dicarboxylic acid-1-ethyl ester (0.066gm, 0.239mmol) was placed in a 5mL round
bottomed flask equipped with stir bar. Methylene chloride (3mL) was added. The
reaction mixture was cooled to 0 °C. Di-iso-propylethylamine (0.032gm, 0.248mmol,
1.3 eq) was added followed by addition of N,O-dimethylhydroxylamine HCI sait
(0.239mmol), 4-dimethylaminopyridine (0.019mmol) and 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (0.210mmol). The reaction was stirred at room
temperature. After 12 hr, the reaction was quenched with water and exiracted 3

times with ethyl acetate. The organic layers were collected, dried over sodium

sulfate, filtered, concentrated to provide the title compounds (0.065gm, 0.167mmol,
88% yield).
LCMS (ESI+): 389 (MH+).
(R, S), (R, R)]: "H-NMR (CDCls): §0.90 (t, 3H), 1.33 (t, 3H), 1.39 (m, 2H),
2.0 (m, 1H), 2.55 (m, 1H), 3.20 (s, 3H), 3.40 (s, 3H), 4.19 (m, 2H), 4.62 (m, 1H), 7.21
(s, 1H), 7.40 (s, 2H), 7.62 (d, 2H).
Examples 20 and 21

[(R, S)] and [(R, R)]-4~(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, S), (R, R))-2-Ethyl-4-(methoxy-methyl-carbamoyl)-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.564gm 1.45mmol, 1 eq) was
dissolved in tetrahydrofuran (12mL) in a round bottomed flask equipped with a stir
bar. The reaction was cooled to 0 °C. 3,5-Bis(trifluoromethyl)phenyl magnesium
bromide (13.6mL of 0.5M solution) was added dropwise, and the reaction mixture
was stirred at room temperature. After 12 hr, the reaction mixture was quenched with
aqueous ammonium chloride solution, further saturated with NaCl and extracted 3
times with ethyl acetate. The organic layers were collected, dried over sodium

sulfate, filtered and concentrated to dryness. Flash chromatography eluting with



as Formul a XXXVl conpounds) may be prepared fromthe

correspondi ng Fornmula WO 2004/ 085401 PCT/ | B2004/ 000836
WO 404838V conpounds by reaction with an aci d chCDIB2d€4/000836

in a solvent such as methyl engg. chloride or

chloroform optionally containing a base such as

pyridine, diisopropylethylam ne,

4- di met hyl am nopyri di ne or

%Oﬁl’()qiexér%rsye‘ci%}liéé’étaté Hﬁﬁd@dlt Y {Iﬂé:'% oun@é (@556%@3@@%& 70%

tween 0OC to typi cal rent, for a period

Y'e!CB 24hr. 5 Upon conpl et i on of the reaction, the

m Xt uggnk sowashed with aqueous acid and brine to

afford the Formul a XXXVl conpounds after silica gel

chr omb LB dSy): 542 (NSl red, the acid chloride can be
L
s 9Cner gkt AuRyRYcpby BTG e BN PRBRTADA BARINAS
dtlprit.e4 @mdﬂﬂ)aﬁk%émehh) 466 (mcP o7 i40ds, THek a8 Kd, dH)et 6afae
qu téloglz (}W g?mgoﬁ_pl le. This latter procedure can be
ou

rre esin bound triphenyl phosphi ne
V\,hl chcisegmrerit anmenabl e to automated chemistry.

Filt r@b’l\)ﬁ%@l tl§£—‘2 p\ﬁﬁgn fol |l owed by evaporation and

purificatl n-si gel yields the
10 (R, S): "H-NMR (CDCl3): §0.91 (t, 3H), 1.39 (t, 3H), 1.43 (m, 2H), 1.78 (m,
1H), 1.99 (m, 1H), 2.60 (m, 1H), 4.34 (m, 2H), 4.56 (m, 2H), 7.05 (s, 1H), 7.55 (d,
1H), 7.65 (d, 1H), 8.20 (s, 1H), 8.44 (s, 2H).
Examples 22, 23, 24 and 25

CO,Et c':ozEt
15 (R, R R [(R R S) IR, S, S), and [(R, S, R)]-4-(3,5-bis-trifluoromethyl-phenyl)-
hydroxy-methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid

ethyl ester
[(R, S)] and [(R, R)]-4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.182gm,
20 0.34mmol, 1 eq) was placed in a round bottomed flask equipped with a magnetic stir
bar. Methanol (6.8mL) was added followed by the addition of (0.077gm, 2.05mmol, 6
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requi red conpound of Formula XXXVI. The desired
Formul a XXXVI|1 conpounds wherein R1, R2, R4, R5, R6,

w@pa4M8s40r e as descri bed above and R3 i s as dpCDIB20@d00836

above, wherein the group V is,d5 attached to the
connecting carbon, may be prepared fromthe
correspondi ng FOHTLH a XXXV conpounds by al kyl ati on
with the appropriate alkyl brom des. These

égr‘%dﬁ% BB %r%e?y ﬁﬂé Wef“a@ur@' %ﬂep’ﬁhournth@ r@R%iBH mixture was

vent SUC or mam de

quenabgp gdth bmwlh@qnpyxtfa@tadc&;me%w& ethyj apﬁfé%/ep?@s@ﬁé OVer
§o@§§1%u(f§teg The n%?ﬁ%ﬁgén%@rﬁ@a *Bg A tfenr %éfgbl%éh?awﬁg with 90/10

yridine, opyri di ne,

gexqms/@thyi acdirie \ms@rﬁw% tbetttble zgmgourmpn tuiee fyaqlsm: Due
to th\%a hzactlwty of quinoxalines, heating in the
m crowave at the appropriateterrperatureis

part i ¢GMEG (BBI+)s 4 @B for this procedure. Al kylations
can be - Wiptdh | r S

such a@ﬂg\f“@ éﬁ?ﬁl}}%br 5@31 %Maﬁahgbéu@Q% 8{%3'% 8H), 7.88
&, YIHEL.99 (s, bHpn des. Use of suitable mcrowave

equi p S)such as the Emrys Optim zer (Personal 25

Chem Uppsal a, Sweden) or M| estone m crowave

(M1 esm(MSa(ElSib)oBM diH-es,

'H-NMR (CDCl): 8 0.73 (t, 3H), 1.09 (m, 1H), 1.27 (t, 3H), 1.43 (m, 2H), 1.67
(m, 1H), 2.44 (d, 1H), 2.87 (m, 1H), 4.24 (m, 3H), 5.17 (dd, 1H), 7.26 (s, 1H), 7.50
(m, 2H), 7.90 (s, 2H), 7.92 (s, 1H).

(R,R,R) and (R,R,S): This mixture was separated on a 10 cm by 50 cm,
Chiralpak AD column eluting in heptane/IPA 98//2 at a flow rate of 275 mL/min.

(R,R,R): "H-NMR (CDCls): 8 0.77 (t, 3H), 1.31 (t, 3H), 1.41 (m, 2H), 2.21 (d,
1H), 3.12 (m, 1H), 4.23 (m, 2H), 4.37 (m, 1H), 4.83 (d, 1H), 7.65 (s, 2H), 7.72 (s, 1H).

LCMS (ESI+): 544 (MH+).

(R,R,S): "H-NMR (CDCl): § 0.81 (t, 3H), 1.33 (t, 3H), 1.6 (m, 2H), 2.22 (d,
1H), 3.05 (m, 1H), 4.30 (m, 2H), 4.62 (m, 1H), 5.12 (d, 1H), 7.01 (s, 1H), 7.40 (s, 2H),
7.85 (s, 1H).

LCMS (ESI+): 544 (MH+).

Preparations 32 and 33
(R, R), (S, S)land [(S, R), (R, S)]-4-Aminomethyl-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester

Sodium borohydride (0.828gm, 21.9mmol) was suspended in tetrahydrofuran
(13.5mL) in a dry 50mL round-bottomed flask equipped with stir bar. In another flask
trifluoroacetic acid (1.68mL, 21.8mmol) was dissolved in tetrahydrofuran (5mL). The
50mL reaction flask was cooled to 0°C and the trifluoroacetic acid solution was added
slowly. The reaction was allowed to stir at room temperature. After 30 min, [(R, R),
(S, S)] and [(S, R), (R, S)]-4-cyano-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester (1.33gm, 4.37mmol) in tetrahydrofuran (5mL) was added

drop wise to the reaction. After 12 hr, the reaction was cooled back to 0 °C and
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Sorisole, Italy) facilitates these reactions. The
desired Fornmula XXXVIII conpounds, wherein Rl, R2, R4,

WR2)04B8540R7 and V are as descri bed above nay PE&I/1B2004/000836

prepared fromthe correspondifag_al pha- bronoester
VCHBr CO2Me conmpounds. These alkyl ations are typically
carried out in a 30 polar solvent such as

di met hyl f or mam de, di net hyl sul f oxi de,

N’aF%GW)dluQHéHeel Wi er. G- aqbé‘onhSye? (Af%§ %Qﬁgct&f 2 ﬁmgé%ﬁth ethyl

ot assi um car bonat €, et hyl am ne,
zace@tene h@;ﬂr@\aﬁl%@wsmrmombmd @!rlﬂ@swqtm@nteemmuaatar fitered

bk WBR&ntatedt & g%%e (g)gr( lcERhd éﬁﬁlﬂééggﬂa a}réﬁafﬁgﬁpo%alutlng

unreactivity o qui n | nes, heati
Aitht 9T &/ apﬁrylﬂ@e|catosd¢/meﬂ@nawtu¢tbyla®m§d® afferd|the title compounds

ISR b 8% d00836 <50 m er oveve equi prent
such AEMKEShy 369 Mt hi zer (Personal Chenistry, "
ppselps o SUERETH BRSBTS o,
regcim, di,. 3.29 (m, 1H), 3.84 (s, 3H), 3.86 (s, 3H), 4.19 (m, 2H), 4.47 (m, 1H),
6.69 (s, 1H), 7.02 (s, 1H).

LCMS (ESI+): 309 (MH+).

[(R, R), (S, S)] '"H-NMR (CDCls): §1.15 (d, 3H), 1.31 (t, 3H), 1.76 (m, 1H),
2.18 (m, 1H), 2.94 (m, 3H), 3.85 (s, 3H), 3.86 (s, 3H), 4.22 (m, 2H), 4.61 (m, 1H),
6.69 (s, 1H), 7.12 (s, 1H).

Example 26
F
H
N F
MeO o
MeO rl\l Me
CO,Et

(R, S), (R, R)] and [(S, S), (S, R)]-4-[(3,5-Difluoro-benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of [(R, S), (R, R)] and [(S, S), (S, R)]-4-aminomethyl-6,7-
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.012gm,
0.039mmol) in methylene chloride (1.0mL) was added 3,5-difluorobenzoic acid
(0.0065gm, 0.041mmol, 1.0 eq) followed by 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.012gm, 0.065mmol, 1.6 eq) and 1-
hydroxybenzotriazole hydrate (0.005gm, 0.039mmol, 1 eq). The reaction was stirred
at ambient temperature for 12 hr. The mixture was concentrated, dissolved in
dimethylsulfoxide and purified by HPLC to provide the title compound (0.008gm,
0.019mmol).

LCMS (ESI+): 449 (MH+).
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The desired Fornmul a XXXI X conpounds, wherein R, R2,
R4, R5, R6, Wand V 5 are as descri bed above may be

w@e@pasao f rom t he correspondi ng Fornul a XXXVIPAT/IB2004/000836

conmpounds by the reduction ofinhkhe ester functionality
usi ng reagents and conditions well known to those
skilled in the art. For exanple, Formula XXXVIII
conmpounds can be treated with [ithium al um num

hydri 4 i ,an ool sal
Py s by o b sl 9P 1ot
136, v0eZh(m, 781, 2081(BCH)TS.06 ¢al 11y), 363t(mealt), B2t (ae3H), 3.87 (s,

Leact i j xt i [ ukf.at e L
SFHAL A G, E R b B G HE R 2D s
fIH),t#. 88 {(ne2H)i ves a crude product from which Fornmul a
XXXI X conpounds are typj.cally,-isaolated by silica gel
chr omat ogr aphy. The d@a&@besgg'rafﬂ%% L conpounds,
wherein R, R2, R4, R5, R6, R7 am€ V are as described
above may be prepared fromthe cspondi ng Formul a

0

XXXI X 15 conpounds by using an a pri ate al kylating
agent, such as an al kyl ioditle_or~rgg de and a base,
such as sodium hydride, infa reaction inert solvent

such as tetrahydrts

obtain the desired For L {conpounds.
MeO N~ Me

(R, S), (S, R)] and [(R, R), (S, S)]-4-(3,5-Bis-trifluoromethyl-benzylamino)-methyi]-
6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
[(R, S), (S, R)] and [(S, S), (R, R)]-4-Aminomethyl-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.131gm, 0.428mmol) was
dissolved in dichloroethane (2.0mL) in a 10mL round bottomed flask equipped with a
stir bar. To this solution, 3,5-bis(trifluoromethyl)benzaldehyde (0.071mL,
0.431mmol) was added followed by sodium triacetoxyborohydride (0.272gm,
1.28mmol). After stirring at ambient temperature for 12 hr, the reaction mixture was
guenched with a 1.0 N agueous sodium hydroxide solution and exiracied 3 fimes
with ethyl acetate. The organic layers were collected, dried over sodium sulfate,
filtered and concentrated. Purification by flash chromatography eluting with 80/20
hexanes/ethyl acetate provided the title compounds (0.063gm, 0.12mmol, 28%
yield).
LCMS (ESI+): 535 (MH+).
(R, S) (S, R)] "H-NMR (CDCls): 6 1.09 (m, 1H), 1.17 (d, 3H), 1.28 (t, 3H),
2.47 (m, 1H), 2.61 (m, 1H), 2.83 (m, 1H), 3.16 (m, 1H), 3.83 (s, 3H), 3.84 (s, 3H),
4.02 (s, 2H), 4.20 (m, 2H), 4.47 (m, 1H), 6.81 (s, 1H), 7.01 (s, 1H), 7.82 (s, 1H), 7.87
(s, 2H).
LCMS (ESI+): 535 (MH+).
(R, R) (S, S)] '"H-NMR (CDCL): & 1.14 (d, 3H), 1.28 (t, 3H), 1.74 (m, 1H),
2.21 (m, 1H), 2.79 (m, 2H), 2.93 (m, 1H), 3.83 (s, 3H), 3.84 (s, 3H), 3.88 (s, 2H),
4.20 (m, 2H), 4.56 (s, 1H), 6.69 (s, 1H), 7.11 (s, 1H), 7.75 (s, 1H), 7.79 (s, 2H).



The desired Fornmul a LI conpounds, wherein R, R2, R4,

R5, R6, R7 and V are as described above and Ac is an
wa@eogok/ogrsoup (wWhich are within the scope of theP@DIB2004/000836

present invention) may be prgpared fromthe

correspondi ng Formul a XXXI X conmpounds by using a

sui tabl e acyl chloride and a base such as pyridine,

triethylam ne or 4-dinmethyl am nopyridine in an

anhydr ous sol vent suc x%?n 1@2@%%@”& hane. Dependi ng

on the reactivity of t gcyl cnlorlde one can use

the base, such as ppf |d| ne, as the solvent. Th&

products can usual | y~he isolated by 25 concentrating
d purifying the /b—rtgduc
. VWD 2004/ 08 N CF3

the reacti on/m\xtur
PCT/ INE%OOM 000836 -51 SCHEME SMg{élON O RS RAO O OH RS

silica gel Nyrine
R4 N

MeO N Me MeO N “Me
CO-Et CO,Et
(R, S), (S, R and [(R, R), (S, S)]-4-[(3,5-Bis-trifluoromethyl-benzyl)-
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

(R, S), (S, R and [(S, S), (R, R)]-4-{(3,5-Bis-trifluoromethyl-benzylamino)-
methyl]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (0.020gm, 0.037mmol) was dissolved in tetrahydrofuran (2.0mL) in a 10mL
round bottomed flask equipped with a stir bar. To this solution, potassium carbonate
(0.134gm, 0.972mmol) was added followed by the addition of methyl chloroformate
(0.030mL, 0.388mmol). The reaction mixture was stirred at room temperature. After
12 hr, the reaction mixture was quenched with 1.0 N agueous sodium hydroxide and
extracted 3 times with ethyl acetate. The organic layers were collected, dried over
sodium sulfate, filtered and concentrated. Purification by flash chromatography
eluting with 65/35 hexanes/ethyl acetate provided the title compounds (0.005gm,
0.008mmol, 30% vield).

LCMS (ESI+): 593 (MH+).

(R, S) (S, R)] "H-NMR (CDCl3): & 1.17 (d, 3H), 1.29 (t, 3H), 2.30 (m, 1H),
2.75 (m, 1H), 3.60 (m, 1H), 3.78 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H), 4.22 (m, 2H),
4.39 (m, 1H), 7.03 (s, 1H).

LCMS (ESI+): 593 (MH+).

(R, R) (S, S)] "H-NMR (CDCls): & 1.15 (d, 3H), 1.24 (m, 3H), 1.63 (m, 1H),
2.15 (m, 1H), 3.78 (s, 3H), 3.83 (s, 3H), 3.86 (s, 3H), 4.17 (m, 2H), 4.53 (m, 1H),
7.06 (s, 1H).

The following examples were prepared from analogous starting materials
using methods analogous to those described in the examples above:

Example 31



6 ~2REI N1 R RRFRNRR/ R/ 6 R7 6 LIII LI
LIV RAO/VRA R3 RS NRS N RENR2Z RE NR2 R7T R7 6
WOXoRBSRd1 H LVIII R6 NR2Z R7 H xxxV 40 N RS PFCTMB404RD0836

-125-

(R, S), (S, R)]-4-[(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester
'H-NMR (CDCl): § 1.2 (d, 3H), 1.35 (t, 3H), 1.95 (m, 1H), 2.55 (m, 1H), 3.60
5 (s, 3H), 3.97 (s, 3H), 4.20 (m, 1H), 4.22 (m, 1H), 4.40 (m, 1H), 4.62 (m, 1H), 6.2 (s,
1H), 7.1 (s, 1H) 8.19 (s, 1H), 8.45 (s, 2H).
LCMS (ESI+): 522 (MH+).

Example 32
CF4
HO ‘ CFj
MeO ! < MeO
MeO I]\J Me MeO
CO,Et

10 (R, S, 9), (S, R R), (R, S R), (S, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-
methyl]-6, 7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
"H-NMR (CDCls): 8 1.13 (d, 3H), 1.34 (t, 3H), (m, 1H), 2.97 (m, 1H), 3.87 (s,
3H), 3.88 (s, 3H), 4.26 (m, 2H), 4.40 (m, 1H), 5.05 (d, 1H), 6.89 (s, 1H), 6.99 (s,
1H), 7.84 (s, 3H).
15 LCMS (ESI+): 522 (MH+).
Example 33




51 RE) NR RN7H RENR LVI R H LIX (r) V

R&A RARE R5N51 \ R6NI R R6I/ N12 1RNR

WO200R08K01 1R1 LV I | LX SCHEME 5 PCT/IB2004/000836
-126-

(R, S)-4-(3,5-Bis-triflucromethyl-benzoyl)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester
(R, S)]- cis: "H-NMR (CDCls): & 0.91 (t, 3H), 1.39 (t, 3H), 1.43 (m, 2H), 1.78
(m, 1H), 1.99 (m, 1H), 2.60 (m, 1H), 4.34 (m, 2H), 4.56 (m, 2H), 7.05 (s, 1H), 7.55
5 (d, 1H), 7.65 (d, 1H), 8.20 (s, 1H), 8.44 (s, 2H).
LCMS (ESI+): 542 (MH+).

Example 34
CF;
MeO
MeO

(R, R, S), (S, S, R), (R, R, R), (S, S, S)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-
10  methyl]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
'H-NMR (CDCls): § 1.10 (d, 3H), 1.29 (t, 3H), 1.62 (m, 1H), 1.87 (m, 1H),
2.00 (s, 3H), 3.22 (m, 1H), 3.84 (s, 3H), 3.86 (s, 3H), 4.21 (m, 2H), 4.47 (m, 1H),
5.89 (d, 1H), 6.62 (s, 1H), 7.03 (s, 1H), 7.66 (s, 2H), 7.80 (s, 1H).
- LCMS (ESI+): 564 (MH+).
15 Example 35

[(R,R,R) (8,5,S) and (R,R,S) and (S,S,R)}-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-
methyl]-6,7-dimethoxy-2-methyl-3,4-dinydro-2H-quinoline-1-carboxylic acid ethyl ester
"H-NMR (CDCls): 8 1.19 (d, 3H), 1.30 (t, 3H), 2.02 (m, 1H), 2.95 (m, 1H),
20 3.95 (s, 3H), 3.97 (s, 3H), 4.26 (m, 2H), 4.49 (m, 1H), 6.40 (s, 1H), 6.9 (s, 1H), 7.1 (s,
1H), 7.8 (s, 3H), 7.95 (s, 1H).
LCMS (ESI+): 524 (MH+).



5 Schenme 5 describes the preparation of further

conpounds, in which J is nitrogen and the optional
waelowblogssbond i s absent (i.e. quinoxalines), usPCIBRO4/@0836

phase chemstry simlar to yhat described by V.

Krchnak et.al, Tetrahedron Lett. 42, 2443- 2446

(2001), and which offers several advantages. This

chem stry can al so be WO 2004/ 085401 PCT/ 1 B2004/ 000836

-52 carried out in the sqgt dpeﬂ@hase by substituting

the resin with an el ectron r| aryl met hyl group,

such as 4-net hoxybenzyl or 1hoxybenzy| and

using it like a protecti : d cl eavi ng under

appropriate conditions as teScribed in T.W G eene

and GM Wits, ProtectM [

Wley Interscience, 5 199 ~particular, this schene
provi des a net hod for ppee ‘ “@é chi raI
qU| noxal i nes fromchiral am no [{ml s, which are

TR B8 TR T Rt dﬂpiéa@ SAh 5 g meny-

t hose ski | | sd-dihyaird-BA-ciiroline-1-carboxylic acid ethyl ester
5 "H-NMR (CDCls): § 1.0 (d, 3H), 1.32 (t, 3H), 2.2 (m, 1H), 3.90 (s, 3H), 3.95 (s,
3H), 4.26 (m, 2H), 4.6 (m, 1H), 6.60 (s, 1H), 6.9 (s, 1H), 7.0 (s, 1H), 7.2-7.4 (m,
10H).
LCMS (ESI+): 444 (MH+) (minus 17 OH group).
Example 37

10
(R, R), (S, S)-4-benzoyl-6,7-dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester
'H-NMR (CDCls): 8 1.19 (d, 3H), 1.25 (1, 3H), 2.4 (m, 1H), 3.75 (s, 3H), 3.85
(s, 3H), 4.30 (m, 2H), 4.6 (m, 1H), 4.9 (m, 1H), 6.50 (s, 1H), 7.2 (s, 1H), 7.4 (m, 2H),
15 7.5 1H), 7.9 (d, 2H).
LCMS (ESI+): 384 (MH+).
Example 38

HO C

MeO ‘ H MeO
MeO rl\l Me MeO
CO,Et
[(Ry 81 8)1 (R, S’ R), (81 R1 R)’ (S, Rs S)] 4'(HydrOXY'phenyl'methyl)'S,7'

20 dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
LCMS (ESI+): 386(MH+)




The resin bound Fornula 1-11 conpounds wherein R2, R4,
R5, R6 and R are as 10 described above can be
w@e@pasao f rom t he correspondi ng am noal cohol PCT/1B2004/000836
R2CH( CH2OH) NH2 whi ch is firshzgpund to a resin by the
nmet hod described by V. Krchnak et.al., Tetrahedron
Lett. 42, 2443-2446 (2001). This is then treated with
the corresponding Formula LIl compounds typically in
a pol ar solvent such as dinmethyl sulfoxide,
di met hyl f ormam de, N-nethyl pyrrolidone or
di met fxkewies 361168 inhialih Aivesra Breparsatsisgacsmia midwien gsing
r I
%ﬁgl?ﬂé&)d% rﬁé‘tﬁ?(?saac‘se&s'& ebto?% g&éﬁ th% Q?%rgﬁc%ar r'S%Q'”Q rllﬁat?rlals and
bhavesthe folmihgt dhictuessi n i s then washed to isolate the
desired resin bound Fornula LII cgnpounds The desired
resin bound Formula LIV ot ounds)’wherein R2, R4, R5,
R6, and R7 are as descrlﬁgp pgve~may be prepared
fromthe correspondi ng resi odind 20 al cohol of
Formul a LIl conpounds byM&@tivatiNg ™Mfe al coho
functionality as famliar to oneCéiatlled in the art.
Thi s hnﬁplves t he conversion of the alcohol to a
8P€

sulfo ﬁsuch as a net hanesul fonate or
Bl JRiTesadrnbmaahie)o hal i fi€ofpuadd as chlori de or LCMS
brori ded %) ESI+
(MH+)
39 F F (4-[(3,5-Bis-trifluoromethyl-benzyl)- | 563
. E methyl-carbamoyl]-6,7-dimethoxy-
. 2-methyl-3,4-dihydro-2H-quinol
£ o C=0 ine-1-carboxylic acid ethyl ester)
N
\
40 Oo— 4-{[(3,5-Bis-trifluoromethyl-benzyl)- | 593
O:< methoxycarbonyl-amino]-methyl}-
@HZC/N E 6, 7-dimethoxy-2-methyl-3,4-
= dihydro-2H-quinoline-1-carboxylic
. F acid ethyl ester
£ F
41 0O /CH2° 4-[(3,5-Bis-trifluoromethyl-phenyl)- | 579
>\‘fN methoxy-carbonyl-amino]-methyl}-
0\ 3 6,7-dimethoxy-2-methyl-3,4-
F dihydro-2H-quinoline-1-carboxylic
F. F acid ethyl ester
= F




an acetate. Preferably the reaction is carried out by

treatnent of the resin bound Fornula LIl conpounds
wawvdohosmohanesul fonyl chloride in the presencePCf/IB004/000836

base such 25 as pyridine, 4-diggethylani nopyridine or

proton sponge in solvents such as dichl oronet hane or

di chl oroethane in which case the reaction is typically

carried out for 1-5 h. The resulting resin bound

ﬁ

f T ed—of 4t oG Eagentss and—the A,
?rﬂou%%aﬁe% re Mged by fa do'ﬁa{j rrety of reducing agen"tdsM§
wel || #mistwelt o t hose skiflled in the art, for exanBES+

as described in L. A Paquette (Ed), Encycl opedi a 3“1_519
Readents for Organic Synthesis, John WIley and Sd s

@2 clhest eP;—Engl and, 199%3-{[(3/eBis-¢ifanmnesthyd-benzyhn |5
tin|(b chloride in a pal ar solvent such as
nmet hyl pyrl(lol i done or di rré?eﬁk}?)?ybra W'ﬂ“'”@@%ﬁ’y\ire
capabl e of swelling:a pch?sdlmemwy-Zbasteyl 3‘4}SI n. The
readt ' i s y cclrrhﬁ % I P

H—s g e 8”'1“85\?[’1 F?{BO)S ' mgry

reagents are

am ne under goes ent r anoidestiyll ester i ng cl osure tq WO
2004/ 085463 PCT/ | B2004/ 900836 - 53
F F
43 E F 4-(3,5-Bis-trifluoromethyl- 549
E E benzylcarbamoyl)-6,7-dimethoxy-2-
. methyl-3,4-dihydro-2H-quinoline-1-
E carboxylic acid ethyl ester
N\H
*C=0
44 //O 6,7-Dimethoxy-2-methyl-4-(4- 481
_ II: 7\ }"/'N_C’@ trifluoromethyl-benzylcarbamoyl)-
' ||= \__/ 3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

45 R 4-(2-Fluoro-4-trifluoromethyl- 499
F
E : . benzylcarbamoyl)-6,7-dimethoxy-2-
'C—N H methyl-3,4-dihydro-2H-quinoline-1-
O

carboxylic acid ethyl ester

46 . F 4-(2-Fluoro-benzylcarbamoyl)-6,7- | 431

o /C\N dimethoxy-2-methyl-3,4-dihydro- -
H 2H-quinoline-1-carboxylic acid ethyl
ester

47 4-(3-Fluoro-benzylcarbamoyl)-6,7- | 431
H dimethoxy-2-methyl-3,4-dihydro-
N éo
F C 2H-quinoline-1-carboxylic acid ethyl
ester




afford the resin bound Formula LIV conmpounds.
uses an activating group
woredohasasul f onat e as descri bed above,
times for the ring
to one skilled in the art.
conpounds wherein R2, R4, R5, R6, R7 and V are

ot her than a

The resin bound For nul

If one

t he r eacPCDIB2004/000836
cl osure nght be | onger as known

a LV

5 as

descri bed above nmay be prepared fromthe correspondi ng

g, Y ppounds; Tt t-ron—wth—amacid
C[ﬁ{' o:iikzge%%sﬁmlkﬁ&a sol e‘@rﬁ)@@H% as net hyl ene LCMS
chl grstuletuca) chl or of orm ¢ptionally containing a basSl+
such as pyridine, diisgpropylethylanm ne, (MH+)
4- dijet hyl am nopyri di ne|or
286-|di -t e ; (l%\l - met hyH(@yAlucio-benzyicarbamoghder-at| ude
bet ween . typi¢ally anmhen r.a. periaod of
1 tg 24K e lgyesin %Eﬁ%@’&%"ﬁlﬁml'{%dwﬂ‘%éunc is
subgefuentfy filter@d andHr@pesihedicarborgicadid athyll
sol ents such as di chl ofonet hane, nethanol and water
to rlenove the excess r&&9E€hts. The desired Formil a
L¥ |conpoynds wher €1 n R?A-R&hidb-bemficalbantyl)-6y7-arlle a7
desdri bed_above nay be pr%[i)aﬁed from t;g orrespgndi ng
resiln WQQN 61U y | dimethoxy-2-methyl-3,4-dihydro-
" H 2H-quinoline-1-carboxylic acid ethyl
ester
50 4-(3-Chloro-benzylcarbamoyl)-6,7- 447
H\ _0 | dimethoxy-2-methy-3,4-dinydro-
Cl C 2H-quinoline-1-carboxylic acid ethyl
ester
51 NH 4-(4-Chloro-benzylcarbamoyl)-6,7- 447
. cl.: dimethoxy-2-methyl-3,4-dinydro-
NS
Cl ~0 2H-quinoline-1-carboxylic acid ethyl
ester
52 o Cl 4-(2,4-Dichloro-benzylcarbamoyl)- 481
o /C\N 6,7-dimethoxy-2-methyl-3,4~
H dihydro-2H-quinoline-1-carboxylic
Cl | acid ethyl ester
53 | CI NH 4-(2,5-Dichloro-benzylcarbamoyl)- 481
\©i\(|; 6,7-dimethoxy-2-methyl-3,4-
Cl S0 dihydro-2H-quinoline-1-carboxylic
acid ethyl ester
54 | CI 4-(3,4-Dichloro-benzylcarbamoyl)- 481
H 6,7-dimethoxy-2-methyl-3,4-
N\ 40
Ci C dihydro-2H-quinoline-1-carboxylic
: acid ethyl ester




15 conpounds,

WO pooftlogsappbaceti ¢ acid or

in a reaction-inert solvent

or di chl or oet hane.

such as
hydr of | uori c aci d,

by treatnment with a strong acid well
known to those skilled in the art,
O PPCDIERI004/000836
_34ch as _dichl oronet hane
Typically the desired Formula LVI

conpounds can be isolated by filtration and washi ng of

the resin vvith an appropriate

organic solvent such as

1 Jal
CTIT

I UTL.IIIU LI‘ | Ul lClldIIYUI UI ur ¢l Jf
'recéssa H%f@ﬁt E%EG@h@%npounds can be f F?Mﬁ—
puri|fstrectutey silica gel chr omat ogr aphy under st anésid
conditions. The desired|Fornula LVIl conmpounds wh rﬁLp
R, |RR, R4, R5, R6, R7 and V are as described above
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1 tq Z4hr ‘H dihydro-2H-quinoline-1-carboxylic
F | acid ethyl ester
57 E NH 6,7-Dimethoxy-2-methyl-4-(4- 497
F% .([3% trifluoromethoxy-
F © ° benzylcarbamoyl)-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl
ester
58 = F 4-(3,5-Bis-trifluoromethyl- 549
e F benzylcarbamoyi)-6,7-dimethoxy-
F 2-methyl-3,4-dihydro-2H-
F quinoline-1-carboxylic acid ethyl
NH ester
eC:
59 Cl 4-(3,5-Dichloro-benzylcarbamoyl)- 481
O%C 6,7-dimethoxy-2-methyl-3,4-
| dihydro-2H-quinoline-1-carboxylic
HN .
Cl | acid ethyl ester
60 F . 6,7-Dimethoxy-2-methyl-4-(3- 497
: o N\C4O trifluoromethoxy-
F « | benzylcarbamoyl)-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl
ester
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dihydro-2H-quinoline-1-carboxylic
acid ethyl ester

espondt ng resin bound ,=DInmathaxyt2-MethytpqBacs By 467

63

6,7-Dimethoxy-2-methyl-4-(2,4,5-
trifluoro-benzylcarbamoyl)-3,4-
dihydro-2H-quinoline-1-carboxylic
acid ethyl ester

467

64

4-[2-(1H-Indol-3-yl)-
ethylcarbamoyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-

1-carboxylic acid ethyl ester

466

65

6,7-Dimethoxy-2-methyl-4-
[(thiophen-2-ylmethyl)-carbamoyl]-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

419

66

6,7-Dimethoxy-2-methyl-4-[(5-
methyl-furan-2-ylmethyl)-
carbamoyl]-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl

ester

417

67

4-[(Furan-2-ylmethyl)-carbamoyl]-
6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic
acid ethyl ester

403
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70

4-(3,5-Bis-trifluoromethyl-
phenylcarbamoyl)-6,7-dimethoxy-
2-methyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl
ester

535

4-[(2,4-Bis-trifluoromethyl-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid
ethyl ester

549

72

4-[(3,5-Bis-trifluoromethyl-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid

ethyl ester

549
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od of

4-[(3,5-Dichloro-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

481

4-[(2,4-Difluoro-benzoylamino)-
methyl}-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

449

7

-

-

4-[(3,5-Difluoro-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

449

78

/
%N
0 \(:H2

4-{[(2,4-Bis-trifluoromethyl-
benzyl)-methoxycarbonyl-amino]-
methyl}-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

593
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in

tol uene optionally containing a base such as pyridine,
di i sopropyl et hyl am ne,

2,6-di-tert-butyl -

4- di met hyl am nopyri di ne
4- et hyl pyridine at a tenperature

(TR Berfdfted K RO OTiCRWISuRY [T eatent WTh, T cys
respectlvely, an al coholf or "an amne to afford the
desi r%@'c%'aﬁf)barrate or ur¢a Formula LX conpound. Th&SH
product is usually isolated by standard extracti\(|9|H+)
workup and flash chromatography on silica gel. Arn
al® drnati ve pf"é‘y?x}: ati gt{{(@chlatesienad)-For mul a LYl 491
conpounds_wher e f ﬁg( ﬁlﬂﬂ t as
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80 CHz 4-{[(3,5-Difluoro-benzyl)- 493
>— methoxycarbonyl-amino]-methyl}-
6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic
acid ethyl ester
81 4-{[(2,4-Difluoro-benzyl)- 493
methoxycarbonyl-amino]-methyl}-
6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic
acid ethyl ester
82 4-{[(3,5-Dimethyl-isoxazol-4- 476
ylmethyl)-methoxycarbonyl-
amino]-methyl}-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
83 4-Benzylcarbamoyl-6,7-dimethoxy- 413
NH
| 2-methyl-3,4-dihydro-2H-quinoline-
°C 1-carboxylic acid ethyl ester
\o Xy y
84 e F 4-[Benzyl-(3,5-bis-trifluoromethyl- 639
F F benzyl)-carbamoyl]-6,7-dimethoxy-
F /_@ 2-methyl-3,4-dihydro-2H-
F N quinoline-1-carboxylic acid ethyl
\
*C=0 ester
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oB5 qcyl ati bn, usi ng pr ogde(,eBisakiflldesostiybtemdyve. /668
al t grnat Fve—pr eparati on t Si Forul.a \LIIX
congounds_#herogi n o Ri:?ﬁﬁ@,%etg?l 'éé)gaggl gg'%@@@ri bed
above man isgas e/s,qricbéanwbwez-dwm@dym-t he |group
Vig a on ' r be
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aLkytattor—wththezapptraprtate—aHoH—hrom-fges—of
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atfludigvedrivglamimsmetiey(]- di et hyl

3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

4-[(3,4-Difluoro-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

449

88

6,7-Dimethoxy-2-methyl-4-[(2,3,5-
trifluoro-benzoylamino)-methyl]-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

467

89

6,7-Dimethoxy-2-methyl-4-
[(2,3,4,5,6-
pentafluorobenzoylamino)-methyl]-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

503

90

4-[(3-Fluoro-5-trifluoromethyl-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid

ethyl ester

499
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(e.g., triethylam ne,

wa@leowosssbam nopyri di ne, |
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pyri di ne,
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tenperatures to

about 150C. Due to the unreactivity of quinoxalines,
heating in a 30 m crowave oven at an appropriate
tenperature is preferred. Al kylations can be

rfrgnEld W ih g varirety f—atkyt—bromdes such =
aryl %&h%nagrohrnnﬁt es, al |)tng1p§ld@%rt ituted aryl net hy IiCMS
br oistfesturejypi cal | y under these conditions, when|E3l+s
ot hgr than hydrogen, the |ess hindered nitrogen %(Apm
of tlhe qui noxaline prefeérentially undergoes
abkyl ati o to give the gdg{3Edorbernilaoméidyleonpolinds499
WO 2004/ 085401 PCT/J B2004/ 000836 . - 53}1 'ﬁ%%desi red
For nmu OrRpounds NR%'])Z&Y rrp&),)-n'#g ,y , R6, and R7
are |as | desq d above| ometisxyR-@pthyledjd-tihgdrot he
cor rles fahgti Ny in_bpu 12 Formul a_ LI onmpounds | by
tredatment with strdng a¢i Héq%'ﬁ‘e'ﬂ('ﬁa%ﬂxﬁ%%ﬁﬁ@ﬁ
skilfled in the art g suchestes trifluoroacetic acig or
hydriof luoric acid_ optionally in a reaction iner
s® vent suth 4-[(5-Fluoro-2-trifluoromethyl- 499
(|;|-|2- benzoylamino)-methyl]-6,7-
NH dimethoxy-2-methyl-3,4-dihydro-
o} 2H-quinoline-1-carboxylic acid
FeF ethyl ester
93 6,7-Dimethoxy-2-methyl-4-[(3- 497
o C/NH o trifluoromethoxy-benzoylamino)-
2 I /}\ methyl]-3,4-dihydro-2H-quinoline-
F L F | 1-carboxylic acid ethyl ester
94 o] 4-{[(4-Fluoro-naphthalene-1- 481
Q F carbonyl)-amino]-methyl}-6,7-
°H,C—NH N .
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid
ethyl ester
95 F | 8,7-Dimethoxy-2-methyl-4-{[(5- 536
o——F | .
g | trifluoromethoxy-1H-indole-2-
l carbonyl)-amino}-methyi}-3,4-
.HZC/NH N dihydro-2H-quinoline-1-carboxylic
0 acid ethyl ester
96 0 4-[(2-Chloro-4-methanesulfonyl- 525
CH,*
Q NA~ | benzoylamino)-methyl]-6,7-
!
- Y - dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid
ethyl ester
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structure)

Compound

LCMS
ESI+
(MH+)

97

4-[(3-Fluoro-4-trifluoromethyl-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid
ethyl ester

499

08

4-[(2,4-Dimethoxy-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

473

99

4-[(4-Fluoro-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1i-
carboxylic acid ethyl ester

431

100

6,7-Dimethoxy-2-methyl-4-[(2-
trifluoromethyl-benzoylamino)-
methyl]-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester

481

101

4-[(2-Chloro-4-fluoro-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl

ester

465

102

6,7-Dimethoxy-2-methyl-4-[(4-
trifluoromethoxy-benzoylamino)-
methyl]-3,4-dihydro-2H-quinoline-

1-carboxylic acid ethyl ester

497
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wher

w@e@gmsi4pl R3 is a group COV and V, R,

ein J is carbon,

the optional double bond is
R2, R4 RST/B&004/000836

and R7 are as described abovg(depicted as Fornu

LXI |

| conpounds) can be

prepared fromthe

correspondi ng Fornmula LXII conpounds by oxidation

unds

| a

of

t he aIcohoI This 15 may be achi eved by a MAde varlety
(E ||1% Q TOVMT lL KIIICU III lIIC Clll,
fF le &?\ho\f\ég ”n g(l%crl bed %@ﬁﬁ‘a Paquette (Ed), LCMS
Encycstrmlp@m)a of Reagent s for Organi c Synt hesi s, |E8in
Wl ey and Sons, Chichestler, England, 1995. For ex%ﬂphs
the [Forrmula LXI | conpounds can be treated with
at3i vat ed nmangarfese (V) 49@- Hmormmﬂusmnnabyle redct i 499
i nerit éolv n& 2te rah o ran @ hyI et|her
or 20 d pnet hane 3”% @ gtmeen 0OC to
25C,| EYpi cakHy _anbi ent tddm@how—ﬂmetl’i)me AddiRydred
product fof Forfula LXI 1. Theﬁﬂe3|reqﬁgw{nul LXI
conpounds wherein V, R, 2RAuipgjinerhcar are
as descri bed above can b@ﬂgi@ﬂ@fed as a n1xture af
ot ar nal cnnr o ram. t na EFormil a X1
c{@f ounds /by {y eat nent vm\6t7hbgn"§ﬁ‘?’{9&%lr@tm" -4-{(2,3,6- 467
transne I atiling _CHy* trifluoro-benzoylamino)-methyl]-
NH 3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
F
105 0o 4-[(2-Fluoro-3-trifluoromethyl- 499
~CHy®
NA 2 benzoylamino)-methyl]-6,7-
. dimethoxy-2-methyl-3,4-dihydro-
P~ 2H-quinoline-1-carboxylic acid
F ethyl ester
106 Cl o 4-[(2-Chloro-4,5-difluoro- 483
_CH,e | benzoylamino)-methyl]-6,7-
= NH dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-
F carboxylic acid ethyl ester
107 O 4-[(4-Fluoro-2-trifluoromethyl- 499
NF{CHz. benzoylamino)-methyl]-6,7-
F F dimethoxy-2-methyl-3,4-dihydro-
E 2H-quinoline-1-carboxylic acid
F ethyl ester
108 O 4-[(4-Fluoro-3-trifluoromethyl- 499
NACT2” | benzoylamino)-methyl]-6,7-
F dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid
F F ethyl ester




WO 2004/ 085401 PCT/1B2004/ 000836 -57 agent such as an
al kyl I'i t hi um conpound, such as n-butyl!thium or
W@ 20408d4bi t hi um or an al kyl nagnesi um hal i de BCIIB2a64/000836
i sopropyl magnesi um chl ori de ifypa suitable reaction
inert solvent such as tetrahydrofuran or diethyl ether
at a tenperature between - 120C to 0C, typically -78C,
to provide a vinyllithium species which is then

"EA Y- Qediddlink 15 aPPT O dnfEngt dehyde of —formut NS
V Ig?( a ten‘pg]r ature bet vvengJO [qZOC to O0C typi cg"lci y
-78C steictupdC, to provide the desired product of |ESH
Fornula LXII. In some c¢ases, it is convenient td (ﬂgg)
the ltransnetallation agent to a mxture of the
dAll®ehyde and ©Ohe i odi de¢ 4-[The-DiesihyldsbrZoylamina)-L XI 441
conpoungs=y gi n REH,R2, RS, _?I_ re| 10
as desq gaboWHcan k)@éﬁ?@p@?&gﬂ%}ﬂ%ﬁp H§¥hﬂ
corriesp g Fornul a VI Bl4-dibpdrpaifiq@indlipeeipar ed as
descri bed in Schenme 1) usij e _general, procedure
descri b by D.H R Bart gﬁ%gfqt’" Ia.C%(e[F@fI ggtﬁgdron Letters
£983—24—1665)H4n—whiehtthe
10 ' o) 4-[(3-Fluoro-4-methyl- 445
NQCHZ. benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid
ethyl ester
111 4-[(3-Fluoro-benzoylamino)- 431
“ methyl]-6,7-dimethoxy-2-methyl-
F \CHQ@’ 3,4-dihydro-2H-quinoline-1-
o) carboxylic acid ethyl ester
112 O 6,7-Dimethoxy-4-[(3-methoxy-4- 457
NQCHZ. methyl-benzoylamino)-methyl]-2-
methyl-3,4-dihydro-2H-quinoline-
o 1-carboxylic acid ethyl ester
N
113 0] 4-[(3-Chloro-2-fluoro- 465
NﬁCH2' benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid
Cl
ethyl ester
114 0 6,7-Dimethoxy-2-methyl-4-[(2- 497
_CHy*
Q/“\NH 2 trifluoromethoxy-benzoylamino)-
o methyl]-3,4-dihydro-2H-quinoline-
F 1-carboxylic acid ethyl ester
F
F




hydrazone is reacted with iodine in the presence of a
sui t abl e hi ndered base such as
wa 2488330t et r anet hyl guani dine in a suitabl e reBCt/IBM04/000836

i nert solvent such as 15 tetr
tenperature between 25C to 100C,

ydrofuran at a

typically 25C to 85C,

renmovi ng the solvent in the course of the reaction, to
provide the desired product of Fornula LXI. An
e [T atTom 171 festredFornmutra Y
con‘poﬁds wher e.R# Lis ?0 uis-ﬁ?%) al koxycar bonyl grLg%S
and |\struglure)R2, R4, R5, R6, and R7 are as descri bgdESto
above can be acconplished in a manner simlar to t(lt}lﬁti-)
desdri bed for the prepanation of the Formula LXIjl =
t he cor r espohii8-Ethdxpbandayladmitho)e onpoundsy
Mt h-g2"suilt e .t S al lati agent
A1 kyl 11"t hi um c%%ﬁ%yﬂh%ﬂa%n%ﬁo%éﬁmep&l'
FFNM or s- but yl|| i t Biwihydor-2/suimolnd-tragnesi um
hal i[de such I sopropyl magnesi um ch ide in a
sui tlabl e reattion inert |sol %gﬁ}oxgﬁcqua%ﬁ)ﬂgster
t et rjahydr of ukan or diethyl ether at a tenperature
bet ieen -120C to 0C, typically - 78C,_to providela
villayl |'i t hi um sp€ci es, whi ch #4(3tCréorordemetnesly-wi t h |t hed77
i CHy*
appr ogrl a NA 2 benzoylamino)-methyl]-6,7-
0 dimethoxy-2-methyl-3,4-dihydro-
Cl 2H-quinoline-1-carboxylic acid ethyl
ester
117 >/o o} 4-[(3-Isopropoxy-4-methoxy- 501
/@*NHCHZ@ benzoylamino)-methyl]-6,7-
/O dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl
ester
118 R F 6,7-Dimethoxy-4-{[5-methoxy-2- 541
F >§ (2,2,2-trifluoro-ethoxy)-
o benzoylamino]-methyl}-2-methyl-
Q 3,4-dihydro-2H-quinoline-1-
*H,C—NH carboxylic acid ethyl ester
O_
119 0 cH 4-[(3-Difluoromethoxy- 479
NH 2 benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
O>/F 2H-quinoline-1-carboxylic acid ethyl
F ester




ket one of formula VCOL at a tenperature between -120C

to 0OC,

w@e@dogonf Formula V. |

to

add the transnetal | ation_
ket one and the i odide.
preparati on of conpounds,

typically -78C to -

23C,
n sone cases, it

not e,
it

to provide the desired
i S CPUN/EBRO@IN00836
ent to a mxture of the
30 As an initial in the

is noted that sone of

the preparation nmethods useful for the preparation of

B TIPS RRYET T DEUT ATRIGELAG Y TEATT TE PT Ot a i
of rlenote tunctionality e.gp., primary am ne,
secoral@cture)am ne, carboxyl in internediates). The B&ed
for |such protection will vary depending on the re{ +§
of tlhe renpte functionallity and the conditions of e
p¥28par at i WO 2004/ 085401 PE(4BHpPHSOORBE - 5 576
nmet hods. MNhe need for sudch protection i k ily
; o’ -, . - B
det gr mped/ by _« Kihted | ﬁer{zﬁglag\u}o? me?ﬁ'g%au‘ge of| such
protjectioh/ d iH on | nelirhetbexytZmethy 3, widilydro-t he
skilfl in a For § ner al 3esri tion {M
protlecti ng\cgroups and th r—q%oipe- éCQFDP. ' a@deeg ,
Protlective Groups in Organic Synthestes, John Wley &
Sens—New—York—1 99+
1217 CY o | A-{[3-(2-tert-Butoxycarbonylamino- 556
“ 2
NH ethyl)-benzoylamino}-methyl}-6,7-
dimethoxy-2-methyl-3,4-dihydro-
OYN 2H-quinoline-1-carboxylic acid ethyl
)(o ester
122 CP 6,7-Dimethoxy-2-methyl-4-[(3- 479
\ N 0 pyrazol-1-yl-benzoylamino)-
.CH,®
ULNH 2 methyl]-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
123 0 4-[(4-Methanesulfonyl- 491
0 ~<CHz* .
\\S NH benzoylamino)-methyl]-6,7-
o= dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl
ester
124 ~ 4-{[3-(3,5-Dimethyl-pyrazol-1-yl)- 507
\ﬁ/ ( rethyt-py yl)
N—N 0 Che benzoylamino}-methyl}-6,7-
4 2
Q/LNH dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl
ester
125 - 0 Che 4-{[(3'-Fluoro-biphenyl-4-carbonyl)- 507
<2
NH amino]-methyl}-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester




5 For exanpl e,

conpounds contain primary
wo eovesaanel ities which may interfere with reack@DIBROGI000836

other sites of the nole
Accordi ngly, such functi

in the reaction schenes,
carboxylic acid

certain
am nes or
cule_jf left unprotected.
onalities may be

protected by

an appropriate protecting group which my be renoved

in a subsequent step. Suitable protecting groups for

%!!IIER [I' b Hc—acirek 1 0—protection—trctude—thos
prbteé?iﬁ%m%%%ﬁgébconnnrF%mﬁ§§a&in pepti de synthegrif;;:i,“i.S
( suctstaistum®)t - but oxycar bgnyl , benzyl oxycar bonyl, gr&sI9-
fl uar enyl met hyl enoxycar ponyl for am nes and | ower H+)
al kyl or benzyl esters flor carboxylic acids) whi| W
a2é |general |y n@t chem ¢a-{[{2-Fleaothipteenyirgiesrbbmg)- 507
readti on di ILi on€Hjescri bed and c typically |be
rengved ut chéhi calll ;?”H?‘ﬂ‘é’?%"w&'@?ﬂ@%%é-
fundti ona i n the conpoethg-3,LdidgdroPH-@lindliRe-1-
conporinds /of the present invention ma epar ed
accdr dhagt o nmet hods known tcéﬂl%@&acg%tﬁﬁgg{ef n the
art ary processes are described bel ow.
127 0O \ 4-{[(3'-Fluoro-biphenyl-3-carbonyl)- 507
.CH,*
D NA~ 2| aminoj-methyl}-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
g
128 o CH.e 4-{[(4'-Fluoro-biphenyl-3-carbonyl)- 507
D NHT amino]-methyl}-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-
D carboxylic acid ethyl ester
F
129 Cl 0 4-[(2,6-Dichloro-benzoylamino)- 481
e methyl]-6,7-dimethoxy-2-methyl-
-CH,
NH 3,4-dihydro-2H-quinoline-1-
Cl carboxylic acid ethyl ester
130 O 6,7-Dimethoxy-2-methyl-4-[(3- 481
NI-/iCHZ. trifluoromethyl-benzoylamino)-
methyl]-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
F F
F




Prodrugs of this inventi
carboxylic acid of the

on where a car boxyl
20 conpounds is repl aced

group in a

by an

w@sioensi¥ay be prepared by conbi ning the car boxpdT/1B2004/000836

acid with the appropriate aI_Iq}ih

_halide in the presence

of a base such as potassium carbonate in an inert
sol vent such as di nethyl formam de at a tenperature of

about 0 to 100C for about | to about 24 hours.

X TR deBlel KT =T O T SopalidTed T I AppTopT iﬁbﬂs
al cqghol* as solvent in the presence of a catal yti
anoumstrucifireaci d such as 25 concentrated sul furic a&SH
at a tenmperature of about 20 to 100C, preferably tHQ)
refllux, for about 1 houf to about 24 hours. Another
riéﬂroeki//Q t he reaction of thd-[&Mdthanesuifoayl- 491
st oi|chj Giount of the al Gohol )_Hgtqw_% presence
of a @at GHaof oG HOVRAMRR-SEMIOSGI verht
such as A et r ahyiedfhiaxy@anetivit34-digdoni 1 ant
remgval +==t he wat er bei roduced physi cal
(e.d., Dean-Stark trap) 8&%@?@%&1‘73?5%'8,3%@@%3”

nol ecul ar si eves) neans

Prodrugs eétet his i nventi

on

alal

R

t he

| B R R AL

benzoylamino)-methyl}-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

th443

133

4-[(3,4-Dichloro-benzoylamino)-

methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

481

134

4-[(2-Chloro-6-fluoro-
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl

ester

465

135

4-[(2,5-Difluoro-benzoylamino)-

methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

449

136

4-[(2,3-Difluoro-benzoylamino)-
methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

449




brom de or

Al kanoy

sol vent such as

| am nonet hyl

al cohol with a

bi s- (al kanoyl am no) methane in the presence of a

iodide in the presence of a base such as
pot assi um carbonate in an inert
walewenssahf or mani de at a tenperature of about OPCDIB20@QIC0836
for about |I WD 2004/085401 P95%182004/000836
about 24 hours.
obt ai ned by reaction of the

-59 to
et hers may be

trifluoro-benzoylamino)-methyl]-
3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

Fyt T 1t f aci ki —annert—sotvent—such=as
;Eg(éra%dérf%@ﬁégﬁk téachcordi E:é)h{pgﬂgd nmet hod descri bed iLﬁms
US 4,90ztugd4. AlternativVely, these conpounds may |IESI+
pregared by the nethods|5 described by Hoffrman ef (ﬁIF-H-)
inJ. Og. Chem 1994, 59, 3530. dycosides are
pisggar ed by reacpion df |t his[(akainaro-batkoplariidpohydr a4
in dgn inert so su¢h a 0] ne.in the presence
of gcid. Typic he mpﬁhﬁ]éﬂgﬁnthwﬁ'@e&@éct i on
is rlesryed as $ bei ng f®rrkgdas2kieambideer abgve.
An glternatell procedure|is thg)gr actjon of the alcohol
with a suitaBly pFotected gI¥ gicaﬁﬁilth e$1Rr 10 { he
peegence of Dbase Fol Towed A3 IeRiuh&EBENB iamino)- 449

methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
_NH S
*H,C F carboxylic acid ethyl ester
0]
139 £ 0o 4-{(2,5-Bis-trifluoromethyl- 449
CHye
F N benzoylamino)-methyl]-6,7-
F H dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid ethyl
F F 1
esler
140 F o 6,7-Dimethoxy-2-methyl-4-[(2,4,5- 467
_CH,* trifluoro-benzoylamino)-methyl]-
- NH 3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
F
141 F 0 4-[(2-Fluoro-6-trifluoromethyl- 499
_CH,* benzoylamino)-methyl]-6,7-
NH dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid ethyl
F F ester
142 F 6,7-Dimethoxy-2-methyl-4-[(2,3,4- 467




N- (1- hydr oxyal kyl ) am des,

N- (1- hydr oxy- 1- (al koxycar bonyl ) net hyl ) am des nay be
Wpe@pasaol by the reaction of the parent am de PET/B206u000836

appropri ate al dehyde wunder tral or basic

conditions (e.g., sodium ethoxide in ethanol) at

tenperatures between 25 and 70C. N-al koxynet hyl or

N 1- (aI koxy) al kyI derivatives can be 15 obt ai ned by

lﬁg.b R “dé-HOF Slﬁkltﬁullbuutlc hﬁ?ﬁhl L«UII}JUUIIU V\II t I1 t Ilt LiCNS

necegssary a al i de € presence of a basd
an inﬂmcwsﬁlvent The conpounds of this invention B8y
al sq be used in conjunctjion with other pharnaceLRMﬁQB
agents (e.g., LDL-chol esterol |owering agents,

t#idgl yceri de Doweri ng agemv-a‘a)lméthoxﬁhmdthwax{mmnt of 557

t he (di e/ cgndi t s descri, qr exanpl e,
20 tlhe e Nbldmjl{bn corrbltrrqﬁpfoé‘ﬁe {Bﬁtbﬁ’hg YINES. CoA

redycts nhi bitor, a ¢holcasbrylpdminslmbthgi-3x-
i nhilbi t 6T, g chgl est er ol sor o on i,.nhi, bi t or
MIP/|Apo B sefrethon i nhi %FY‘%P ) Wﬂﬁ?ﬂfﬁ?m%% and

| owerilng agentddsthghester a fi brate,

ni agi n, an i O¥e> ge|resin, an antioxidant, an ACAT
i nhilbitor, and a bt I e a¢id sequestrant. O her
phar rraceutl caI al@entlé woul d al so include the

Fgifow ng—abrge 4 (3-Fluoro-A-methoxy- 461
N NI—’ICHZ. benzoylamino)-methyl]-6,7-
0 dimethoxy-2-methyl-3,4-dihydro-
F 2H-quinoline-1-carboxylic acid ethyl

ester

145 0 4-[(3-Chloro-4-fluoro- 465
NHE benzoylamino)-methyl]-6,7-
F dimethoxy-2-methyl-3,4-dihydro-
Cl 2H-quinoline-1-carboxylic acid ethyl

ester

146 F 4-[(3-Fluoro-5-trifluoromethyl- 429
benzoylamino)-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl

'H2C/ F ester
O
147 F 0 4-[(4-Difluoromethoxy- 479
-CH,*
F/< NH benzoylamino)-methyl]-6,7-

dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl

ester




25 acid reuptake inhibitor, an ilea) bile acid

transporter inhibitor, an ACC inhibitor, an
w@nioishggaer t ensi ve (such as NORVASC(r)), a sel er€T/182004/000836

estrogen receptor nodul ator, sel ecti ve androgen

receptor nodul ator, an antlblotlc an anti di abetic

(such as netformn, a PPARy activator, a

sulfonylurea insulin an aldose reductase i nhi bitor

(E'-;\B )R 1'&erﬂ3t LﬂnRItd ot—defh ehgsSe htbitor—(Sbi TEnvs
and (as 13 acetyl saligy acid). 30 A slowrellease
formshrructmram n is avail abl e and is known as Ni asp£8I+
Niacin may also be confined with other therapeuti (@H+

agents such as statins, |i.e. lovastatin, which id

HMB-\CoA reducase i nhi bi|t ora- RB@hdﬁs—bémiwrénﬁnU)t herl 447

Ch b th '
S R RHa Fac ey TR THEne Ao 2R a
V\D/2004/ 085401 PCT/ 8 BaAMAOAIZEDOlineSD

on

treatnment, both the conpounds of this invention and
the lot har drug therapi es ar &2 R9fHICHC ?teé{;\éa S€h mafmal s
(e. umans, male or flenmal e) by conventi onal

méoHods. /| Any HVG CoA 1 e=d@z¢mmethmh2maﬂm-4;§@y4 e |useaba
in the nb' nat fon aS,.P et trlr%ethoxy—benzoylammo)-methyl]-
3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

150 / 4-[(4-Fluoro-3-methoxy- 461
Q 0 CHoe benzoylamino)-methyl]-6,7-
/@/H\NH > | dimethoxy-2-methyl-3 4-dinydro-

F 2H-quinoline-1-carboxylic acid ethyl
ester
151 0 4-[(5-Chloro-2-methyl- 461
NI-/ICHZ. benzoylamino)-methyl]-6,7-

dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl

Cl ester

152 | 4-[(3,5-Dimethoxy-4-methyl- 487

ester
4-[(2-Chloro-3,4-dimethoxy- 507
benzoylamino)-methyl]-6,7-

183

dimethoxy-2-methyl-3,4-dihydro-

CH.e benzoylamino)-methyl]-6,7-
2
NH dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl
0]
AN
O/ g

2H-quinoline-1-carboxylic acid ethyl

ester




this invention.

The ter m HVG CoA reduct ase i nhi bitor

refers to conpounds which 5 inhibit the bioconversion

w@boohgsisoxy et hyl gl ut aryl -
catal yzed by the enzyne

coenzyme A to neval oPCTIR20044)00836

HMG- reduct ase. Such

inhibition is readily determned by those skilled in

the art according to standard assays (e.g.

Met h.

Enzynnl 1981; 71:455-509 and references cited
IF_E T 3[) Yy of t puunu: are—desciri 'EI‘K;rs'
ar%(é ?%f ecrieedr?ct:éesgmg?? ow however W‘% HMG- CoA r educt all‘se
i nhi|dEtuetuge)wi |1 10 be known to those skilled in tHE§I+
art.| U S. Pat. No. 4,231,938 (the disclosure of \Mlz
is hereby incorporated hhy reference) discloses ce ta|
ciéry mbsol ated aftern 4@{(8 Cyd@:te'nwtbxyﬂ -raethoxy- 527
mcr ni gmMYQeliongfitgy |t enus [ | us,| such
as Ilovast @ uls éﬁoﬁ 9' "H%ZW T (the
di sdl osurf of which is herdebathmyczamemyafs ediinydro-
ref grence) discloses synt Hetlclder1|v ves %;“H=
af orlenent i oned conpounds < SIHHHE aF§ gt
Alsd, U S Pat. No. 4, 739 073 (thee@teecl osure of [which
HIPS iTICC rafnrl Im: ref\ cac r-arf:nn
9Bt i t u ych @W‘%}b%i@f“aﬁlmethozﬁv o, |U. $O1
T\Hft e Obrsed@mhgowémmmrﬁbthwz-
y referenge , -
ethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
156 / o 4-[(2-Chloro-4,5-dimethoxy- 507
Q
_CH,e benzoylamino)-methyl]-6,7-
\O NH dimethoxy-2-methyl-3,4-dihydro-
Cl 2H-quinoline-1-carboxylic acid ethyl
ester
157 6,7-Dimethoxy-4-[(4-methoxy-3- 457
0]
0 methyl-benzoylamino)-methyl]-2-
sH,C—NH \ methyl-3,4-dihydro-2H-guinoline-1-
carboxylic acid ethyl ester
158 O\] 4-{[(Benzo[1,3]dioxole-5-carbonyl)- 457
Q o amino]-methyl}-6,7-dimethoxy-2-
eH,C—NH methyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester
159 4-{[4-(1-tert-Butoxycarbonyl- 498

4T O,

pyrrolidin-3-yloxy)-benzoylamino]-
methyl}-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl




di scl oses M.-236B derivatives, such as pravastatin.

Al so,

EP- 491226A (the disclosure of which is

w0 pmenganat ed by reference) discloses certai n ROI/IB2004/000836
pyri dyl di hydr oxyhept enoi ¢ acifg. such as cerivastatin.
In addition, U S. Pat. No.
of which is incorporated by reference) discloses

5,273,995 (the disclosure

certain 6-

B SEéoE ac @é(rrm i pyran-2-ones st

at or\s;%ﬁs%t atin Sang Oen’l gﬁ%il cal ly accept abl E%Ttor m
t her|edfuciure)e. LI PI T(r) R r)) Addi tional HMG CoA |ESI+

pit

reduct ase i nhi bitors ing¢glude rosuvastati n and

vastatin, 25 Any PPAR nodul at or may be used HQM{_'é

t he

c®Bi nati o

per oxj/SONE
actijvit 45
nodul atiotpis readily deter

art according to standa

s, pant methiy%t@«duhyduwhisquw&hnéy

spect of thi 6,7-Dimethxy-@rmetihyiet-@(an PPARIOS

> 0 comouBs iR IR St

el U g O

[ 16t e
nodu
of K
such
i nva

rature. It is belie ed4t{tﬁa(l355[]m’ieth>ppmudﬂdls by 3821

| Ab¥ng
ey OW

as tho
| ved

e PPAl ecept or

uIa trans ptlon

i nvoIN/eq' im ‘P’Im?ﬂa' Haoy rwe@gge abol i sm
n aci b, pxinckthdxgr2-methyrd g0 t hose

dihydro-2H-quinoline-1-carboxylic

acid ethyl ester

162

o>,\N 4-{[3-(1-tert-Butoxycarbonyl- 496

—’~o piperidin-4-yl)-benzoylamino]-

NH
o tH

\ methyl}-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

163

Z T

*H,C~ ‘

methyl}-6,7-dimethoxy-2-methyl-

o Q 3,4-dihydro-2H-quinoline-1-

carboxylic acid ethyl ester

4-{[(Biphenyl-3-carbonyl)-amino]- 489

HN

N methyl-[1,2,4]oxadiazol-3-yi)-
( % benzoylamino]-methyl}-3,4-dihydro-
N 2H-qui

164 o cl 4-{[(3',4'-Dichloro-biphenyl-4- 557
CI carbonyl)-amino]-methyl}-6,7-
" dimethoxy-2-methyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl
ester
165 | *H2C O 6,7-Dimethoxy-2-methyl-4-{[3-(5- 495

inoline-1-carboxylic acid ethyl

ester




10

in high density |ipoprotein (HDL) assenbly (for
exanpl e, apolipoprotein Al gene transcription),

wa@ewanghi4ngl y reduci ng whol e body fat and i ncr eBST/IRROMDBI00836

cholesterol. By virtue of thegpr activity, these
conmpounds al so reduce plasma levels of triglycerides,
WD 2004/ 085401 PCT/ | B2004/ 000836 -61 VLDL

chol esterol, LDL cholesterol and their associ ated

@%"FW?”&&o%équ?& apol CBRPLARET M B I mammal s, T cMS
partli cul arly humans, as|we as 1 ncreasing HDL

chol|&¥teibes)” and apol i poprotein Al. Hence, these |ESH+
conmpounds are useful for the treatnent and corre%“zpp
of tlhe various dyslipidem as observed to be assoc¢iated

BB H 5';%\{ he Rlevel opnent  pAd3-@Adittght 8 isixadiazol-3-yl)- 509
athero exosis and cardi ovlgg.% ol 7 1 ncludi ng
hypqal phal | em a an 9%)%&{“?1 g\%ﬁgrq?dem a. A

varilety of ESEN GPNPO 1 disnedhaxyRermethy b -dinydro-
ref erenced bel ow, however,, . K fo
thoce skilled in the arf 5H|0ﬁ‘§®}ﬁﬁe;9%rﬁ’l°f‘ﬁg b i%c tli on
V\D 02/ 064549 and 02/ 064130 aedtet). S. patent

oo

gﬁv' O O e T e ERYSNB e B ket (| e 470

I La
I'sql es of EEPSTI
[\E( HN—CH, amino]-methyl}-6,7-dimethoxy-2-
9 methyl-3,4-dihydro-2H-quinoline-1-

' carboxylic acid ethyl ester

168 4-[(3-Chloro-4-methyl- 461

benzoylamino)-methyl]-6,7-
> < S dimethoxy-2-methyl-3,4-dihydro-
® HzC_N H

2H-quinoline-1-carboxylic acid ethyl
ester

169 4-[(2-Chloro-benzoylamino)- 447

methyl]-6,7-dimethoxy-2-methyl-
3,4-dihydro-2H-quinoline-1-
°H,C—

carboxylic acid ethyl ester

Preparation 34
3-Ethyl-6,7-dimethyl-3,4-dihydro-1H-quinoxalin-2-one

A mixture of 5,6-dimethyl phenylenediamine (22.45gm, 165mmol, 1eq), 2-
ketobutyric acid (16.83gm, 165mmol, 1eq) and ethanol (75mL) were irradiated in the
Milestone microwave (Milestone Laboratories, Sorisole, Italy) for 5 min at 180°C. The
solid product upon cooling was filtered and washed with ethanol. Concentration of
the filtrate and further crystallization provided the desired quinoxalin-2-one (18.45gm,
55.2%).

"H-NMR (dmso-d6): & 1.17 (t, J=7.05Hz, 3H), 2.25 (s, 3H), 2.26 (s, 3H), 2.74
(9, J=7.05Hz, 2H), 7.00 (s, 1H), 7.48 (s, 1H), 12.15 (brs, 1H).

ESI-MS: 203 (MH+).




10

10 which are hereby incorporated by reference)
di scl ose certain conpounds which are PPARa

wa@eaouwsi4or s. Any MIP/ Apo B (m crosomal triglycRCT/tg2004/000836

transfer protein and or apolkpoprotein B) secretion
i nhi bitor may be used in the conbination aspect of
this invention. The term MIP/ Apo B secretion
inhibitor refers to conpounds which inhibit 15 the

secretion of triglyceridgg,ofiy gsteryl ester, and
phosphol i pi ds. Such i nhi bi t| on 1s readily determ ned

by those sk${QhiagoRrethyhE,7adimethylcb2-dihygrorayinaxalingar d

assay I ; 22

A var et ST e g A b wes
disselvechio d §0mbIphaspiews edyclieriterandiim mpdure wasdeated eiernight at

AOCLS ] s SOl R L3R e Dyfheac e
comnguﬂ'id phesnieruss Vi bxyshlotdde whp eargfuiiydigiiied ff 4aBlesiduelwas
ST SERiF e b, FASTRYY Lo LB P ogenionate The
aneeigsusransonwas axragted several times with methylene chloride. The
combined organics were washed 1 time with brine, dried over anhydrous sodium
sulfate, filtered, and evaporated to give the title compound (19.3gm, 81%), which was
carried forward without further purification.

"H-NMR (dmso-d6): & 1.30 (t, J=7.47Hz, 3H), 3.04 (q, J=7.47Hz, 2H), 7.74, (s,
1H), 7.83 (s, 1H).



10

15

20

25

30

4' -trifluoronethyl-bi phenyl -2-carboxylic acid [2-(1
H[1l, 2,4,]triazol-3-ylnethyl)- 25

W@ 204883401 et r ahydr o-i soqui nol i n-6-yl]-am de; PCT/IB2004/000836

4'-trif|uoronethyl-biphenyl 4zsarboxylic acid
[2-(2-acetylam no-ethyl)-1 g - tetrahydro-isoq

ui nol i n-6-yl]-am de;

(2-{6-[ (4" -trifluoronethyl-biphenyl-2-carbonyl)-an no]

-3,4-di hydro-1 H |squ||5}gbérgt—&.|gé} et hyl )-carbam c
acid nethyl ester; 30

4' -trifluor oZTEtWM 7’&lfpﬂéviy1l 2,3 Adelrddio-quingxe@ling [ 2- (1

H-i M §RZ psidtiold 7-dimethyl-1,2-dihyd I
1,2,3,4-t estlrah)(/) ro- |soaw?rr(1)o FWYIG d]me yd ihydro-quinoxaline

maswmﬁlw%mzﬂ@@ﬂh_\,acem arikayd 182¢ m%@ny‘zpetétea@awdded (222mmol,

Segh Ao RERAGRI Bt ue vt ergea sl sper
oA | mq/q;mgzm 7.39¢1Mol). The reaction was subjected to hydrogenation at
ﬂgp% ;& Iﬂ'%h% EH ?1 &?&%?@*ékezce%@é@ Ol rb&etiBf Was filtered through

oxXy
C@dme@(quyap@’g@dq 'Fhﬂ epidge wep azedtigped 3 times with heptane to remove

further acetic acid. The residue was then partitioned between ethyl acetate and
saturated aqueous sodium hydrogen carbonate. The organic layer was washed 3
times with saturated aqueous sodium hydrogen carbonate, 1 time with brine, dried
over anhydrous sodium sulfate, filtered and evaporated. Flash chromatography
eluting with a 20-50% ethyl acetate /hexanes gradient provided the desired
quinoxaline (10.56gm, 63% vyield.) as a fluffy pinkish solid.

'H-NMR (dmso-d6): 5 0.89 (t, J=7.46Hz, 3H), 1.35 (m, 2H), 1.89, (s, 3H), 1.94
(s, 3H), 2.75 (m, 1H), 2.98 (m, 1H), 3.14 (m, 1H), 6.12, (s, 1H), 6.17 (s, 1H).

Preparation 37
3-Ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester

2-Ethyl-6,7-dimethyi-1,2,3,4-tetrahydro-quinoxaline (10.56g, 55.6mmol, 1eq)
was dissolved in anhydrous methylene chloride and cooled to -30°C in an ethylene
glycol/dry ice bath. A solution of di-tert-butyl dicarbonate (12.13gm, 55.6mmol, 1eq)
in methylene chloride (50mL) was added dropwise, and the reaction was allowed to
slowly warm to room temperature overnight. The reaction was evaporated to dryness
and repartitioned between ethyl acetate and 0.1M HCI. The organic layer was
washed 3 times with 0.1M HCI, 1 time with saturated sodium hydrogen carbonate, 1
time with brine, dried over anhydrous sodium sulfate, filtered and evaporated. Silica
chromatography eluting with 10% ethyl acetate /hexane provided the desired
compound (10.35g, 64%).

"H-NMR (dmso-d6): 5 0.90 (t, J=7.47Hz, 3H), 1.34 (m, 2H), 1.41 (s, 9H), 2.02
(s, 6H), 3.09 (m, 1H), 3.24 (m, 1H), 3.58 (m, 1H), 5.74 (s, 1H), 6.34 (s, 1H), 7.05 (brs,
1H).

ESI-MS: 290 (M+), 235 (MH+ - isobutylene).
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Any HMG CoA synt hase inhibitor may be used in the
conbi nation aspect of this invention. The term

wORMB4/ 8405y Nt hase i nhibitor refers to conpoundBCTIB2064/®0836

i nhibit the biosynthesis of _453.

hydr oxynet hyl gl ut aryl - coenzyne A from acetyl -coenzyne

A and acetoacetyl -coenzyne A, catalyzed by the enzyne
HMG CoA synthase. Such inhibition is readily

determ ned by those skilpigshrhfibridte art according to

st andard assaP/ (Meth Enzynol. 1975; 35:155-160:

MEENY-EA Ajmsthy aési@yd@wwa'm ‘hfrgicarhondicasicedstertaubd ester

therein). A variety of thesg eqgpounds are described
and 10 referenced bel ow, however other HMG CoA
synt hAselutian pbs-ethyks. didimetad-3hdiwdrowH-quinaxalingd-cabein

v\)ﬂ Butyllés%r (Rﬁésgnﬁ\'% Bnrkal01 ché%né Mttﬁrngihﬂ‘éhﬁ}%pﬁdnm (436mg,

her eb |ncorporate r ef erence di 5cl oses

&7 mqh Bdea)r !ra%"théiﬁﬁoélé UL @@@fnLUV3§ cqoigd to Qs and ethyl
ehiBBforfrRk ((1t7tﬁ)‘?nLd 4 ?’% B, %eef wé@écf&éd'o@oﬁﬁéé? B¥e reaction was

Incorporate erence di scl oses certaln
sifswegl-tp a@rrorﬁ@rqm ferwerajes oyer@malt daretsplvents were eiypparated under

FRSARER ARSI PAA with fcpiphes: ThEtesidiR. aifbr Byl ber
w@ft@lrremepaditlgmdo@@wewthsduaﬁet@mr@rf&M oth%rzcrg@u@l@y@’swas
Lt Wit @XMTBEIMRkirtfle extracts were acidic, then was washed 1 time with

saturated agueous sodium hydrogen carbonate, 1 time with water, 1 time with brine.
The organic layer was dried over anhydrous sodium sulfate, filtered and evaporated
to provide the desired compound (100%).

'H-NMR (dmso-d6): § 0.77 (t, J=7.05Hz, 3H), 1.20 (i, J=7.05Hz, 3H), 1.25 (m,
2H), 1.44 (s, 9H), 2.13 (s, 6H), 3.55 (dd, J=13.35, 4.98Hz, 1H), 3.78 (dd, J=13.1,
3.32Hz, 1H), 4.12 (m, 2H), 4.39 (m, 1H), 7.41 (s, 1H), 7.44 (s, 1H).

ESI-MS: 307 (MH+-isobutylene), 263 (MH+ - boc).

Preparation 39
2-Ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester:

To 2-Ethyl-8,7-dimethyl-2,3-dihydro-quinoxaline-1,4-dicarboxylic acid 4-tert-
butyl ester 1-ethyl ester (12.93g) was added frifluoroacetic acid (200mL), the mixture
was stirred until a solution had formed and then evaporated to dryness under
vacuum. The residue was azeotroped 3 times with heptane and dried under vacuum.
The residual oil was then partitioned between methylene chloride and saturated
aqueous sodium bicarbonate. The aqueous layer was extracted 3 times with
methylene chloride. The combined methylene chloride extracts were dried over
anhydrous sodium sulfate, filtered and evaporated, giving the desired quinoxaline
(100%).

'H-NMR (dmso-d6): § 0.77 (t, J=7.47Hz, 3H), 1.19 (1, J=7.05Hz, 3H), 1.24 (m,
2H), 2.02 (s, 6H), 3.14 (m, 2H), 4.08 (m, 2H), 4.24 (m, 1H), 5.72 (m, 1H), 7.11 (brs,
1H).

ESI-MS: 263 (MH+).
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0xo0- 2-oxetayl )-3,5,7-trimet hyl -2, 4-undeca-di enoi c acid
derivatives. Any conpound that decreases HMG CoA

WO e@yo8HBE gene expression may be used in thePCT/IB2004/000836

combi nation aspect of this igyegntion. These agents may
be HMG CoA 20 reductase transcription inhibitors that
bl ock the transcription of DNA or translation
inhibitors that prevent or decrease translation of

nRNA "?'ng ré&nﬂ@éuu’?%@l r@@?s S GHMGE PR Préftr&ivECRirAisBparslitiia

onpounds ect transcrlptlon or
ussla@slmrabﬂom (x@Bern ghira pr&mgaw@ coUHDr Bitseldenw@stSge ethanol

RSt atﬁwra@e{fez%nﬁ/ Ctﬁgﬁg{ m@dnmaﬁﬁé é’érﬁbl@ﬁ/ag’)baded

one'or hore enzynes I n t e’ ero blosynt etic
oaﬁm@m usig 2:2 Bnéteantl/dighlpiemnetrrenBetantiantirgs okthe S-

bﬁ ?wgﬂ@hfﬁl IeR-ERAtiohRF whE 82ROASEE @Eh@@%s ubjected to
|es uch corrpoungs may cause thi's e sb
d"@se earsxiltI@SJ reg@iing iof1 OGREBR R-geantiowier. 98 andil giPhipe S-
@t@w g}g)y égwl biting the activity of site-1 protease
ar agonl zing the oxzgenal receptor or SCAP.
Such regul ation i Examales|lyOdetledd? aed 16§ t hose
skilled in the art according to st anda d assays (Meth.

Enzynol . 1985; 110: 9F 19) Sever al ounds are
descri bed and referenc beI ow, hovv@ve ther

H3C N Hy C N

o OCH O 0
CH

CH, 3

CH,

(R,R, R,S, S,R and S,S) -4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl
esler

Method A: A mixture of (RS)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester (652mg, 1eq, 2.5mmol), bromo-4-(3,5-bis-trifluoromethyl-
phenyl)-acetic acid methyl ester (1.0gm, 1.1eq, 2.74mmol) and 2,6-lutidine (0.87mL,
3eq, 7.47mmol) in dimethylformamide (3mL) were heated at 140°C for 20 min by
microwave irradiation in an Emrys Optimizer (Personal Chemistry, Uppsala, Sweden).
The mixture was partitioned between methylene chloride and water, and the phases
were separated. The aqueous phase was extracted 3 times with methylene chloride,
and the combined organic extracts were washed 2 times with water, 1 time with
brine, dried over anhydrous sodium sulfate, filtered and evaporated. Chromatography
on silica gel using 10% ethyl acetate in hexanes as eluant provided the title
compounds as a mixture of two diasterecisomers (900mg, 66%).

Method B: A mixture of (RS)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester (652mg, 1eq, 2.5mmol), bromo-4-(3,5-bis-trifluoromethyl-
phenyl)-acetic acid methyl ester (1.0gm, 1.1eq, 2.74mmol) and 2,6-lutidine (0.87mL,
3eq, 7.47mmol) in dimethylformamide (3mL) were stirred at room temperature for 24



i nhi bitors of HMG CoA reductase gene expression wl|

be known to those skilled in the art. U S. Pat. No.
wWB2@4/08482 (t he di scl osure of which is incorpoP@El/EBLOGY00836

reference) discloses certainqib-substituted | anosterol

derivatives. O her oxygenated WO 2004/ 085401

PCT/ 1 B2004/ 000836 -63 sterols that suppress synthesis

of HMG CoA reductase are discussed by E. |. Mercer

hBUROTRd RixiRe fvas %Qﬁlﬁor?e% b%@r?ééiﬂrﬁéthyléﬁ’é’ iR fHd8vater, and the

gnt het ase inhibitor nmay be used in the conbination
a

PRasiwese separated; Higcanueeys Phase V‘taéreéﬁr%‘ﬁ%ﬁ dres with methylene
%MIBFI&I@%%@ €hd Mﬂ?héd%'r?érﬁé 5)&%0?5%&8 RREKEHIS tiyBs Gith Swater, 1 time

i nhi bi't the condensati on of nol ecul es of

P REBS: dhipe QpRTEEPYEPES $Qsliurg ﬁ%}faé% GiHered @nd GEW@Q ed by
5 Uﬂ?orﬁéléé{r%ﬁhﬁ&yﬁhc%?}fel ﬁéﬁﬁ’g% &S, aHR/ a@!&t@ in Héuahé:% éé’@luéﬁt provided

readi |y determn hose skilled in the art

ﬂlﬁ:t&bmowov@d%a%@aqﬂae QE@\@}@aS(t%plﬁomgﬁj%ﬁwg, 66%g9; 15:
?gﬁefﬁ% esgc%%b%l 1nEQﬁWDd§BB5® R%§gf%®7§H?ﬂgsge(t’
dofpoidndii)at.46 (fesaht)i Badl (4, SHAR2G ef ik ﬁ&édddxel—&ﬂ 2.08Hz,1H),
ROWEME J=A1 R8T 3 30Kz, 1H) 3.82 (s, 3H), 4.20 (m, 2H), 4.26 (M, 1H), 5.82 (s, 1H),
10  6.58 (s,1H), 7.49 (brs, 1H) 7.75 (s,2H), 7.88 (s,1H).
LCMS (ESI+): 547 (MH+)
Diastereoisomer 2: 'H-NMR (CDCls): 5 0.87 (t, J=7.47Hz, 3H), 1.28 (t,
J=6.64Hz, 3H), 1.43 (m, 2H), 2.18 (s, 3H), 3.11 (dd, J=11.35, 4.98Hz, 1H), 3.22 (dd,
J=10.79, 1.66Hz, 1H), 3.83 (s, 3H), 4.19 (m, 2H), 4.44 (m, 1H), 5.66 (s, 1H), 6.41 (s,
15 1H), 7.28 (brs, 1H), 7.73 (s, 2H), 7.86 (s, 1H).
LCMS (ESI+): 547 (MH+).
This racemic mixture of diastereoisomers could be further resolved by chiral
HPLC on a Pirkle Covalent (S,S)Whelk-O 1 column (Regis Technologies, Inc.,
Morton-Grove, IL) (5 x 25cm) eluting at 100mL/min with 5% ethanol/heptane to
20  provide three fractions:
Isomer 1, Retention time=18min
Isomers 2 and 3, Retention time =25min
Isomer 4, Retention time =37min
Examples 174 and 175

Fo_F
F

H.C
SN
HSC]@[N F F
H.C Nj\
O}\ CH3
I
CH,
25

Preparation of 4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester



10 squal ene synthetase inhibitors will be known to
those skilled in the art. U S. Pat. No. 5,026,554

W@ dve/0gi48r| osure of which is incorporated by redEIBNC)00836
di scl oses fernentation prodyggs of the mcroorgani sm
MF5465 ( ATCC 74011) including zaragozic acid. A
summary of other patented squal ene synt het ase
i nhi bitors has been conpil ed (Curr Op. Ther. Patents

( 1993%3@%?@:1&@ nﬁpﬁé %@H%Eﬁ ;E’r‘a%diﬁé ﬁs bO&BLG Qﬁov@‘?ar 4-
be used in the co BEon a ect o is invention.

1B &-hietrifuegmetryhehaytthetbagcarponybimedyilrZe¢tayls, t-dimethyl-3,4-
SHIRLALa N e R B0 Y Sl A e
gathelpiaee of btinyltdhl@r@nmyetg squal ene epoxi dase. Such

| nh| bi J

Dol 82 LR 960 B 1411975, 30 o5 2

Bl1<8|dlay@-l) Ad0 éddlgsm AF,9U98HE5 1K) 8)22 (Idd il diriz df66Haedd), 3.75
r& f er

SErel ittt Eiek 3R S P BT Fe i

LR8G50 IHed in the art. U S. Pat. Nos. 5,011, 859 and

5, 064 sures of which are incorporated

by re?‘eren@%‘l%dlg%% e certain fluoro anal ogs gf

squal Oiester&msomer 2 H NMR (CDCls): 8 0.71 (t, J=7.47Hz, 3H), 1.19 (m, 1H),

1.43 (m, 1H), 2.19 (s, 3H), 2.20 (s, 3H), 2.77 (dd, J=11.47, 1.65Hz, 1H), 3.38 (dd,
J=11.30, 3.74Hz, 1H), 3.77 (s, 3H), 3.81 (s, 3H), 4.38 (m, 1H), 5.83 (s, 1H), 6.58 (s,
1H), 7.37 (s, 1H), 7.75 (s, 2H), 7.88 (s, 1H).
LCMS (ESI+): 532 (M+).
Examples 176 and 177

H,C N Fr
HSC: ‘ :Nj\
3

H,C” CH,

Preparation of 4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropyl ester

This compound was prepared using the procedure as described above for
compound 4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-ethyl-6,7-
dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester, but using isopropyl
chloroformate in the place of ethyl chloroformate.

Diastereoisomer 1 'H-NMR (CDCls): 8 0.86 (t, J=7.47Hz, 3H), 1.16 (dd,
J=6.22, 6.22Hz, 3H), 1.26 (dd, J=15.07, 6.22Hz, 3H), 1.50 (m, 2H), 2.17, (s, 6H),
3.10, (m, 1H), 3.2 (m, 1H), 3.82 (s, 3H), 4.42 (m, 1H), 5.00 (m, 1H), 5.65 (s, 1H), 6.40
(s, 1H), 7.31 (brs, 1H), 7.64 (s, 1H), 7.74 (s, 1H). ).

LCMS (ESI+): 560 (M+).
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publication 395,768 A (the disclosure of which is
i ncorporated by reference) 25 discloses certain

wGaaivsnsuot ed al |yl am ne derivatives. PCT publ i E&t/iB204800836

9312069 A (the disclosure ofjzphich is hereby

i ncor porated by reference) dlscloses certain am no
al cohol derivatives. U S. Pat. No. 5,051,534 (the
di scl osure of which is hereby incorporated by

refer @J‘Hé?ére&ié&ﬁérezg@mﬁlﬁr(wd“s Cé’@'7 PR! %Piylﬁé}‘l) 51%@{?? M), 1.26

derivati ves. ual ene | ase 1 nhibitor

(ﬁhéaﬁé@’;l"ihé 2§é@oh5 blﬁ)pdrﬂér{tn. 1H), 268 (58 328 (praaH) car 76 (dd,
ﬁ?ﬁé 2067thpﬁ) b%‘?%& 'ﬁm 5?@3&% gﬂ&abﬁngﬁ, %8, 5.01

i'tor réfers mpouhds I nhi

lﬁhob‘tbhﬁéﬁsﬁ; airl) o 5&@&Hbﬂe472cbr§, ébb)?ﬂdie(sx%ﬂl, 48848101
cat al Xéﬁ/ﬁ‘; |_; h@sﬂﬂ/ﬁ-ﬂ}e squal ene cycl ase. Such
y

|nh|b|t|on|sread determ ned by those skilled in
the art according to stdidpardtiensdhys (FEBS Lett. 1989;

244:347- 350 . i} C i i bed

and refer encg)t? %léq%@vggérﬁeétgﬂ gg%ﬂﬁe&gﬁe%g%ﬁﬁgzgal )

PCT/ | B2GO0ILion8BE.5- bl&rﬂrlfwan@@liphmy@'racamtrﬂh 62eg.e-9mmol) in
t%%ll?)%ﬁ (SHHALRRS 2BHE) ASE abdHY dbdrRbyi paidildedb P64 D. ARV and N-

bromosucinnimide (1.4g, 7.9mmol). This reaction mixture was refluxed for 24h then
diluted with methylene chloride and washed with brine. The organic layer was dried
and concentrated to afford the crude product which was purified by silica gel
chromatography using 2% ethyl acetate in hexanes as eluant to afford the title
compound (2.0g, 75%).
LCMS (ESI+): 333 (MH+).
Example 178

HBCD[N F
C Nj\
CH
/\O o) 3

4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyi-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid ethyl ester
Method A: A mixture of 2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester (1g, 1eq, 3.81mmol), 3,5-bis-(trifluoromethyl-phenyl)-
bromo-acetonitrile (Preparation 40, 1.27gm, 1eq, 3.81mmol) and potassium
carbonate (1.58gm, 3eq, 11.43mmol) in acetonitrile (5mL) was subjected to
microwave irradiation in the Emrys Optimizer (Personal Chemistry, Uppsala, Sweden)
at 140°C for 20 min. The reaction was partitioned between ethyl acetate and water,
and the phases were separated. The aqueous phase was extracted 3 times with ethyl

acetate, and the combined organic extracts were washed 2 times with water, 1 time



10

15

20

25

those skilled in the art. PCT publicati on W9410150
(the disclosure of which is hereby incorporated by

wo edoengiace) di scl oses certain PCT/IB2004/000836

1,2,3,5,6,7,8, 8a-octahydro- _,zq
5,5,8(beta)-trinmethyl-6-isoquinolineam ne derivatives,
such as N-trifluoroacetyl 5
1,2,3,5,6,7,8,8a-octahydro-2-allyl-5,5,8(beta)-trimeth

e Ble, b ool PR St TRGRY AR eboratea,
iChoamagograpleiomyilicar gl esiage @jaditing of H1588% e atatatsét bexanes as
laggjtaﬁ‘t' [Sjrb\';fﬁétp%le'd%'sipéoorﬂ{rﬂedésrhem%d?é‘ BPhwcdfLdt¥ LY RS uch
11.6:]1?1(90@ng,r2%)t hyl decyl ) - bet a, bet a- di net hyl - 4- pi peri di

t ' . i l. .
Cyol alltiod B e BE 2 chIEE LR BRI IS R O ine. -
canpwyie atidiathyl hetecdghbi emaﬁiSChmnmt)p_é@tbisaftriﬂllm’r@néthwmemdh.
s i s e e
il d8omatyis NgN-dorhetbyjivarhamide ( GmlL ewassstimed lat vaom ®mperature for 24
FORL PR B B ol TP 3R rases

I'S
epox sepasated. Metaqueois Fade vgs akientedy tinas with athybadetats; and

SR R iod AT BRI le Bt B TRS WAG Gt e
sifedbesr@nhydrous sodium sulfate, filtered and evaporated. Chromatography on
silica gel using a gradient of 10-30% ethyl acetate in hexanes as eluant provided the
desired nitrile as a mixture of two diastereoisomers (1.5:1)(900mg, 29%).
LCMS (ESI+): 514 (MH+)
Example 179

FeF

—~F
HO
F
HCw N Fr
HSCN:L‘/’T
oPg
CH,
Preparation of 4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6,7-
dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester
To a solution of the 4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester
(0.14g, 0.26mmol) in tetrahydrofuran (5mL) at —78°C was added a solution of lithium
aluminum hydride (1M in tetrahydrofuran, 0.16mL) dropwise. This solution was slowly
warmed to room temperature over 3 h. The reaction mixture was quenched with

sodium sulfate hexahydrate (2gm) and the mixture was stirred for 30 min. The
reaction mixture was filtered and concentrated to afford the crude product (mixture of
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epoxi dase/ squal ene cyclase inhibitors is readily
determ ned by those skilled in art according to the

w@bmnessnt i oned standard assays for squal ene CRCI/EHRE040I00836

squal ene epoxi dase inhibitors, A variety of these
conmpounds are descri bed and rererenced bel ow, however
ot her squal ene epoxi dase/squal ene cycl ase inhibitors
will be known 20 to those skilled in the art.

%teﬁé\@sfomeﬁs QiMertRds At g‘ﬁigé b?gﬁ é&l ch téﬂrﬁﬁﬂgﬂﬁ ?%Nifﬂfm%

are |1 ncorporate nce 1 SC
Sybecsite in lwanﬁsabigﬁ@sthemecmmundé P& 7889, 434 (the

di scl
i sl oaRiRICOERL 8813 LBTSTAG RO oD, 11 SHEDREY. 128 (m
@) 220 (beedH)s QO (dc 120)(L2H(metH)dy.BY (rentiy)i 3.864mpeHy, w15 (m,

S PELT ANS2bt RERR AT ¥ ot Yl 25

Hét) b (srﬁH)rhGBai deh).by reference) discloses certain

iczll Wi@ﬁ%@i@ﬁ% t hi 0) - 4- ( 2- hydr oxy- 1- met hyl ) -

et hyl ) pi peridine. U S. P&xampe.189, 102, 915 (t he

di scl osure of which is hereby Fmgorporated by
reference) discloses certain c epropyl oxy-squal ene
derivatives. The conpounds @i the present invention
can al so be admi nistered i

H,C N:LL'T

CH,
Preparation of 4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6,7-

dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid sthyl ester

To a solution of 4-[1-(3,5-bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester (0.044gm,
0.13mmol) in anhydrous dimethylformamide (23mL), was added sodium hydride
(60% suspension, 0.005gm, 0.27mmol) and the mixture was stirred for 20 min.
Excess of methyl iodide was added and the reaction was stirred for 1h and quenched
with saturated ammonium chloride. The mixture was extracted with ether (3x20mL.)
and concentrated. Silica gel chromatography of the crude product using a gradient of
10-30% ethyl acetate in hexanes as eluant provided the desired product as an oil
(0.015gm, 35%).

"H-NMR (CDCls): & 0.71 (t, J=7.57Hz, 3H), 1.30 (t, J=7.05Hz, 3H), 1.46 (m,
2H), 2.20 (brs, 6H), 2.97 (dd, 1H), 3.25 (m, 1H), 3.37 (m, 1H), 3.4 (s, 3H), 3.85 (m,
2H), 4.26 (m, 1H), 4.5 (bm, 1H), 4.62(m, 1H), 4.70 (m, 1H), 5.82 (s, 1H), 6.58 (s, 1H),
7.49 (brs, 1H), 7.75 (s,2H), 7.88 (s,1H).

LCMS (ESI+): 532 (MH+).
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30 conmbination with naturally occurring conpounds that
act to |l ower plasma chol esterol |evels. These

WO 2004/0834Dy occurri ng conpounds are comonly caP¢ETB2004/000836
nutraceuticals and incl ude,_1f5@_r exanpl e, garlic
extract and niacin. A slowrelease formof niacin is
avai |l abl e and is known as Ni aspan. N acin may al so be
conmbined with other therapeutic agents such as
| ovastatin, or another iExé}@%_lF' CoA reduct ase
i nhi bitor. W) 2004/ 085401 PCT/1B2004/ 000836 -65 This
conbi nation therapy with | ovastagtin is known as
ADVI CORTM (Kos Phar maceuti cal s|Thc.). Any chol esterol
absorption inhibitor cai\@e ugédyas an additional in
the conbination aspel€ of\th esent i nvention. The
term chol esterol absorption b inhifhition refers to the
ability of a conpount® S ent cliol esterol contained
within the lumen of theg tine fromentering into
the intestinal cellsH&ndror §ing from wthin the
intestinal cells into the | hcsyst em and/ or into the
bl ood stream Such k

CH,

Preparation of 4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6,7-

dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester
4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6,7-dimethyl-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester was dissolved in a 1:1 mixture of
acetic anhydride and pyridine (4mL) and the mixture was stirred at ambient
temperature for 10h. The solvent was removed in vacuo and the residue was purified
by silica gel chromatography to afford the desired acetate (25 mg, 58%; mixture of
diasterecisomers)

"H-NMR (CDClg): 8 0.71 (t, J=7.57Hz, 3H), 1.30 (t, J=7.05Hz, 3H), 1.46 (m,
2H), 1.98 (s, 3H) 2.18 (s, 3H), 2.20 (s, 3H), 2.77 (dd, 1H), 3.05 (m, 1H), 3.37 (m, 1H),
4.20 (m, 2H), 4.26 (m, 1H), 4.5 (m, 1H), 4.62(m, 1H), 4.70 (m, 1H), 5.82 (s, 1H), 6.58
(s, 1H), 7.49 (brs, 1H), 7.75 (s,2H), 7.88 (s,1H).

LCMS (ESI+): 560 (MH+)

Example 182

F_F

0] F

HaCj@[ N
H,C Nj\
)\ CH,

0 (0]

J

H,C

Preparation of 4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-

2H-quinoxaline-1-carboxylic acid ethyl ester
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25

chol esterol absorption inhibition activity is readily
determ ned by those skilled in the art according to

W@ @amstol assays (e.g., J. Lipid Res. (1993) 3BCT/IB2004/000836

377-395). 10 Chol esterol absqggption inhibitors are
known to those skilled in the art and are descri bed,
for exanple, in PCT WO 94/00480. An exanple of a
recently approved cholesterol absorption inhibitor is

ZET] AATr%&Qéﬁbér%PékolQm ol é?ﬂﬁﬁ' 4EAYRS Q@nhydﬁ{‘YH-ACAT

inhibitor may be used In the conbination therap

ayipexalingsfl qari@xylm@gﬂeﬁhyheﬁvé(ﬁ a5, Teghe. 3§@m\l)mrn{ methylene
cﬂleh&é \R/?sf trfﬁé@{/\/ﬁh e ﬂgsforﬁﬁ@tby'cﬁmbm%loﬁ Bes, 5%5-

I ntrace esterification of diétar ol est’er ol {
m

(triducseingthid kengeic aoi: (1¢Rmp et bet: 157 mrg)), t@@%ﬂd@@@do 05
3 #Ial 0. ?ﬂhpﬁg ant arH?‘b!p QParm?&rgﬁéTﬁl fSI?TqéA'ILIMe ByheABECHRh was

according to st ndar assays, such
atiowdselo it %m@ht atedogeiemperajure, fadigh ttﬁ@,@therreaqll@u gl

Q]Lerlrdheb %tﬁ%é 158 sodidft’ h}%ﬁ%er( éa?ﬁérhte ﬁhd’ {6\6 Phmdd\GHe

npounds are nown se s e art, for
@mmvﬂﬂr@ chigrige. T’mcmublrml Orgarc exi3es whre waebe,¢>1 time it M HC|,

JAERURERKTHda3Ra Ry oo Taihetl, HAG Qi Nne! drieq ayer
ianwmqaﬁoﬁitmswlfatet jiltergst an@ewoweda@mmﬁhgr@phbo@ silica gel
iuefﬁb lédl%-ZO% ethyl acetate in hexanes gradient provided 4-(3,5-Bis-trifluoromethyl-
benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester
(130mg, 68%).

'H-NMR (CDCl5):  0.91 (t, J=7.47Hz, 3H), 1.30 (t, J=7.04Hz, 3H), 1.50 (m,
1H), 1.60 (m, 1H), 1.94 (s, 3H), 2.20 (s, 3H), 3.39 (m, 1H), 4.26 (q, J=6.22Hz, 2H),
4.68 (m, 2H), 6.292 (brs, 1H), 7.41 (brs, 1H), 7.78 (s, 2H), 7.85 (s, 1H).

FIA-MS (APCI+): 503 (MH+).

Preparation 41
6-Trifluoromethyl-1,2,3,4-tetrahydro-quinoxaline

This desired quinoxaline was prepared using the method described by V.
Krchnak ef.al. (Tefrahedron Left. 42, 2443-2446 (2001)), using 3-(R)-amino-pentan-1-
ol and 2-fluoro-5-trifluoromethyl-nitrobenzene.

"H-NMR (dmso-d6): § 1.06 (t, J=7.48Hz, 3H), 1.73 (m, J=7.90Hz, 2H), 3.19
(dd, J=9.96Hz, 1H), 3.68 (dd, J=9.55Hz, 1H), 3.71 (m, 1H), 6.98 (d, J=8.3Hz, 1H),
7.25 (dd, 1H), 7.43 (s, 1H).

ESI-MS: 231 (MH+).



10

15

20

25

conmpounds such as Avasi m be (Pfizer), CS-505 (Sankyo)
and Eflucimbe (Eli Lilly and Pierre Fabre). A lipase

WO pdoitlogi4or may be used in the conbi nation therB@LIB2004/000836

aspect of the 25 present invgption. A lipase

i nhibitor is a conmpound that |nh|b|ts the nmetabolic
cl eavage of dietary triglycerides or plasm
phosphol i pids into free fatty acids and t he
correspondi ng glycerides (egg Hﬁg , etc.). Under
nor mal physi ol ogi cal condltlo Plpolysis occurs via
a two-step process th i nvol ves acyl ation of an
activated serine noie of th? i pase enzyne. This

| eads to the producti one of "atty BOraci d- | i pase
hem acet al internediat whjch is then cleaved to

rel ease a diglyceride her deacyl ati on,
the |ipase-fatty acid int cl eaved,
resulting in free |ipa ’ and fatty acid.
In the intestine, the r t ant free fatty acids and
nmonogl yceri des are i ncorpor ated Nt o bile

aci d- phosphol i pi d m ceklds, whidh are subsequently
absorbed at the |evel of /tHe brust border of the snal
WD 2004/ 085401 PCT/ | B2004/ 000836

4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-

trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester

A solution of 6-trifluoromethyl-1,2,3,4-tetrahydro-quinoxaline (Preparation 41,
.01g, 0.04mmol, 1eq), 3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl
bromide (0.017¢g, 0.044mmol, 1.1eq), and 2,6-lutidine (.014g, 0.12mmol 3eq) in
dimethylformamide (0.5mL) were irradiated in the Milestone microwave (Milestone
Laboratories, Sorisole, ltaly) for 10 min at 140°C. The solvent was removed under
reduced pressure to yield a dark oil which was used without further purification.

ESI-MS: 542 (MH").

This residue was combined with 2,6-lutidine (0.018g, 0.16mmol, 2eq) and
ethyl chloroformate (0.0175g, 0.16mmol, 2eq) in dimethylformamide (0.5mL) and
heatad at 140°C for 10 min by irradiation in a Milestone microwave (Milestone
Laboratories, Sorisole, ltaly). The solution was purified by preparative HPLC eluting
with water 0.1%NH,OH, 70 — 0% with acetonitrile, 0.1%NH,OH, 6min gradient time,
and8min run time to yield the title compound.

ESI-MS: 587 (MH+)

General procedure for parallel synthesis of amides:

The required benzoic acids (0.06mmol, 1eq) were combined with PS-PPh;
(115mg, 1.51mmol/g, 3eq, 0.18mmol) (Argonaut Technologies, Inc., Foster City, CA)
in septum-capped 2 dram vials. To this solid mixture was added dichloroethane
(1mL) via a Tecan US (Research Triangle Park, NC) liquid handler. To this
suspension was added via the Tecan a solution of trichloroacetonitrile (0.0072mL,
1.2eq, 0.07mmol) in dichloroethane (1mL) and the reactions were gently agitated by
means of an orbital shaker for 3h. To this solution was added PS-DIPAM (56mg,
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15

20

-66 intestine. The mcelles eventually enter the
peripheral circulation as chylom crons. Such |ipase

WO pdvitlogdoN activity is readily determ ned by PEDER004/000836

skilled in the art accordinggho standard assays
(e.g., Methods Enzynol. 286: 190-231). Pancreatic

i pase nedi ates the netabolic cleavage of fatty acids
from5 triglycerides at the 1- and 3-carbon positions.

E@mﬁél}gﬂgéd 632 érﬁmelf)(Pbgﬁ]eﬁﬁé&%tbhésmAﬁfherét NARPARC §ddthn of 2-

IS In_t duodenum an r oxi mal ej unum y pancreatl C

lethyh@.&-dimpthys.4-dibygrocal- ﬂwn@@&meeﬂ@arbpﬁylww eitne esfer 3pma,
o Uﬂbéq Wﬁ@i@ﬁlé%ﬁuaﬁ@'ﬁ rhi” Q%é%fa%b&’ MO TrecdrtihelrBactions

the upper sna I ntestine. Because ﬁancreatlc l'i pase
were pgitagrd %@rrygfénm@actloea werecdterast thiaweh Alierduipasi usingdhe
q"e@érﬁl@(uot RardleY CH1d tHE fosins Wa O vh ¥ D@VEs \Hftﬁ Hlblyéfrobfhah@.el‘he

10 treatment of obesity and the other

- GBlHHENS| ViRTe evaRprate HAIDE adianevag Ma@aﬁfiommnmgtal @¥@porator

g@érﬁé(/bﬁ Yid. SSJfﬁ)fkd Ukz afTHR AR viYe H?J‘?s%%lvém (Lﬁlgthylrbuif&@de

t accordi ng tandard assays

K®2gkband ms@ed ygog fre1§himeszx nrer@araﬁw G systgm (Shimadzu

fdggw?gdoag k§étb! Yapdhydilithgtwithl PRE Fodeh Btetbmitr R8RS 19! Brmic acid

gradient on a 19x50mm Waters Symmetry Column (Waters Corp, Milford, MA) 8 min
run, 6 min gradient, 25mL/min, UV triggered collection, observing at 210nm. The
product-containing fractions were evaporated to dryness using the Genevac
Mega660 centrifugal evaporator (Genevac Ltd., Suffolk, UK).
Using the appropriate starting materials, Examples 184-409 were made as
racemic mixtures in an analogous manner to Example 183:
Example 184
H.C

n

CH

3

4-(5-tert-Butyl-2-methyl-2H-pyrazole-3-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 427 (MH+).
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approximately 10 to 40% of the digestion of dietary
fats. Gastric lipase is secreted in 15 response to

wore@hasisenl stimul ation, ingestion of food, thBCT/IB2004/000836

presence of a fatty nmeal or byssynpathetic agents.
Gastric lipolysis of ingested fats is of physiol ogica
inportance in the provision of fatty acids needed to
trigger pancreatic |ipase activity in the intestine
and is also of inportance fet,fatqghsorption in a

vari ety of physiological and pathol ogical conditions
associ ated with pancreatic insufficiency. See, for
exanple, 20 C K Abrans, et al. st roent er ol ogy,
92,125 (1987). Such gastric lip i nhi bition

activity is readily determ ned by tyhose skilled in the
art according to standard assays La g., Methods
Enzynol . 286: 190-231). A vari et3y0 gastric and/or
pancreatic |ipase inhibitots_ageNknown to one of
ordinary skill in the art. Pretleryded Iipase inhibitors
are those inhibitors that %fe 25)sdl ected fromthe
group consisting of lipstatin, @e®rahydrolipstatin
(orlistat), valilactone, esteras#ﬂmd ebel act one A,
and ebel actone B. The conpound tetrahydrolipstatin is
especi aiBtyl-p{2{Lfuad-phaiey)-pyise-3-carbdnivi]d;, 7-dimethyl-3,4-dihydro-

N-3-trifluoronet hé(ll-l%lﬂ%%Xéli'n'e\[f-t%'rgohxg/l?cra%_icf' étﬁyl ester
LC-MS (ESI+): (MH+).
Example 186

\|/F
o)
e
H,C N
AL
o)\o CH,

CH,

F

4-(2-Difluoromethoxy-benzoyl)-2-ethyl-8,7-dimethyl-3,4-dinydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 478 (MH+).
Example 187
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trifluoronethyl phenylurea, and the various urea
derivatives related thereto, are disclosed in U S.

wo10e085400. 4, 405, 644. The |ipase inhibitor, eBCEIBRO4M00836

is disclosed in 30 U S. PatenfszNos. 4,189, 438 and
4,242,453. The lipase inhibitor, cyclo-O O-[(1,6-
hexanedl yl)-bis- (i m nocarbonyl )] di oxi me, and the

vari ous bis(im nocarbonyl)dioximes related thereto
may be prepared as described in_Petersen et al.,

Li ebi g's Annal en, 562, 205-229](1949). WO 2004/085401
PCT/ 1 B2004/ 000836 -67 A vari ety ©f pancreatic |ipase

i nhibitors are described herein ow. The pancreatic
| ipase inhibitors lipstatin,o(2 S, 5S, 77,
1Q2)-5-[(S)-2-formam do- 4-

nmet hyl - val eryl oxy] - 2- hé’ dr oxy- 7, 10- hexadecanoi c
acid | actone, and tetrahllstatln (orlistat),

(2S, 3S, 5S9)-5-[(9)-2-fHt 4 net hyl -val eryl oxy] 5

mi db-
2- hexyl - 3- hydr oxy- hexadecanobél\a; %% aci d | act one, and
the variously substituted N foﬂ\r%l | euci ne derivatives
and stereoi sonmers thereof, are diSelosed in U S.

I:)"’ll—?iml)ifluoromethoxy—benzoyl)—2—e’chyl-6,7-d|methyl-3,4—dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 433 (MH+).
Example 188

HSCDEN
H,C Nj\
CH

CH

3
2-Ethyl-6, 7-dimethyl-4-(2-trifluoromethyl-[1,8]naphthyridine-3-carbonyl)-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 487 (MH+).
Example 189

H3Cj©: N
H,C Nj\
}\ CH,
0 (0]
CH,

2-Ethyl-6,7-dimethyl-4-(2-trifluoromethyl-[1,6]naphthyridine-3-carbonyl)-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid ethyl ester
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WO 204483443; 5, 420, 305; 5, 540, 917,

No. 4,598,089. For exanple, tetrahydrolipstatin is
prepared as described in, e.g., U S. Patent Nos.
and 5, 643, 87BCT/THp804/000836
pancreatic |ipase inhi bi tor, ggl- 386,

1-[4- (2-met hyl propyl ) cycl ohexyl] - 2-[ (phenyl sul f onyl ) ox
y] 10 et hanone, and the variously substituted

sul fonate derivatives related thereto, are disclosed
in U $¢_Hat ! ,813. The pancreatic |ipase

i nhi bi%tco@,g @Zé\'(f)l'\%ﬂgg@ﬁ

4- phenoxyphenyl - 4- et hy| FExpewledi9: 1- yI| - car boxyl at e,

and the various carbamate esters and pharmaceutically
acceptable salts related thegetq, are disclosed in

U S. Patent Nos. 5,512, 565;F7%5; and 5,602, 151.
The pancreatic 15 |ipase inhibi ‘¥alilactone, and a
process for the preparation ereof Sby the mcrobial
cul tivation of ActinbcetesNstrain Mal47-CF2, are

di scl osed in Ki taharal .4 J. Antibiotics, 40
(11), 1647-1650 (1984)c~ e pamnsyeatic |ipase

i nhi bitors, ebelactone A arg\e actone B, and a
process for the preparati oPfheredf by the nicrobial
cul tivation of Actinonycetes s & n Mc7-Gl, are

di scl osed in Unezawa, 20 et al.,”3. Antibiotics, 33,

3‘E2ﬁ-'EJfr?y?-@,ﬂ&%@%r-4-{§‘-ﬁiﬂHg’r%m%{hyﬂ%%'n%&t,%‘]%?ri BB d-3.4-

dihydro-2H-quinoxaline-1- carboxylic acid ethyl ester
LC-MS (ESI+): 492 (MH+).
Example 191

CH,

2-Ethyl-6,7-dimethyl-4-(2-phenyl-5-trifluoromethyl-oxazole-4-carbonyl)-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 502 (MH+).
Example 192
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suppressi on of nonogl yceride formation is disclosed in
Japanese Kokai 08-143457, published June 4, 1996.

w@xrdvenssaonpounds that are marketed for hyper!| i pPCTHEBR0G/000836

i ncluding hyperchol esterol emsg and which are intended
to help prevent or treat atherosclerosis 25 include
bile acid sequestrants, such as Wl chol, Colestid,
LoChol est (r) and Questran; and fibric acid
derivatives, such as Atromd, Lopid(r) and Tricor.

Di abetes can be treated by adningé%ering to a patient
havi ng di abet es (especi2#;E:ZgﬁeNPhx>4hpsuljn

resi stance, inpaired gl ogo | e ance, retabolic

syndrone, or the like, orlany of the diabetic
conpl i cati ons suchCas~weulapat hy 4 30 nephropat hy,
3§, aJ therapeutically effective
K
nt

reti nopathy or catarpg
anmount of a conpqo eNpresent invention in

conbi nation with other a ng.g., insulin) that
can be used to treat di&bet®s. This includes the

cl asses of anti-diabetic agtg s (and specific agents)
descri bed herein. WO 2004/ 085491 PCT/ |1 B2004/ 000836

4-(4-Dipropylsulfamoyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 530 (MH+).
Example 193

H,C N_ O
Hso: i :Nj\
)\ CH,
0 0O

CH

3
4-(2,3-Dihydro-benzofuran-7-carbonyl)-2-ethyl-8,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 409 (MH+).
Example 194

Br
Cl

0]
H,C N]ﬁ
O)\O CH,
CH,

4-(3-Bromo-4-chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester



-68 Any gl ycogen phosphoryl ase inhibitor can be used

as the second agent in conbination with a conpound of
W b@4psasent i nvention. The term gl ycogen PCT/IB2004/000836

phosphoryl ase i nhi bitor refe[ﬁsgo conpounds t hat

i nhibit the bioconversion of glycogen to glucose-1

- phosphate which is catal yzed by the enzyne gl ycogen 5

phosphoryl ase. Such gl ycogen phosphoryl ase i nhibition

activi S [ erm ned by those skilled in

t he a#¥¥a§cg§%?g§k%éwﬂﬁ indard assays (e.g., J. Med.

Chem 41 (1998) 2934-293&xamplevtds ety of glycogen

phosphoryl ase inhibitors are known to those skilled

in the art including those descriljed in WO 96/ 39384

and WO 96/39385. 10 Any al doSk~eeduct ase i nhi bitor

can be used in conbination wyth pnpound  of the

present invention. The term arJos& reductase i nhibitor

refers to conpounds tHa{ _iqhinit the bioconversion of

gl ucose to sorbitol, vvhic talyzed by the enzyne

al dose reduct ase. Aldq$@ Ue-as€¢ inhibition is

readily determ ned by those S§L!|* [

4~(2-Chloro-3-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 415 (MH+).
Example 196

Q. .CH,

C §\
0
0

4-(2-Chloro-4-methanesulfonyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 479 (MH+).
Example 197



the art according to standard assays (e.g., J. Ml one,

Di abetes, 29:861-864 (1980). 15 "Red Cell Sorbitol, an
wo pabuost4or of Di abetic Control™). A variety of PEl/tB2e&1/000836

reductase inhibitors are knowa to those skilled in

the art. Any sorbitol dehydrogenase inhibitor can be

used in conbination with a conpound of the present

i nvention. The term sorbitol dehydrogenase inhibitor

refers to conpounds that inhi@ t the bioconversion of

sorbitol to fructose which is éi atal yzed by the

enzynme sorbitol dehydrogenasg. S or bi t ol

dehydrogenase inhibitor actiVWtyYs readily

determ ned by those skgjleg\?nNthamart according to

standard assays (e.g., Afpl yt. ?Lg:hen1(2000) 280:

I

329-331). A variety of se Q| _Adehydr ogenase
i nhibitors are knovvn,HdCor exa e,| U S. Patent Nos.

5,728,704 and 5,866,578 dis @hnpounds and a
met hod for treating or preventing diabetic 25
- conplications by inhibiting the me sorbitol

dehydr ogenase. Any gl ucosi dase inhiBitor can be used
in c [ ' ' t,h . ;
TR e QRN Bl B 3R rocine 1
enzymati ¢ hydr ol ysi s cefboxylic acid ethyl ester
LC-MS (ESI+): 436 (MH+).
Example 198

O«
CH

3

2-Ethyl-4-(4-methoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 397 (MH+).
Example 199
CH

] 3

(o) N
]
O
H,C N:Lj
O)\Ok CH3

CH,

2-Ethyl-4-(2-methoxy-pyridine-3-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester



conpl ex carbohydrates by gl ycoside hydrol ases, for

exanpl e anyl ase or naltase, into bioavail able sinple
WG aanss40f or exanpl e, glucose. The rapi d et abpdT/DB2004/000836

action of 30 glucosidases, pgfpicularly follow ng the

i ntake of high |levels of carbohydrates, results in a

state of alinmentary hyperglycem a which, in adi pose or

di abetic subjects, leads to enhanced secretion of

i nsul ipo-Msh@Egasedsfigh+gynt hesis and a reduction in

fat degradation. Follow ng such hyperglycem as,

hypogl ycenmia frequent|y E¥eewles200due to the augnented

| evel s of insulin present. Additionally, it is WO

2004/ 085401 PCT/ 1 B2004/ 000836 -£9Xknown chyne

remai ning in the stomach prongfes=the production of

gastric juice, which initiates-or favors the

devel opnent of gastritis orgduadghal ul cers.

Accordingly, glucosidase inhifjbitors are known to have

utility in accel erat.i ﬁ'gj’ Aﬁ:sage of carbohydrates

t hrough the stomach and biti ng the absorption of 5
gl ucose from the inteSt ne. qﬁkrt herrmore, the
conversi on of carbohydratesone & i pi ds

CH,
2-Ethyl-6,7-dimethyl-4-(1-phenyl-5-trifluoromethyl-1H-pyrazole-4-carbonyl)-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 501 (MH+).
Example 201

H,C

2-Ethyl-6,7-dimethyl-4~(3-methyl-benzofuran-2-carbonyl)-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester
LC-MS (ESI+): 421(MH+).
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of the fatty tissue and the subsequent incorporation
of alinmentary fat into fatty tissue deposits is

wa@ewengi4ngl y reduced or del ayed, with the concPei/1E2004/000836

benefit of reducing or pr evg,?qi_ng t he del eterious
abnormalities resulting therefrom Such glucosidase
inhibition activity is readily determ ned by those
skilled in the art 10 according to standard assays

(e.g., Biochenistry (196%)%;?}?,642?0@4). A generally
|

preferred gl ucosi dase inhi or 1 ncludes an anyl ase

inhibitor. An anylase inhibitor is._a glucosidase
inhibitor that inhibits the enzy c degradation of
starch or glycogen into nalt8se- h anyl ase
inhibition activity is readilyl determ ned by those
skilled in the art ac i Iy stndard assays (e.g.,
Met hods 15 Enzynol. (195 14P)CH;The i nhi bition of

such enzymatic degradajcio S ficial in reducing

amounts of bioavail abl e sugars| i udi ng gl ucose and

mal t ose, and the concom tan® et éri ous conditions
resulting therefrom A variety ol‘\ gl ucosi dase

inhibitors are known to one of ordiHjary skill in the

art and exanpl es are provi ded bel ow. Preferred

gl 2E8yi-ddZ-enethemebilfooyisbeareyl k6 6slenethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 445 (MH+).
Example 203

Q
8o

CH,

2-Ethyl-4-(9H-fluorene-4-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 455 (MH+).
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20 inhibitors that are selected fromthe group
consi sting of acarbose, adiposine, voglibose,

wore@kiosaby em glitate, cam glibose, tendam st aP@&l/1B2004/000836

trestatin, pradimcin-Q and_sal bostatin. The
gl ucosi dase i nhi bitor, acarbosé&, and the various am no
sugar derivatives related thereto are disclosed in
U S. Patent Nos. 4,062,950 and 4,174, 439
respectively. The gl ucosi iphi bitor, adiposine, is
disclosed in U S. 25 Patg%?%§§22%,254,256. The
gl ucosi dase i nhi bitor, voglibose, F3, 4-di deoxy-4-[][ 2-
hydr oxy- 1- (hydr oxynet hyl ) et hyl g amilno] - 2- G (hydr oxymet h
yl)-D-epi-inositol, and the var N- substi t ut ed
pseudo- am nosugars rel ated tRAgrerg#” are di sclosed in
U S Patent No. 4, 70]533559. The gk:ucosi dase inhibitor,
mglitol, (2R 3R 4R, 5SP-"1¢ 2
hydr oxyet hyl ) - 2- (hydr oxyne |)-13, 4, 5-pi peridinetriol,
and the vari ous 3,4,5*3% t 1 hy¥lr oxypi peri di nes rel ated
thereto, are disclosed in U tent No. 4, 639, 436.
The gl ucosi dase i nhibitor, emgljitate, ethyl
pP-[2-[ (2R 3R 4R 55)-3, 4, 5-tri hydreny- 2-
(hydr oxymet hyl ) pi peri di no] et hoxy] - benzoate, the
var Ratsylder-divthiyke$2,8 8lialetb-béeioen-8,4-d@Mdiro-2H- quinoxaline-1-
phar maceutical |l y acce%tbabl.e agi % ?d(%i tion salts
thereof, are di scl os8@PPYYligagd ethylester

LC-MS (ESI+): 421 (MH+).

Example 205

-
S

Cl

4-(4,5-Dichloro-isothiazole-3-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 443 (MH+).
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Patent No. 5,192,772. The gl ucosi dase i nhi bitor,
MDL- 25637, 2, 6-di deoxy-7-0O (3 WD 2004/ 085401

wWEODDALERA004/ 000836 -70 PCT/IB2004/000836

D- gl ucopyrano- syl - 2, 6-i m no- | ycero-L-gl uco-heptitol
, the various hormdl saccharidés related thereto and
the pharnmaceutically acceptable acid addition salts
thereof, are disclosed in U S. Patent No. 4,634, 765.

The gl ucosi dase inhibit g4 1 bose, nethyl
6- deoxy- 6-[ (2R 3R, 4R, 53)%5‘ T%%n%n hydr oxy-2 5 (hyd

roxynethyl)pi pe rid i no]-a- u copyra nosid e
sesqui hydrate, the deoxy- n01|r| n derivatives

rel ated thereto, the various pharfmaceutically
acceptable salts thereof and y%&hetic met hods for
the preparation thereof, ar@ i osed in U S Patent
Nos. 5,157,116 and 5, 51Q4 n_Thes,gl ycosi dase
i nhibitor, salbostatin th vari ous
pseudosaccharl des rel at o, are disclosed in
U.S. Patent 10 No. 5, 091, SZA\ Hvarl ety of anylase
i nhibitors are known to oneoofoordlnary skill in the
art. CH,
2-Ethyl-6,7-dimethyl-4-(5-methyl-2-phenyl-2H[ 1,2, 3]triazole-4-carbonyl)-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 448 (MH+).

Example 207

L,
O
1o
BESY
A o
00
2-Ethyl-8,7-dimethyl-4-(2-phenoxymethyl-benzoyl)-3,4-dinydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 473 (MH+).



The anyl ase inhibitor, tendam stat and the various

cyclic peptides related thereto, are disclosed in
wo@4/080ent No. 4, 451, 455. The anyl ase i nhi bi PO¥/1B2004/000836

Al - 3688 and the various cycI_Hé_pol ypepti des rel at ed

thereto are disclosed in U S 'Patent No. 15 4,623, 714.

The anylase inhibitor, trestatin, consisting of a

m xture of trestatin A, trestatin B and trestatin C

and the various trehal os [ ng am nosugars

rel ated thereto are di scIeEoX%g@ aéd% Pat ent No.

4,273,765. Additional anti-di/abe | c corrpounds, whi ch

can be used as the second agl n conbi nation with a

conmpound of the present inventen,

exanple, the 20 follow ng: Bigus

metformn), insulin secretagogyes (e.g.

and glinides), glitazones, %reg-glitazone PPARy

agoni sts, PPARy agonis hi pitors of DPP-1V,

i nhi bi tors of PDE5, inhil

ant agoni sts, inhibitors «

1, 6- BPase( Met abasi s/ Sahkyo), - 1/ @nal ogs (AC 2993,

al so known as exendin-4), i nigign nd insulin

m metics (Merck natural pr oduct s O her exanpl es

woul d include 25 PKC-(3 inhibitqrs and AGE breakers.

i ncl udes, for

4-(3-Chloro-benzo[b]thiophene-2-carbonyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 457 (MH+).
Example 209

4-(3-Chloro-4-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 415 (MH+).
Example 210



10

The conpounds of the present invention can be used in
conbination with other anti-obesity agents. Any

wa@pioAglaesi ty agent can be used as the second BCETR2004/000836

such conbi nations and exanpl ggsare provi ded herein.
Such anti-obesity activity is readily determ ned by
those skilled in the art according to standard assays
known 30 in the art. Suitable anti-obesity agents

I ncl ude phenyl propanol am ne, gphegri ne,
pseudoephedrine, phenternmn ne, | adrenergi c receptor
agoni sts, apolipoprotein-B se ‘i!]on/nicrosowa
triglyceride transfer proteio apo” B/ MTP) i nhi bitors,
MCR-4 agoni sts, cholecystokl |n A (CCK-A) agoni sts,
nmonoani ne reupt ake i kb S ecg WD 2004/ 085401
PCT/ 1 B2004/ 000836 -71 ) synpat hom neti c
agent s, serotoni ner gik,cagent cannabi noi d recept or
ant agoni sts (e.g., rlnDnabangi( 141, 716A)), dopanmi ne
agoni sts (e.g., bronocriptine)?

nmel anocyt e-stinul ati ng hor none k@ﬁgptor anal ogs, 5HT2c
agoni st s, 8

4-(3-Bromo-2,6-dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro- 2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESi+): 506 (MH+).
Example 211

CH,

4-(2-Chloro-3,4-dimethoxy-benzoyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester
LC-MS (ESI+): 461 (MH+).
Example 212

Ci

0 P
H,C N
OGN
o;‘ o CHs
CH,

4-[1-(4-Chloro-phenyl)-5-trifluoromethyl-1 H-pyrazole-4-carbonyl]-2-ethyl-6,7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethy! ester
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15

mel ani n concentrati ng hornone antagonists, leptin (the
OB protein), leptin analogs, 5 leptin receptor

w@ownios4s] gal ani n antagoni sts, |ipase inhibitPCHIB2004/000836

(e.g., tetrahydrolipstatin, _4zge. orlistat), bombesin
agoni sts, anorectic agents (e.g., a bonbesin

agoni st), Neuropeptide-Y antagoni sts, thyroxine,
thyrom nmetic agents, dehydroepi androsterones or

anal ogs-VBeEmt): 585 Yygpeprticoi d receptor agonists or
ant agoni sts, orexin receptor antagonists, urocortin
bi ndi ng protein antagoni $X8MPEERI ucagon-1i ke
peptide-1 receptor agonists, ciliary neurotrophic

factors (e.g., AxokineTM, human-agouti-rel ated
proteins (AGRP), ghrelin re ant agoni st s,

hi stam ne 3 receptor antagoni $ts lor inverse agonists,
neuronedin U receptorHsC' gt d the like. Any
thyrom netic can be usehe seggnd agent in

conbi nation with a 1BCEonpound of the present

i nvention. Such thyrom nmetic _acticwjty is readily

det ermined by those skilled%n®he art according to

standard assays (e.g., Atherosclgrosis (1996) 126:
53-63). A variety of thyrominetic agents are known to

4-(3-Ethoxy-thiophene-2-carbonyl)-2-ethy|-6,7-dimethy|—3,4—dihydro-2H-quinoxaline—
1-carboxylic acid ethyl ester
LC-MS (ESI+): 417 (MH+).
Example 214

S
H,C N O\CHa
H,C Njﬁ
2,

o)

CH,

4-(5-Chloro-4-methoxy-thiophene-3-carbonyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 437 (MH+).
Example 215
S

[ (3

o) Y,

Hst@iN

H.C N
P Oy

(

CH,

4-[2-(2,3-Dihydro-benzo[1 ,4]dioxin-2-yl)-thiazole-4-carbonyl]-2-ethyl-6,7-dimethyl-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 508 (MH+).



those skilled in the art, for exanple those disclosed

in US. Patent Nos. 4,766,121; 4,826,876; 4,910, 305;
wGh2@38085408; 5, 284, 971; 5,401, 772; 5,654, 468; ardI/1B2004/000836

5,569,674. 20 Qther antiobesify agents include

si butram ne which can be prepared as described in

U. S. Patent No. 4,929,629. and bronocriptine which can

be prepared as described in U S. Patent Nos.

3,752,814 and 3, 752, 888. glhg, unds of the present

i nvention can al so be used S conbi nation with other

anti hypertensive agents. Any antfHhypertensive agent

can be used as the 25 second agep® in such

conbi nati ons and exanpl esvi herei n. Such

anti hypertensive activityysyeadi N'y“determ ned by

those skilled in thec aocording to standard assays
(e.g., blood pressure surements). Exanpl es of
presently marketed prodw€tsgyContai ning anti
hypertensi ve agents i ncl u,glg &, ci um channel bl ockers,
such as Cardizem(r), Adal@t(F), Calan(r), Cardene(r),
30 Covera(r), Dilacor(r), Dy jrc(r)" Procardia
XL(r), Sular(r), Tiazac(r), Vaséor(r), Verelan(r),
| s opt-i3eyclopehlyRY-aRbdthoxyMehy@Hch-ethyl-@ndindtendid-difydro-2H-

angi otensi n converting enzyne ?_ACE
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 481 (MH+).
Example 217

CH,

2-Ethyl-4-(4-methoxy-3-propoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 455 (MH+).
Example 218

g O
CH,

2-Ethyl-4-(3-isopropoxy-4-methoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester



i nhibitors, such as Accupril(r), Atace(r),
Captopril (r), Lotensin(r), Mvik(r), Mnopril(r),
waoeooniosd4b(r), Univasc(r), Vasotec(r) and Zest r PCT/IB200400836
2004/ 085401 PCT/ | B2004/ 000836;7g- 72 Osteoporosis is a
system c skel etal disease, characterized by | ow bone
mass and deterioration of bone tissue, with a
consequent increase in bone fragility and
suscemkih@(gghﬁg5§r@§p?re. In the U.S., the condition
affects nore than Zé mllion people and causes, nore
than 1.3 million fracturd@@ger?Pear, incl uding
500, 000 spine, 5 250,000 hip and 240, 000 wi st
fractures annually. Hip fractures Jare the nost serious
consequence of osteoporosis, mﬁtj/g-Zogbof patients
dying wthin one year, and over? 38% of survivors
bei ng i ncapacitated. The el der e at greatest risk
of osteoporosis, and the pr is therefore
predicted to increase gignifilcantly with the aging of
t he popul ati on. Worl dw'd acture 10 incidence is
forecasted to increasent pb{d over the next 60

years, and one study oo CHs

S

CH,

4-(3-Butoxy-4-methoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 469 (MH+).
Example 220

o -CH,

N™ ™ 0
(0] l =
HQCIZN
H,C Nj\
CH
O)\ok 3

CH,

2-Ethyl-4-(5-methoxycarbonyl-pyridine-2-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 426 (MH+).
Example 221



has estimated that there will be 4.5 mllion hip
fractures worldwi de in 2050. Wonen are at greater risk
w@Rooemsopor osi s than men. Wnmen experi ence a PGITEB2004/000836
accel eration of bone |oss durj-gg the five years
foll owi ng nenopause. Qther factors that increase the
ri sk include snoking, alcohol abuse, a sedentary
lifestyle 15 and |ow cal ciumintake. Those skilled in
the art will recognize that anti-gesorptive agents
(for exanple progestins, polyphpsphonates,
bi sphosphonat e(s), estrogen agom si$/ antagoni sts,
estrogen, estrogen/progestin c nbifnati ons, Premarin,
estrone, estriol or hynyl estradlol)
may be used in conjunctl th the conmpounds of the
present 20 |nvent|onH rogestins are
avai | abl e from comercf al sou es nd i ncl ude:
al gest one acet opheni de, altre s ¢ amadi none
acet ate, anagestone acetate, ch| ormadi none acetate,
ci ngestol, clogestone acetate, cl6fegestone acetate,

del madi none acetate, desogestrel, dimethisterone,
dydﬁo@@gt%}-@lﬁ'@thyéﬂﬁﬁfélpgr@@ethyl pyrldme 3-carbonyl)-3,4- dlhydro-2H—

quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 436 (MH+).
Example 222

H,C Nj\
oPg O
CH,

2-Ethyl-6,7-dimethyl-4-[6-(2,2,2-trifluoro-ethoxy)-pyridine-3-carbonyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):466 (MH+).
Example 223
CH

3

OJ\N

CH, F F
E
2-Ethyl-4-[5-methoxy-2-(2,2,2-trifluoro-ethoxy)-benzoyl]-8,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):495 (MH+).
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15

25 et hynodi ol di acetate, etonogestrel, flurogestone
acetate, gestaclone, gestodene, gestonorone caproate,

w@embszaone, hal oprogest erone, hydroxyprogest ePCIEB2004/000836

caproate, |evonorgestrel, Iy@@strenol medr ogest one,
medr oxypr ogest er one acet at e, nelengestrol acet ate,
nmet hynodi ol di acetate, norethindrone, norethindrone
acetate, norethynodrel, norgestimate, norgestonet,
norgestrel, oxogestone p fg& nate, 30

progest erone, qui ngestano ageta e, qui ngestrone, and
tigestol. Preferred progestins areg
medr oxypr ogest r one, norethhnﬂrgne nor et hynodrel .
Exenpl ary bone resorption ih |biTi ng pol yphosphonat es

i ncl ude pol yphosphonates 8 Ahe type disclosed in

U S. Patent 3,683, 08Q,.t e o sclosure of WO

2004/ 085401 PCT/IBZOO4/m 73 which is

i ncor porated herein Preferred

pol yphosphonates are gen1na| hosphonates (al so
referred to as bis- phosphoﬁat%?) Ti | udronate di sodi um
is an

2-Ethyl-6,7-dimethyl-4-(2-methyl-5-phenyl-furan-3-carbonyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 447 (MH+).
Example 225

CH,

2-Ethyl-8,7-dimethyl-4-(5-methyl-2-trifluoromethyi-furan-3-carbonyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 439 (MH+).
Example 226
CH,
| N

ﬁ%m

CHg
2-Ethyl-4-(2-ethyl-5-methyl-2H-pyrazole-3-carbonyi)-6, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 399 (MH+).

N
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especially preferred pol yphosphonate. |bandronic acid
is an especially preferred polyphosphonate.

wo\b@ngsanat e and resindronate are especial ly pref/Boed00836

5 pol yphosphonat es. Zol edronifgqacid is an especially
preferred pol yphosphonate. Oher preferred
pol yphosphonates are
6- am no- 1- hydr oxy- hexyl i dene- bi sphosphonic acid and
1-hydroxy-3(nethy|pentqug%n@kjgﬁopylidene-bisphosphon
ic acid. The pol yphosphonates nay be adm nistered in
the formof the acid, or ofH@®%ol uble al kali et al
salt or alkaline earth netgt—Sal{. Hydrolyzable esters
of the pol yphosphonates 10 ‘ar eI\ eﬁgse i ncl uded.
Speci fic exanpl es include €? | - hydr oxy
1, 1- di phosphoni ¢ aci net hane di phosphoni ¢ aci d,
pent ane- 1- hydr oxy- 1, 1°di phoni ¢ acid, nmethane
di chl oro di phosphoni c ane hydroxy
di phosphoni ¢ aci d, ettane- 1- Nam 0- 1, 1- di phosphoni c
aci d, ethane-2-am no-1, 1-di gpfoni ¢ aci d, propane- 3-
am no-1 -hydroxy-l,l-diphosphomgf aci d, propane-N,
N- di et hyl - 3-am no-1 - hydroxy 1%H], 1- di phosphoni c
aci d,
pr@rardLty-3-rarth 2y pyrazaigBsarbenyly detivy6. 7;dimethypbé-gigdrio-2H-
c acid, phenyl qYa T (s i phb '

yoﬁﬁaﬂo%’hdéei ﬁgﬁgﬁé AhPsRPURtS:

acid, N, N-di neth m no ne
LC-MS (ESI+): 427 (MH+).

Example 228

o ]

Hacj@ﬁ‘l

H,C N ji
O)\O Hy

'\CH3

2-Ethyl-4-[2-(4-ethyl-benzoyl)-benzoyl]-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 499 (MH+).
Example 229

(0]
'
H,C j@[N O
H,C Nj\
Ay o
0 (e}

kag
4-(2-Ethoxy-naphthalene-1-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid ethyl ester
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di phosphoni ¢ acid, N(2-hydroxyethyl) am no nethane
di phosphoni ¢ aci d, butane-4-

wa@pdonosskehydr oxy- 1, 1- di phosphoni ¢ aci d, PCT/IB2004/000836

pent ane- 5- am no- | - hydr oxy- 1, 4godi phosphoni ¢ aci d,
hexane- 6- am no-1 -hydroxy-1, 1-di phosphonic acid and 20
phar maceutically acceptable esters and salts thereof.
In particular, the conmpounds of this invention may be
combi nedMBi {H518): 46BN an estrogen

agoni st/ antagoni st. Any estrogen agoni st/ antagoni st
may be used in the conbiEf@fWEP38spect of this

i nvention. The term estrogen aggni st/ antagoni st
refers to conpounds which bind with the estrogen
receptor, inhibit 25 bone tu and/ or prevent bone
|l oss. In particular, estrog ANSt s are herein
defined as chem cal cqpoundsycapabl e of binding to
the estrogen receptor it in) mammal i an tissue, and
m m cking the actions gfest in one or nore

ti ssue. Estrogen antadonists|arg herein defined as

chem cal conpounds capabl e i nding to the estrogen
receptor sites in mammalian tissye, and blocking the
actions of 30 estrogen in one or rfore tissues. Such

a5 BriohloeS 3 Aotk dikraAEL 84 BbMYAh-Okyile R fhethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 488 (MH+).
Example 231

/—0__>—/

4-—[2-(4—ChIoro-phenoxy)—pyridine—3-carbonyl]—2-ethyl-6,7—dimethyl—3,4—dihydro—2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 494 (MH+).
Example 232



skilled in the art of standard assays including

estrogen receptor binding assays, standard bone
whe@sosarphonet ri ¢ and densitoneter methods, aPdI/IB2004/000836

Eri ksen E.F. et al. Bone Fhﬁ%onnrphonetry, Raven

Press, New York, 1994 pages 1-74; Gier S.J. et.

al ., The Use of Dual -Energy X-Ray Absorptionetry In

Animal s, Inv. Radiol., 1996, WD 2004/085401

PCT/ 1 B2004/ 000836 -74 31(1):5%Q-62; Wahner H W and

Fogel man |., The Evaluation o ‘Ost eopor osi s: Dual

Energy X-Ray Absorptionetry i CI i nical Practice.,
. Martin Dunitz Ltd., London 199 pages 1-296). A

variety of these conpounds aré’ cribed and

ref erenced bel ow. Anot her pre d estrogen

agoni st/ antagoni st i s 3+c4-{1Ln~2-di phenyl-but-1- 5

enyl ) - phenyl )-acrylic aci gi;&i:\g is disclosed in

Wl lson et al., Endocrimél ogyy Tp97, 138, 3901-3911.
Anot her preferred estrogen agﬁl’m 9t/ antagonist is

t anoxi fen: (et hanam ne, 2- (-

4- (1, 2-di phenyl - 1- butenyl)phenoxyj N, N- di net hyl ,

( Z2Eit3A-6, 7 ity loky2--talyidey-pyridine-3-carbonyl)-3,4-dihydro-2H-quinoxaline-

1-carboxylic acid ethyl ester
LC-MS (ESI+): 474 (MH+).
, Example 233
-0

N
Sans
CH

HaCj@[N H,C
H,C Nj\

o)\o CH
kc:H3
2-Ethyl-4-(5-isobutyl-isoxazole-3-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-

1-carboxylic acid ethyl ester
LC-MS (ESI+):414 (MH+).

Example 234

OH

(o]
H,C N
o//l\o &h,
CH,

2-Ethyl-4-{4-[(2-hydroxy-ethyl)-methyl-amino]-benzoyl}-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 440 (MH+).



propanetri carboxylate(1l:1)) and rel ated conpounds
which are disclosed in U S. 10 patent 4,536,516, the
wale@alogmor e of which is incorporated herei n byPCT/IB2004/000836
reference. Another related ound i s 4-hydroxy
tanoxifen, which is disclosed I'n U.S. patent
4,623,660, the disclosure of which is incorporated
herein by reference. A preferred estrogen
agoni st/ antagoni st is ral h{ (et hanone, (6-
hydroxy-2-(4-hydroxyphenlﬁ% Bz o bl]thien-3-yl)(4-(2-(1
- pi peridinyl ) et hoxy) phenyl ) - 15 stigdr ochl ori de) which
is disclosed in U S. patent #y p68s t he di scl osure
of which is incorporatedadgreiri by reference. Another
preferred estrogen a onrst/;nt.oonrst Is torem fene:

(et hanam ne, 2- ¢

(4-(4-chloro-1, 2- dlph ;h%enyl)phenoxy)-N,N-dinet
hyl -, (2)-, 2- hydrokv3 pfiopanet ri car boxyl at e

(1: 1) whi ch is disclosed i 84 patent 4,996,225, the
20 di scl osure of which is inclrporated herein by

ref erence. Anot her preferred e§t*3rogen

agoni st /antagoni st is centchroman: 1-(2- g(4
(- n‘eﬂﬁ%ﬁgpl@e yI -1H-indole-2-carbonyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-

dld met hy{NnB phenﬂm@érmaﬁcé’rb&ty)lc BhEBMYIRst&t hy! ) - pyrrol
dine, which (ESID): 434 (MH+).

Example 236

H,C Nj\
CH
oPg S
CH,

2-Ethyl-4-[4-(5-ethyl-[1,2,4]oxadiazol-3-yl)-benzoyl]-8,7-dimethyl-3,4-dihydro-2H-
guinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 463 (MH+).
Example 237
H,C
S

-

H,C Nj\
oo S
CH,

2-Ethyl-6,7-dimethyl-4-[3-(5-methyl-[1 ,2,4]oxadiazol-3-yl)-benzoyl]—3,4—dir1yd ro-2H-
quinoxaline-1-carboxylic acid ethyl ester



di sclosed in U S. patent 3,822,287, the disclosure of

which is incorporated herein by reference. Al so
wpe@hesued i s | evornel oxi fene. 25 Anot her prefBCT/EER004/000836

estrogen agoni st/ antagoni st iggi doxifene:

(BE)-1-(2-(4-(1-(4-

i odo- phenyl ) - 2- phenyl - but - 1- enyl ) - phenoxy) - et hyl ) - pyrr

ol i dinone, which is disclosed in U S. patent

4, 839, 2 re of which is incorporated

herei%kﬁgsrg$§rg%§%h@aﬁ%ther preferred estrogen

agoni st/ ant agoni st i s 2- (Eamptehes8y- phenyl ) - 3-[ 4-

(2-pi peridin-1-yl-ethoxy)-phenoxy] -

benzo[ b] t hi ophen-6-0l which i (sclosed in U S. 30

Patent No. 5,488, 058, theOg| of which is

i ncor porated herein by reference. r preferred

estrogen agoni st/ dhfagonistNis

6- (4- hydr oxy- phenyl ) - §

(2-pi peridin-1-yl -gEhOxy¥ ke

which is disclosedn US. Eatzgé 5,484, 795, the

di scl osure of which is ingorpprated herei n by

reference. WD 2004/ 085401 PCTy | B2004/ 000836 -75

Anot her preferred estrogen agowHgt/antagonist is

(4-(2-(2-aza-

2-Ethyl-6,7-dimethyl-4-(5-propyl-isoxazole-3-carbonyl)-3,4-dihydro-2H-quinoxaline-1-

| ) - napht hal en- 2- ol ,

carboxylic acid ethyl ester
LC-MS (ESI+)400 (MH+).

Example 239

2-Ethyl-4-(5-isobutyl-2-methyl-2H-pyrazole-3-carbonyl)-6, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 427 (MH+).
Example 240



bicyclo[2.2.1

] hept - 2-yl ) - et hoxy) - phenyl ) - (6- hydr oxy- 2- (4- hydr oxy- ph
we@eopkpss4benzol b] t hi ophen- 3-yl) - net hanone whi chP¢B1B2004/000836

di scl osed, along with nethods af preparation, in PCT

publ i cation no. WD 95/10513 assigned to Pfizer Inc. 5

O her preferred estrogen agoni st/ antagoni sts include

t he conpounds, TSE- 424 (Wet h-Ayerst Laboratories)

and arazoxifene. Qther preferred esfrogen

agoni st/ ant agoni sts i ncl ude conpaq s as described in

commonly assigned U S. patent 5./55%:412, the

di scl osure of which is |ncor bﬁ ted herein by

reference. Especially prefe e Nconpounds descri bed

therein 10 are: H,C N Oy

Ci s-6-(4-fl uoro-phenyl )-4-(2-pi peridin-1
-yl - et hoxy) - phenyl ) - 5167 778

t et rahydr o- napht hal ene- 2- ol o CH,
(-)-cis-6-phenyl -5-(4- (2 pyrrdlidin-1

-yl - et hoxy) - phenyl ) -5, 6, 7, 8- tet@Fahydro-

2 .ag h?@w@ﬁ?@ W%Pd‘g"?‘!?ﬁw{f‘%‘r Lo RO BT B 2

- t et r ahy druinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 401 (MH+).
Example 241

HN”"{ CH,
o) S
M Hy
H,C N:LT
o%\o s
CH,
2-Ethyl-4-(5-isopropyl-2H-pyrazole-3-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 399 (MH+).
Example 242

2-Ethyl-6,7-dimethyl-4-(4-morpholin-4-yl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 452 (MH+).



napht hal ene- 2-ol ;
cis-l-(6'-pyrro|odinoethoxy-3‘-pyridyl)-2-pheny|-6-hyd
WO eooyA85481 3, 4- t etrahydronapht hal ene; PCT/IB2004/000836
1-(4' - pyrrol|d|noethoxyphenylk72 (4"-fl uorophenyl)-6-h
ydroxy-1,2,3,4- 20 tetrahydr0|squ|noI|ne
Ci s-6-(4- hydro yphenyl ) -5-(4-(2-pi peridin-1-yl - et hoxy)
- phenyl)-5,6,7, 8- tetrahydro-napht hal ene-2-0l; and
1-(4' - pyrrolidinol et hoxy phenyl - 6- hydr oxy-1, 2
, 3, 4- tetrahydr0|squ|noF$%®¥k§%%CIher estrogen
agonlst/antagonlsts are describ (n U S patent
4,133,814 (the disclosure ofN £s incorporated
herein by reference). U. S.o 4,133,814 discl oses
derivatives of 2- phengl-s a penzot hi ophene and
2- phenyl -3 aroylbenzd e %3-oxide. O her
anti - ost eoporosi s agen TE% can be used as the
second agent in i

royI

CH,

S

CH,

4-(5-Chloro-3-methyl-1H-indole-2-carbonyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

5 LC-MS (ESI+): 454 (MH+).
Example 244
CH,
. HN\\

H,C N:Lj
PR

0 0O

N

CH,

4-(3,5-Dimethyl-1H-pyrrole-2-carbonyl)-2-ethyl-G,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
10 LC-MS (ESI+): 384 (MH+).
Example 245

2-Ethyl-6,7-dimethyl-4-(6,7,8,9-tetrahydro-5H-carbazole-3-carbonyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester



30 conmbination with a conpound of the present

i nvention, include, for exanple, the follow ng:
w@aransssni d hornone (PTH) (a bone anabol i ¢ ageeit/iB2004/000836

par at hyroid hornone (PTH) segget agogues (see, e.qg.,

U S. Patent No. 6,132,774), particularly calcium

receptor antagonists; calcitonin; and vitamn D and

vitam n D anal ogs. WD 2004/ 085401 PCT/|1B2004/ 000836

-76 Any el LV rpgen receptor nodul ator ( SARM

can bé‘bu@gd@rérl&)' g%‘mﬂﬁ tion with a conpound of the

present invention. A sel dxtinple 246dr ogen recept or

nodul ator (SARM is a conpound that possesses

androgenic activity and whcC erts tissue-selective

effects. SARM conpounds can funsgiqncas androgen 5

receptor agonists, partial aggQnigts, partial

ant agoni sts or antagoni sts. gmplPes of suitable

SARMs i ncl ude conpounds eN~&fS cyproterone acetate,

chl or madi none, fl utigg de, ~nhydroxyfl ut am de,

bi cal utam de, nil ut ams i ronol act one, 4-

(trifluoromethyl)-2FEA)>pyNT ol i di no[ 3, 2-g] quinoline

derivatives, 1,2-dihydr ogﬁ\iod Ho

N

4-[4-(2,5-Dimethoxy-benzoyl)-benzoyl]-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 531 (MH+).
Example 247

CH,

2-Ethyl-6,7-dimethyl-4-(2-methyl-thiazole-4-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):388 (MH+).
Example 248



10

15

[ 5, 6-9g] qui noline derivatives and
pi peri di no[ 3, 2-g] qui nol i none derivatives. 10

w@ypuesane, al so known as (1 PCT/IB2004/000836

b,2b)-6-ch|oro-1,2-dihydro-l_1 -hydroxy-3' H

cycl opropal 1, 2] pregna-1, 4, 6-t11’ene- 3, 20-di one is

di sclosed in U S. Patent 3,234,093. Chl ornadi none,
al so known as

17- (acetyl oxy) - 6- chl or opr egna- 4, 6- di ene- 3, 20- di one,
inits acetate form acts as anti-androgen and is
disclosed in U S. Patent &3, 52N N|Iutan1de al so
known as 5, 5-di et yI 3- [4 nlto-

(trlfluoronethyl)p "ﬂb az O|Idlnedl one and
by the trade nane N| di sclosed in U. S.
Patent 4, 097, 578. F'#Cuta Iso known as

2-methyl -N-[4-nitro- 3- dG'éarorrethyI)phenyI]

propanam de and the trade nape Eul exin(r) is disclosed

in U S. Patent 3,847,988. Bi €&l utam de, al so known as
-cyano-a -trifluoro-3-(4- _ _

fl uér[%ﬁ%éﬂm%vifwfamﬂ1Dﬁ9mﬂ‘§?~ezhy+§t7h@mﬂwb3 rethyera-ai-

ui di de and_the_tq#fdRalhdrEcABoiicaseshlestet di scl osed
in EP-100172. The enantioners of bicl ut am de are

di scudSeMS EPMLEKEMHENG Chesterton, J. Med. Chem
1988, 31, 885-887. FNdro;&gthqﬁ@de a known androgen
receptor antagoni st in nost tissues, has been
suggested to function

o

CH.

3

2-Ethyl-6,7-dimethyl-4-(2-p-tolyl-quinoline-4-carbonyl)-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 508 (MH+).

Example 250

2-Ethyl-6,7-dimethyl-4-(5-methyl-1,3-diphenyl-1H-pyrazole-4-carbonyl)-3,4-dihydro-

2H-quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 523 (MH+).
Example 251



10

as a SARMfor effects on IL-6 production by
ost eobl asts as di scl osed in Hof bauer et al. J. Bone

workowenss4iRes. 1999, 14, 1330-1337. Additional SARIVEB2aan®0836

been disclosed 25 in U S Paq%@t 6, 017, 924; WO
01/16108, WO 01/16133, WO 01/16139, WO 02/00617, WD
02/ 16310, U.S. Patent Application Publication No. US
2002/ 0099096, U.S. Patent Application Publication No.
US 2003/ 0022868, WD 03/011302 and WO 03/011824. Al
of the above refences are hereby i(ncprporated by
reference herein. The startin (\ al s and reagents
for the above descri bed cqquﬁgjg, are 30 also
readi |y avail abl e or can beTeasi |y synthesized by
those skilled in the " ! g conventional nethods
of organic synthesis. P gh?le, many of the
conpounds used herein, e ted to, or are derived
from conmpounds in which t &€1s alarge scientific
i nterest and commerci al need kgpd accordi ngly many
such conpounds are connerC|aIIy avai l able or are
r e @+Btied-6| Aditnethyl-4-{Lpipéridie 19t b@fz@yle-aslkdnryydm-EH&rueﬂxélrnem-
WD 2004/ 085401 PCT/IBZ%O4/OO %
carboxylic acid ethyl ester
LC-MS (ESI+): 450 (MH+).

Example 252

CH,
4-[3-(3,5-Dimethyl-pyrazol-1-ylmethyl)-benzoyl]-2-ethyl-8,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 475 (MH+).
Example 253

’
OYE\/'@
N
Hsti:[N
H,C Nj\
O)\O 8
N

CH,

2-Ethyl-6,7-dimethyl-4-(quinoline-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 418 (MH+).
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ot her comonly avail abl e substances by net hods which
are reported in the Iliterature. Sonme of the conpounds

w@Rooks=0i nvention or internediates in their SHCI/IB2804000836

have asymetric carbon at ons_43 d therefore are

enanti omers or diastereoners. D asteronmeric m xtures
can be separated into their individual diastereoners
on the basis of their physical chem cal differences
by nmet hods known per se, le, by

chr omat ogr aphy and/ or fractlgna crystallization.
Enanti oners can be separated by,—Por exanple, chira
HPLC net hods or converting tpe efaprioneric mxture
into a diastereonmeric m xtur y Yeaction with an
appropriate opticallypagti e cQnmpound 10 (e.qg.,

al cohol ), separating t he tergoners and converting
(e.g., hydrolyzing).the i | diastereoners to
t he correspondi ng pur@éénantio rsf Al so, an
enantioneric mxture of the UHtls or an
intermediate in their syntheSis ich contain an
acidic or basic noiety may be se ted into their

correspondi ng pure enantioners by forning a
g Ir @ggtﬁg@-?fﬂ}a%-fﬁ@érboﬂw 1817 A AR-3GRbihyarEYHE FiUxafe- RBSBoxylic
acid ethyl ester
LC-MS (ESI+): 357 (MH+).
Example 255

4-(5-Bromo-2-chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 480 (MH+).
Example 256
o}

CH,
0
H,C N
AL
o)\o CHy
CH,

4-(4-Acetyl-benzoyl)-2-ethyl-8,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 409 (MH+).



10

15 (e.g., 1l-phenyl-ethyl am ne or tartaric acid) and
separating the diasteroners by fractional

w@eoossd4bi zati on foll owed by neutralization toP@T/EEK04/000836

the salt, thus providing the_g60rresponding pure
enanti omers. Al such isoners, including

di astereoners, enantioners and m xtures thereof are
consi dered as part of this invention for all of the
conmpounds of the present d t4=on, including the
conmpounds of the presentE%g%?%&gﬁtion. Al so, sone of
t he conpounds of this inventi 6h 3 at ropi soners
(e.g., substituted biaryls) and @ consi dered as
part of this invention. MrePs cally, the
conmpounds of this invgg;ion

enantionerically enri D

racemat e of the final conp d or an internmediate in
its synthesis, enployHg cHfomt ography (preferably
hi gh 25 pressure liquid chro ogropphy [HPLC]) on an
asymmetric resin (preferabl yO"Cif ral cel TM AD or QD
(obtai ned from Chiral Technol ogi Es Ext on,
Pennsylvania)) wth a nobile phaggsconsisting of a

e e e S B b T e T T S S
and 20 % and carboxylic acid ethyl ester
LC-MS (ESI+): 419 (MH+).
Example 258

y resol ving the

2-Ethyl-6,7-dimethyl-4-(naphthalene-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 417 (MH+). )
Example 259
Br

0
HBC]@N
H,C N
)\ CH,

o~ 0

S

CH,

4-(3-Bromo-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester

1



between 0 and 5% of an al kyl am ne (preferably 0.1 %
of diethylamne). 30 Concentration of the product
weontasadng fractions affords the desired nat ePCHIB004/000836
Sone of the conpounds of thigggnvention are acidic and
they forma salt with a pharmaceutically acceptable
cation. Sone of the conpounds of this invention are
basic and they forma salt with a pharmaceutically
accept ab Molal uch salts are within the scope
of th?‘gwgvgrﬁlﬁb#ﬁmy?he can be prepared by
conventional WD 2004/ 08543amper6PB2004/ 000836 - 78
met hods such as conbining the acigdic and basic
entities, usually in a stoi ¢hj @fetric ratio, in
ei t her an aqueous, non-aqueous QU _@artially aqueous
medi um as appropriate. The @ at'e recovered
either by filtration, by plecipftation with a non-
solvent followed by ¢l tratinon, by evaporation of the
solvent, or, in the ca @ afjueous 5 sol utions, by
I'yophilization, as apprepFrates The conpounds can be
obtai ned in crystall'i ne form di ssolution in an
appropriate solvent(s) su ai ef hanol , hexanes

CH,

2-Ethyl-6,7-dimethyl-4-(2,3,4-trimethoxy-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 457 (MH+).
Example 261

CH

2-Ethyl-4-(4-ethyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid
ethyl ester
LC-MS (ESI+):395 (MH+).
Example 262
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or water/ethanol mxtures. In addition, when the
conpounds of this invention form hydrates or sol vates

WO bay/osisel al so within the scope of the inventiPCT/IB2004/000836

The conpounds of this inventi,@n, their prodrugs and
the salts of such conpounds and prodrugs are al
adapted to therapeutic use as agents that inhibit

chol esterol ester transfer protein activity in
mammal s, particularly humans. Thus, the conpounds of
this invention elevate plas DL chol esterol, its
associ ated conponents, and functions perfornmed by
themin mammal s, particularly| hy 15 By virtue of
their activity, these age ce plasma | evel s
of triglycerides, WL cho o-B, LDL

chol esterol and thelr:ﬁgiggla ed

onents in
manmal s, particul arl

reover t hese

conpounds are usefulsln equ LDL chol estero

and HDL chol esterol. Hence mes% conmpounds are useful

for the treatnent and correc | on of the various

dysl i pi deni as observed to be aS8ociated with 20 the

car glyg@z s%‘cl%u?tw ql d(iZQ)imgﬂ@nq%ﬁloﬁne o tcg% Rﬁﬁg,ﬁ-ro?n%/d?o-alq-qumoxaline-1-
carboxylic acid ethyl ester

LC-MS (ESI+): 494 (MH+).
Example 263

e F

H3CI;[ N
H,C N]\
CH,
o} 0

CH

O

3
2-Ethyl-6,7-dimethyl-4-(2-trifluoromethyl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester

LC-MS (ESI+): 435 (MH+).
Example 264

2-Ethyl-6,7-dimethyl-4-(4-trifluoromethyl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester



i ncluding coronary artery di sease, coronary heart
di sease, coronary vascul ar disease, periphera

wo 2®e/08301 di sease, hypoal phal i poprot ei nem a, PCT/IB2004/000836
hyper bet al i popr ot ei nem a, hyg@ggriglyceridenia,
hyperchol esterol em a, fam lial- hyperchol esterol em a,
| ow HDL and associ ated conponents, elevated LDL and 25
associ at ed conponents, elevated Lp(a), elevated
smal | e " \i d VLDL and associ ated
conpo%gﬁpg g%ghpgg%?%ﬁg'dial i pem a. Further,
i ntroduction of a functi éxample2ZbB gene i nto an ani mal
| acking CETP (nouse) results jn reduced HDL |evels
(Agellon, L.B., et al: J. Biol. Chem (1991) 266:
10796-10801.) and increased $ eptibility to
at herosclerosis. (Marotti, KRy et 30 al: Nature
(1993) 364: 73-75.). Also, ighipition of CETP activity
with an inhibitory antibodyo gs HDL-chol esterol in
hanster (Evans, G F., ef _al: of Lipid Research

(1994) 35: 1634-1645.) D bi t (Whitlock, ME., et
al: J. din. Invest. (189 N 129-137). Suppression

of increased plasma CETP by (i),;iior enous injection with
anti sense ol i godeoxynucl eot i deskagai nst CETP nRNA
reduced at herosclerosis in CH,

4-[2-(4-Chloro-benzoyl)-benzoyl]-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 506 (MH+).
Example 266

4-(3,4-Diethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 455 (MH+).
Example 267
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WO 2004/ 085401 PCT/1B2004/ 000836 -79 chol esterol -fed
rabbits (Sugano, M, et al: J. of Biol. Chem (1998)

WQ7I®4/080A88- 5036.) I nportantly, human subj ect SPCT/IB2004/000836

deficient in plasma CETP, duggko a genetic nutation
possess markedly el evated plasma HDL-chol estero

| evel s and apolipoprotein A-I, the najor apoprotein
conmponent of HDL. In addition, nost denonstrate

chol esterol and

apol i poprotein B (the major af poprotein conponent
of LDL. (Inazu, A., Br own, O] Her, C.B., et al.
N. Engl. J. Med. %9 - 1234-1238.) G ven the

negati ve correl ation he | evel s of HDL
d lipoproteins, and the

chol esterol and HDL as$
positive correlatiodﬁﬁetmee tr'glycerides, LDL 10
chol esterol, and their assg€igt@t apolipoproteins in
bl ood with the devel opnent of [ cardi ovascul ar,
cerebral vascul ar and peri pherat;vascul ar di seases,
the conpounds of this invention, their prodrugs and

t he éﬂ{@IO&S@L%WIM&@M@a@yaﬂcptwwr@ﬂg@thybﬁ 4-dihydro-2H-

quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 448 (MH+).
Example 268

Bs
0 NS

HC N CHy
rg;jlli[:N:Lj

o4k0 CH,

CH,

2-Ethyl-6,7-dimethyl-4-(3-methyl-thiophene-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 387 (MH+).
Example 269

CH,

4-(2,5-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 427 (MH+).
Example 270



5

10

virtue of their pharmacol ogic action, are useful for
the prevention, arrestnent and/or regression of

wa@doensRel erosis and its associ at ed di sease stRCEE2004/000836

These include 15 cardi ovasculgf,_di sorders (e.qg.,

angi na, ischem a, cardiac ischem a and nyocardia
infarction), conplications due to cardi ovascul ar

di sease therapies (e.g., reperfusion injury and
angi opl astic restenosis), hypertension, elevated

cardi ovascul ar risk associ at ed hypert ensi on,
stroke, atherosclerosis assagi W th organ

transpl antati on, cerebrovascular di sease, cognitive
dysfuncti on (includinﬁ%’i-‘ Aty 20 limted to,

denmenti a secondary to acl rosis, transient
cerebral ischem c attH€&ks,™ n#8urgdegenerati on,

neuronal deficient, and del%xid amsget or procession of
Al zhei ner' s di sease), elevated fevels of oxidative
stress, elevated |evels of C Reagtive Protein,

Met abol i ¢ Syndrone and el evated | evel s of HbALC
Be¢aupifiuafo-bdreoyippettyss aldiméthacd, 4 dinydrel H-qaseeiing-earboxylic
with el evated HDL | evels, . 2@ an, agent which inhibits
CETP activity in humans, 38SPVeSIRE of its HDL

I ncreds3-m$ (E8H): 4oy (MEd)so provi des val uabl e avenues

for therapy in a nunber ci‘:fxa%tpee 71di sease

4-(3,4-Difluoro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+):403 (MH+).
Example 272

Br
CH,

o)
H,C N
HSC:©i Njﬁ
o//]\o CH,
CH,
4-(3-Bromo-4-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 460 (MH+).
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areas as well. Thus, given the ability of the
conpounds of this invention, their prodrugs and the

w@ adoa®sahl such conmpounds and prodrugs to al t erPCT/IB2004/000836

| i poprotein conposition via 3@Qginhibition of

chol esterol ester transfer, they are of use in the
treatnment of vascular conplications associated with
di abetes, |ipoprotein abnornalities associated with

di abetes and sexual dysfyghiRm7associ ated with

di abet es and vascul ar di seasg. Hyperlipidema is
present in nost subjects with diaBétes nellitus
(Howard, B.V. 1987. J. Lipid_ Res- éd. 613). Even in

t he presence of normal |ipgpd ¢l s, "di abetic WO
2004/ 085401 PCT/ 1 B2004/ 000836 ™80 subjects experience
a greater risk of caldi ar di sease (Kannel, WB.
and MGee, D. L. 1979. etes Care 2, 120).

CETP- nedi at ed chol est'éryl™” edter transfer is known to
be abnormal ly increased i ng#opFi nsul i n- dependent
(Bagdade, J.D., Subbaiah, P.. and Ritter, MC 1991.
Eur. J. din. Invest. 21, 161) “4nd non-insulin

2-Ethyl-4-(4-isopropyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic

acid ethyl ester
LC-MS (ESI+): 409 (MH+).
Example 274

o4,

o} S.
CH,
o)
H,C Nj\
02\0 CH,
CH,

2-Ethyl-4-(2-methoxy-4-methylsulfanyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):443 (MH+).
Example 275
F

o
F
H,C Nj\
P S
CH,

4-(3,5-Difluoro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 403 (MH+).



5 dependent di abetes (Bagdade. J.D., Rtter, MC ,
Lane, J. and Subbai ah. 1993. Atherosclerosis 104,
wW®2)04/08340has been suggested that the abnornal PCDIBRAGKI00836
in cholesterol transfer resubhs in changes in
| i poprotein conposition, partlcularly for VLDL and
LDL, that are nore atherogenic (Bagdade J.D., Wagner,
J.D., Rudel, L.L., and Carkson, T.B. 1995. J. Lipid
Res. 36, 759). These chapg kd not 10 necessarily
be observed during routine IPﬁeg screening. Thus the
present invention wll be u§' reduci ng the risk
of vascul ar conplications as a It of the diabetic
condition. The described agBrg$>afe useful in the
treatnment of obesity,ppnd el evated cardiovascul ar risk

associ ated with obesity: pbothhh hunmans (Radeau, T.,
Lau, P., 15 Robb, MH ME Do e M, Ailhaud, G and
McPherson, R, 1995. a%ur nal i pi d Research 36
(12):2552-61) and nonhuman P@s (Quinet, E., Tall,
A., Ramakrishnan, R and Rudel, , 1991. Jour nal of

Clinical Investigation. 87 (5): EE;B- 66) nRNA for CETP
is expressed at high |evels in adi pose tissue. The
ad#ipShloro-4-fluoro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+):419 (MH+).
Example 277

CH,

2-Ethyl-6,7-dimethyl-4-(9-oxo-9H-fluorene-i-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 469 (MH+).
Example 278

l
o)
H,C Nj\
o}\o s
CH,

4-~(Benzofuran-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
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nmessage increases with fat feeding (Martin, L. J.,
Connelly, P. W, Nancoo, D., 20 Wwod, N., Zhang, Z

wa2q04M8g0i re, G, Quinet, E., Tall, A R, NarP&l/[B2¥04/000836

L. and MPherson, R, 1993.oghurnal of Lipid
Research. 34 (3):437-46), and is translated into
functional transfer protein and through secretion
contributes significantly to plasm CETP levels. In
human_afiPeegtesio7higHayl k of chol esterol is provided
by plasma LDL and HDL ( Fon B. S., and Angel, A.,
1989. Biochimca et Bi opﬁ F&%\ 0% Acta 1004

(1):53- 60) The upt ake of HlaL chol esteryl ester is
dependent in large part on TP (Benoi st, F., Lau,
P., McDonnell, M, Doelle, e, R and

McPher son, R., 1997 Jour nal 0l ogi cal Chem stry.
272 (38):23572-7). This abi 1% of CETP to stinulate
HDL chol esteryl uptakeic 0»0 s with the enhanced

bi ndi ng of HDL to adi p obese subj ects

(Ji menez, J. , FongH P., Despres, 30 J.
P., Rotstein, L., and geI 3 ;I,989 I nt er nati onal
Jour nal of Ooesnty 13 (5): suggests a role
for CETP, not only in generatl n he | ow HDL phenot ype
for these subjects, but in the e\/el opnent of obesity

i E@M-ﬂ(i-d&t@é@&éragnﬁheﬂxz%ﬂ)swimethy|-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 425 (MH+).
Example 280

F

Hacji:[N F
H,C Njﬁ
A o
(0] 0]
CH,

2-Ethyl-6,7-dimethyl-4-(2,4,5-trifluoro-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 421 (MH+).
Example 281
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accunul ation. Inhibitors of CETP activity that bl ock
this process therefore serve as useful adjuvants to

waele@uas3sot her apy i n causi ng wei ght reduction. REI/1B2004/000836

2004/ 085401 PCT/ 1 B2004/ 000838p1--81 CETP inhi bitors are
useful in the treatnment of inflammtion due to G am
negati ve sepsis and septic shock. For exanple, the
systemc toxicity of G am negative sepsis is in |large
part due to endotoxin, a |ipopglysaceharide (LPS)

rel eased fromthe outer surff of the bacteria, which
causes an extensive 5 i nfQ@myatory response.

Li popol ysacchari de can form conpl exes with

| i poproteins (U e iR , Johnston, A R, and
Weinstein, D . B., 1981 Gln. Invest. 67, 827- 37).
In vitro studi es hBse dénolistnated that binding of LPS
to HDL substantially reqid:ée GHae production and

rel ease of nediators of infl Emmti on (Uevitch, RJ.,
Johhston, A R, 1978. J. dinmcH nvest. 62, 1313-24).
In vivo studi es show that 10 transgenic mce

eXZFEtﬁﬁISd,g@in’féﬂ%ﬂ-(&pﬂrp&l-bétﬁdyl)%&@\lﬂiyﬁfb-ﬁmqulne)(ﬁins-wdmboxylic
protecte

acid ethyl ester
LC-MS (ESI+): 409 (MH+).
Example 282

2-Ethyl-6,7-dimethyl-4-(2,3,4-trifluoro-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 421 (MH+).
Example 283

F
F——F
F

(@)
HSCJ@ N
H,C N]\'
CH
Ao
CH,

2-Ethyl-4-(2-fluoro-3-trifluoromethyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 453 (MH+).



fromseptic shock (Levine, D.M, Parker, T.S. ,

Donnelly, T.M, Walsh, AM, and Rubin, A L. 1993.
woe@a/osMat | . Acad. Sci. 90, 12040-44). | nport are1/182004/000836

adm ni stration of reconstityjed HOL to humans

chal l enged with endotoxin resulted in a decreased

i nfl ammat ory response (Pajkrt, D., Doran, J.E.,

Koster, F., Lerch, P.G, Arnet, B., 15 van der Poll,

T., ten Cate, J.W, and wap,feyenter, S.J.H 1996. J.

Exp. Med. 184, 1601-08). The CETP inhibitors, by

virtue of the fact that they §#&ise HDL |evels,

attenuat e the devel opnent of flammation and septic

shock. These conpounds woul'd also be useful in the

treat ment of endotoxem a, aut ne di seases and

ot her system c di sease i ndi c?atl , organ or tissue

transpl ant rejection and cance 20 The utility of the

conpounds of the inventh hei r prodrugs and the

salts of such conpounds CS§odrugs as medi cal

h

agents in the treat nment™%f Tt ghove descri bed
di sease/ conditions in mamal e.y. humans, nale or
female) is denonstrated by theg@ctivity of the
conmpounds of this invention in conventional assays
anEthtFg; 7 idimethyl-d-[2g$-aetite bemzopipthe iy, 4-dihyed ro-2Hvquirexaline-1-
assay (wi th appropri c?atrt?oxylic acid ethyl ester

LC-MS (ESI+): 485 (MH+).

Example 285

£ F

4e

O
H,Co_- N
H3CN
oPg O
CH,
2-Ethyl-6,7-dimethyl-4-(4"-trifluoromethyl-biphenyl-2-carbonyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):511 (MH+).
Example 286
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25 nodifications within the skill in the art) may be
used to determ ne the activity of other lipid or

W@ pdoglogsaer i de control ling agents as wel |l as theCT/IB2004/000836

conpounds of this invention._ gp ~conbi nati on protoco
descri bed below is useful for denonstrating the
utility of the conbinations of the |ipid and
triglyceride agents (e.g., the conpounds of this

i nvention) described herein. Such assays al so provide
a neans whereby the 30 activitils 8f t he conpounds of
this invention, their prodrug t salts of such
conpounds and prodrugs (orpth her agents descri bed

herein) can be conpared to Yeach other and with the

activities of otherHghows conpounds. The results of

these conparisons are @ ul [for determ ning dosage
levels in mammal s, ynetuding mans, for the

treatnent of such diSeases. WD 2004/ 085401
PCT/ | B2004/ 000836 -82 The&®® oDl oWi ng protocol s can of
course be varied by those ski Iqu_g in the art. The
hyper al phachol esterol em c acti vy y of the conpounds

c aZ'jEtPnE/‘l-éf:-i&t-ffﬁropoi-E—?rﬁjethoxy—benzoyl)—6,7-dime’thyl-3,4-dihyd ro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):415 (MH+).
Example 287

O\T/CHS
O§/©/ CH3
HSC@[N
H,C N:Lj
A o
O 0

CH,

2-Ethyl-4-(4-isopropoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 425 (MH+).
Example 288

(@]
~ CH3
O
Hacj@ N
H,C Nj\
CH
g Oy

N

CH,

2-Ethyl-6,7-dimethyl-4-(4-propoxy-benzoyl)-3,4-dihydro-2H-
) quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 425 (MH+).



by assessing the effect of these conpounds on the
action of cholesteryl ester transfer protein by
wore@g08i4ng the relative transfer ratio of radi BCHBEHEH00836
i pids between 5 |ipoprotei n_ngf_acti ons, essentially as
previ ously described by Morton'in J. Biol. Chem
256, 11992,' 1981 and by Dias in Cin. Chem 34, 2322,
1988. CETP IN VI TRO ASSAY The following is a brief
description of assays of ryl ester transfer in
97% (whol e) or diluted h?ﬁgﬁbgfjaggrm (invitro) and
animal plasma (ex vivo): CETP 10 activity in the
presence or absence of drug is assayed by determ ning
the transfer of 3H 1 abel ed _cha eryl oleate (CO
from exogenous tracer HDL of A0 the nonHDL or HDL
| i poprotein fraction g h ny.pl asma, respectively, or
from 3H |abeled LDL to HDO fraction in aninal
pl asma. Label ed human, Lipoptgt-ei substrates are
prepared simlarly to‘the net} odcgescri bed by Mrton
in which the 15 endogenous GET® activity in plasm is
enpl oyed to transfer 3H CO frorh\ phosphol i pi d
| i posonmes to all the |ipoprotei n®fr actions in pl asma.

3H, | aRe] e 4 o5 AN zoyl)-2-ethyl-6, 7-dimethyl-3 4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):419 (MH+).
Example 290

4-(2,4-Bis-trifluoromethyl-benzoyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 503 (MH+).
Example 291

4-(2,6-Dimethoxy-pyridine-3-carbonyl)-2-ethyl
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10

HDL are subsequently isol ated by sequenti al
ultracentrifugation at the density cuts of

wa2®198540063 and 1.10-1.21 g/m, respectively. PEDIB206w000836

97% or whol e plasma activityoggsay, 3H1labeled HDL is
added to 20 plasma at 10-25 nrml es COmM and the
sanpl es incubated at 370 C for 2.5-3 hrs. Non-HDL
| i poproteins are then precipitated by the addition of

an equgl f %

8000 (i 2 d‘r‘ﬁlefﬁ%[ﬁ%@ o a'Q’ m Q@'Qé"?gﬁ? ?%%ugegy;%@eet%ﬁg%

m nut §P@ﬁdE§h@ AQ&KMH¢)|V|ty contained in the

HDL- cont ai ni ng supernataF |§@g§nlned by Iiquid
scintillation counting. Introducing varying quantities
of the 25 conmpounds of thisBrwyention as a solution in
di met hyl sul foxi de i nto humgn p , before addition
of the radi ol abel ed chol est’eyyI™~0l eat e, and conpari ng
t he anounts of radlpbab- t ansferéﬁd conpared to

I ncubati ons cont ai ni ngh| itor conpounds al | ows
the chol esteryl estef Jtrape inhibitory activities
to be determ ned. Weh a sensitive assay i's
desirable, an in vitro assaﬁEUSi 9 diluted 30 human
plasma is utilized. For this ab§ay, 3H- | abeled LDL is
added to plasma at 50

4-(2-Bromo-5-methoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 476 (MH+).
Example 293

F
be
H.C N
AL
oél\o 3
L\C:H3

2-Ethyl-4-(2-fluoro-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 385 (MH+).
Example 294
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nmoles CO'mM and the sanples incubated at 37 C for 7
hrs. Non-HDL |ipoproteins are then precipitated by

w0 bw4agidnt i on of potassi um phosphate to 100 nm\PET/IE2004/000836

concentration foll owed by mapganese chloride to 20 nM
final concentration. After vortexing, the sanples are
centrifuged 750 g x 20 m nutes and the radi oactivity
WO 2004/ 085401 PCT/ |1 B2004/ 000836 -83 contained in the
HDL- cont ai ni ng super nat ant ygeterm ned by |iquid
scintillation counting. Infreogxing4varying
guantities of the conpound s i'’nvention as a
solution in dinethylsulfoxidg into diluted hunman

pl asma, before addit Hg
chol esteryl ol eate, and parli ng the anounts of
radi ol abel transferreg )
contai ning no inhibitor conpeuncs allows the

chol esteryl ester transfef ifhibitory activities to
be determ ned. This assay has n adapted to run in
mcrotiter plate format with liquid scintillation

b (E-Dimgethyl dampi3kcanteohy iiatioyl-8, 7-didrethg 53, pdittyera-2ta-dieinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 385 (MH+).
Example 295

F

F
F

F

0
HSC[ N
H,C N j\
A, o
(@] (0]
CH,

2-Ethyl-4-(4-fluoro-3-trifluoromethyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
guinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 453 (MH+).
Example 296

<

oJ
peel

o)\o Hs
kCH

4-~(2-Benzoyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic

3

acid ethyl ester
LC-MS (ESI+): 471 (MH+).
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CETP I N VI VO ASSAY 10 Activity of these compounds in
vivo can be determ ned by the anount of agent

WO egpaiosaol t o be admi ni stered, relative to contP@I/[B20@/000836

i nhibit chol esteryl ester t[zwgfer activity by 50% at
various time points ex vivo or to el evate HDL

chol esterol by a given percentage in a

CETP-cont ai ni ng ani mal species. Transgenic m ce
expressi ng both hunman CE"Eg(aﬁ)& Jyyman apol i poprotein Al
(Charles River, Boston, 1 may be used to assess
compounds in vivo. The conpounds o be exani ned are
adm ni stered by oral gavage i [
contai ning 20% (v:v) olivg oi
taurochol ate (0.5% . Bl ooOyt's

retroorbitally befonrg siNvag, if a predose bl ood
sanple is desirable. A ri gus times after dosing,
ranging from4h ton2 nimal s are sacrificed,

bl ood obtai ned by heart puggt wg, and 20 lipid

par anet ers measured, incl®?difg fotal chol esterol, HDL
and LDL chol esterol, and tri cerides. CETP activity
is determned by a nmethod simlar to that descri bed

above excaph-Behabyl-BehAYNashRBY-difletRl-S40Mydrl-ping LDL

is used as the donor source
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 471 (MH+).

Example 298

4-(Biphenyl-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 443 (MH+).
Example 299

HSCIIN

HC Nj\
A o
[0} (0]

CH,

J

4-(Biphenyl-4-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid ethyl ester
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15

as opposed to HDL. The val ues obtained for |ipids and
transfer activity are conpared to those obtained

W@erioas4o1 dosi ng and/or to those from nice recRUWiB2Q04/000836

vehi cl e al one. 25 PLASMA LI? PS ASSAY The activity of
t hese conpounds may al so be denonstrated by
determning the anount of agent required to alter
plasma |ipid levels, for exanple HDL 30 chol esterol

| evel I | evel s, VLDL chol esterol

| evel g o'\k@_gl al y%gatrwggb} in the plasma of certain
mammal s, for exanpl e mar fs8wple 30Aat possess CETP
activity and a plasma |ipoproteid profile simlar to
that of humans (Crook et al. Arterloscl erosis 10,
625, 1990). Adult marnosets are i gned to treatnent
groups so that each group hag &gt mlar nean SD for
total, HDL, and/or LDLHQI asrraNV\D 2004/ 085401

PCT/ | B2004/ 000836 - 84' T S\%I concentrati ons.

After group assignnent are dosed daily with
A c
0”0

CH,

.C

4-(3-Chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+):401 (MH+).
Example 301
N

Z
O§/©/
HaCji\;[N
H,C Nj\
o)\o 8
kCH3

4-(4-Cyano-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+):392 (MH+).
Example 302

H,C N]\
A
0o

CH,

4-(2,3-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
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woreoansads recei ve only the dosing vehicle.

conpound as a dietary adm x or by intragastric
i ntubation for fromone to eight days. Control

total, LDL VLDL and HDL cholggterol values can be
determ ned at any point during the study by obtaining
5 bl ood froman antecubital vein and separating plasna
| i poproteins into their individual subclasses by
densi t . icent j\fugation, and by neasuring
cholegFgggﬁﬁ%% ég%fqgﬁpbn as previously described
(Crook et al. Arterioscl &axpe 308, 625, 1990). IN

VI VO ATHEROSCLERCSI S ASSAY 10 Anti-atherosclerotic
effects of the conpounds carg be deternined by the
anmount of conpound required t duée the lipid
deposition in rabbit aorta® New Zeal and Wi te
rabbits are fed a diefc coqtdi ning 0.2% chol esterol and
10% coconut oil for 4 pal - fed once per day).
Rabbits are bled fromd arghnal  ear vein and tota
pl asma chol esterol val ues agde @efermined fromthese
sanpl es. 15 The rabbits ar® t%;n assigned to treatnment
groups so that each group has ~ansi m | ar

4-(2,4-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):427 (MH+).
Example 304

HCx g

CH,
(o}
H3Cj©iN
H,C Nj\
A o
(o} o}

CH,

4-(3,4-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaling-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 427 (MH+).
Example 305

o~

0
1 ?
H3Cj©iN CH,
H,C Nj\
CH
oPg O

S

CH,

4-(3,5-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester

Pl BSTrEB2004/000836
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mean SD for total plasma chol esterol concentration,
HDL chol esterol concentration, triglyceride

w@omveesidnat i on and/ or chol esteryl ester transfBCT/IB2004/000836

protein activity. After grouppassignment, rabbits are
dosed daily with conpound given as a dietary adm x or
on a small piece of gelatin based confection. Contro
rabbits receive only the 20 dosing vehicle, be it the
f ood e aj 4 fection. The
chole$$Q?§I¢%%Lb%%?m§?ﬂ' diet is continued along wth
t he conpound adni ni st r at iExamplerd@ghout t he st udy.

Pl asma chol esterol values and chgl esteryl ester
transfer protein activity can bg¢ ' dgtermned at any
poi nt during the study by obt hg ‘bl ood fromthe
mar gi nal ear vein. After 3% ths, the rabbits are
sacrificed and the aoifcae ara_renoved from 25 the
thoracic arch to the brof the iliac arteries. The
aortae are cl eaned of pcadv€ntyit™y a, opened

| ongi tudinally and then anaL}ze wunst ai ned or stained
with Sudan 1V as described’bj)kblnan et. al. (Lab.

I nvest. 1958, 7, 42-47). The peceent of the | esioned

surface area is quantitated by densitonetry using an
Opt i4@st-Pimeejieyl-banzav) 2-ethylSykdimethyl-dd gtihyeragd spinogaline-1-

Systems). Reduced |i gh@oQfPashktledts:
LC-MS (ESI+):395 (MH-+).

Example 307
CH

3
o}
p\CHa
H,C N
H,C N]\
oo O

CH,

4-(3,5-Dimethyl-benzoyl)-2-sthyl-6,7-dimethyl-3,4-dihydro-2H-guinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 395 (MH+).
Example 308
F

CH,
o
HC N
IBSON
o)\o CHy
CH,

2-Ethyl-4-(3-fluoro-4-methyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 399 (MH+).



30 indicated by a reduction in the percent of |esioned
surface area in the conpound- receiving group in
weovpasiseon with the control rabbits. ANTI OBESPAIVIB2004/000836

PROTOCOL The ability of CETPoyphibitors to cause

wei ght | oss can be assessed in obese human subjects

with body nmass index (BM) >_ 30 kg/nR. Doses of

i nhi bitor are WD 2004/ 085401 PCT/ |1 B2004/ 000836 -85

adm ni stered sufficient EaheeWoy in an increase of >_
25% in HDL chol esterol levels. BM and body fat

di stribution, defined as waist ( to hip (H ratio
(WHR), are nonitored duringpthesgourse of the 3-6
nonth studies, and the resultsyfor treatnent groups

conpared to those rec#icy cebo. 5 IN VIVO SEPSI S
ASSAY I n vivo studies sh at ftransgenic mce
expressi ng human apo- Al ted HDL | evel s are

protected from septic $hock. usCtHhe ability of CETP
o~ o " °®

CH,

2-Ethyl-4-(furan-2-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 357 (MH+).
Example 310
F

O

o}
\I

H,C Nj\
o}\o CH,
CH,

2-Ethyl-4-(3-fluoro-benzoyl)-6, 7-dimethyl-3,4-dihydro-2H-quinoxaline- 1-carboxylic
acid ethyl ester
LC-MS (ESI+): 385 (MH+).
Example 311

HCw,

CH,
0
H,C N
AL
g O
CH,

2-Ethyl-4-(3-methoxy-4-methyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 411 (MH+).
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inhibitors to protect fromseptic shock can be
denonstrated in transgenic mce 10 expressing both

wheovansapo- Al and hunman CETP transgenes (Levi nECT/DB2004/000836

Parker, T.S., Donnelly, T. Mjp. lsh, A M and

Rubin, A L., 1993. Proc. Natl. Acad. Sci. 90,
12040-44). LPS derived fromE. coli is adm nistered at
30mg/ kg by i.p. injection to aninmals which have been
adm ni stered a CETP i nhi @Xg,q;,gfagman appropriate dose
to result in elevation of HDL. The nunber of
surviving mce is deternmined at tides up to 15 48h
after LPS injection and conpare o those mce

adm ni stered vehicle (mnus © i nhi bitor) only.

Adm ni stration of the lggn’poun s of this invention can
be via any nmethod whi¢C rvers a conpound of this

i nvention systemcally \iﬂ:al ly. These nethods

i nclude oral routes, p%?enter Al , lintraduodenal routes,
etc. Generally, the 20 con‘pm}%‘obcgf this invention are
adm ni stered orally, but parent hr al adm nistration
(e.g., intravenous, intranuscul afts subcut aneous or

[ . N f Ok € e, where .
PR RATB e ishé Seroch O pEF RS 2GS ine-
where the carboxylic acid ethyl ester

LC-MS (ESI+): 387 (MH+).
Example 313

2-Ethyl-6,7-dimethyl-4-(naphthalene-1-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):417 (MH+).
Example 314
CH,

N7~
oM

H,C Nj\ |
O)\OkCH3

CH,

2-Ethyl-6,7-dimethyl-4-(6-methyl-pyridine-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):382 (MH+).
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W@ edoftiogisent

patient is unable to ingest the drug. In general an
anount of a conpound of this invention is used that is

desired (e.g., HDL el evationpqzln general an effective
dosage for the conpounds of this invention is about
0.001 to 100 ny/ kg/ day of the conpound, a prodrug
thereof, or a pharmaceutically acceptable salt of
sai d conmpound or of sai depspglesgs An especially
preferred dosage is about 0.01 to 10 ng/ kg/day of the
compound, a prodrug thereof $Hor a 30 pharmaceutically
acceptabl e salt of said confey f\Cgf said prodrug. A
dosage of the conbination pha eutical agents to be
used in conjuction wth thg P inhibitors is used
that is effective fohCthelnNd ®tion being treated. WO
2004/ 085401 PCT/IBZOO436 - %’ For exanpl e,
typically an effectine” dgsagé fior HVG CoA reduct ase
inhibitors is in the ran B, 01 to 100 ny/ kg/ day.
In general an effect dosage fgy a PPAR

CH

3

2-Ethyl-6,7-dimethyl-4-(2,4,6-trimethoxy-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 457 (MH+).
Example 316

CH,
4-[3~(2-Chloro-phenyl)-5-methyl-isoxazole-4-carbonyl]-2-ethyl-6,7-dimethyl-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 482 (MH+).
Example 317
cl

O
H3C:®[N Br
H,C Nj\

T,

CH,

4-(2-Bromo-5-chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 480 (MH+).

25 to achieve the therapeutic effBCI/IB2004/000836



10

nodul ator is in the range of 0.01 to 100 ng/ kg/ day.
The conpounds of the present invention are generally
wa@esunssdered in the 5 formof a pharnaceuti cBCT/IB2004/000836
conposition conprising at Iegﬁh_one of the conmpounds
of this invention together with a pharmaceutically
acceptabl e vehicle, diluent or carrier as described
bel ow. Thus, the compounds of this invention can be
adm ni stered individual@&agﬁbgﬂgether in any
conventional oral, parenteral, rectal or transdermal
dosage form 10 For oral adm niBtration a
phar maceuti cal conposition can take. the form of
sol uti ons, suspensions, tabl ef pilq , capsul es,
powders, and the like. Tabfets~~tontaining various
exci pi ents such as spgi um ciyfrate, cal cium carbonate
and cal ci um phosphafeiiia enpl oyed al ong with vari ous
di si ntegrants such St@Frt d preferably potato or
tapi oca starch and cértain qonplex silicates, together
with 15 binding agents su ) I yvi nyl pyrrolidone,
sucrose, gelatin and acaci a. LAdditionaIIy,
| ubricating agents such as magrési um stearate, sodi um

| Q-Ltg-)gro|‘§1loj-|4tr%étﬁoxy-benzoyl)-2-ethy|-6,7-dimethyl-3,4-dihydro-2H—quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):476 (MH+).
Example 319

O
HC :‘:l N
H,C N jﬁ
A o,
o] o]

S

CH,

4-(4-Benzyloxy-benzoyl)-2-ethyl-8, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):473 (MH+).
Example 320
N

(@) N
H,C N
O)\O CH,
g

CH,

2-Ethyl-6,7-dimethyl-4-(thiophene-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
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15

and talc are often very useful for tabletting
pur poses. Solid conpositions of a simlar type are

w@bkm@ae/ogsapl oyed as fillers in soft and hard-fi | PEHIB2004/000836

gelatin capsules; preferred op@mterials in this
connection also include |actose or ml|k sugar as well
as high 20 nol ecul ar wei ght pol yet hyl ene glycols. A
preferred fornmulation is a solution or suspension in
an oi | c.Mi®NESKRARS guHA).veget abl e oil, such as olive
oil; triglycerides suc as those marketed under the
nane, M glyol TM or nDnoEWﬁFmﬂﬁéiycerides such as
those marketed under the nangc Capnul TM for exanpl e,
in a soft gelatin capsule. Anti dants may be added
to prevent |ong-term degradatd on appropriate. \Wen

; gppounds of this invention
can be conbined with vari get eni ng agents,

flavoring agents, col gd ngvagehtsy emul sifying agents
and/ or suspendi ng agents, as | tH,as such diluents as
wat er, et hanol, propyl ene gl%cop, gl ycerin and vari ous
i ke conbinations thereof. 30 maceuti ca

conposi tions conprising a solid andrphous di spersion

Ofy_hyI-6,7-dimethyl-4-(2-methyl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic

oral adm nistration,

acid ethyl ester
LC-MS (ESI+): 381 (MH+).
Example 322
CH,

0
H,C N:Lj
CH,

ol
L\CH3

2-Ethyl-6,7-dimethyl-4-(3-methyl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic

0)

acid ethyl ester
LC-MS (ESI+): 381 (MH+).
Example 323

CH,
o AT
H,C Nj\

S

CH,

2-Ethyl-6,7-dimethyl-4-(4-methyl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic

acid ethyl ester
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chol esteryl ester transfer protein (CETP) inhibitor
and a concentration-enhancing polyner are descri bed

wo pooksannat i onal Publication No. WO 02/ 11710, PahiR2004/@0836

her eby i ncorporated by refergﬂgg her ei n.

Self-emul sifying formul ati ons of chol esteryl ester
transfer protein (CETP) inhibitors are described in

I nternational Publication No. WO 2004/085401

PCT/ | B20(}4/ 3 -87 WD 03/000295, which is hereby
incorggag§e§g%§'?gyg'ence herei n. Methods for
depositing small drug cryxa@ple 324 exci pients are set
forth in the literature, such.as in J. Pharm

Phar macol . 1987, 39:769-773, Wi ch i s hereby
incorporated by reference heregn.ogy For purposes of
parenteral adm nistration, sol ons ‘i n sesane or
peanut oil or in agueous pP®ROpPY e gl ycol can be

enpl oyed, as wel |l asHster ] & aqueams solutions of the
cor respondi ng vvater-sos Its. Such aqueous
solutions may be sSubtabiy b ered, if necessary, and
the liquid diluent first rgjdgnﬁg isotonic with

CH

2-Ethyl-6,7-dimethyl-4-(3,4,5-trimethoxy-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 457 (MH+).

Example 325
N
o) =

2-Ethyl-4-(isoquinoline-1-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 418 (MH+).
Example 326

HSC: ;
O
HSC:©:N CH,
H,C Nj\
oo s

S

CH

3
4-(2,6-Dimethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester



10

sufficient saline or glucose. These aqueous sol utions
are especially suitable for 10 intravenous,

WO paop/as4scul ar, subcut aneous and i ntraperit oneBCT/IB2004/000836

injection purposes. In this_gennection, the sterile
aqueous nedi a enployed are all readily obtainable by
standard techni ques well -known to those skilled in the
art. For purposes of transdermal (e.g.,topical)

adm ni t . di terile, aqueous or partially
aqueo&gigglﬁ??gkggéﬂgﬁgfly in about 0.1 %to 5%
concentration), 15 otherw Exanaple3Rar to the above
parenteral solutions, are pregargd. Methods of
preparing various pharmaceuti calf~conpositions with a
certain anount of active ingregdient are known, or
w Il be apparent in |ight disclosure, to
those skilled in this art. Fgr ¥xanpl es of nethods of

preparing pharmaceut i @ otposi t Fons, see
Rem ngton' s Phar maceutci ences, Mack Publi shing
20 Conpany, Easter, P&¢, 15t ition (1975).

Phar maceuti cal conpositiongzagcotding to the invention
may contain 0.1% 95% of the gonpound(s) of this
invention, preferably 1% 708" I n any event, the
4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 503 (MH+).
Example 328

4-Benzoyl-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethy!
ester
LC-MS (ESI+): 367 (MH+).

Example 329
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conposition or formulation to be admnistered w ||
contain a quantity of a conpound(s) according to the
WO pooggidon i n an anount effective to treat theP@BIB2004/000836
di sease/condition of the subjggt being treated, e.g.,
atherosclerosis. Since the present invention has an
aspect that relates to the treatnent of the
di sease/ condi ti ons described herein with a conbi nati on
of active ingredients which nmay be adm nistered
separately, the invention alsg r eg, t o comnbi ni ng
separate pharnmaceutical co iYohs in kit form The
kit conprises two separat & far maceut i cal
conposi tions: a conpqund_ of \t he \present invention, a

prodrug thereof or & % 0 @ conmpound or prodrug
and a second corrpoupl% as Aes sed
n

above. The kit
conpri ses neans for Tontainijng the separate
conpositions such as a c briék, a divided bottle or
a divided foil packet. Typi caluy the kit conprises
directions for the adm ni strati@y of the separate
conponents. The kit formis WO 2004/ 085401
PCH P taBotesds H-indge-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+). 517 (MH+).
Example 330

o~

2-Ethyl-4-(4'-fluoro-biphenyl-4-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):461 (MH+).
Example 331

OO

o]
HGC:C[N
HC N

A

) (o]

CH,

2-Ethyl-4-(3'-fluoro-biphenyl-4-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 461 (MH+).
Example 332



10

particul arly advant ageous when the separate conponents
are preferably admnistered in different dosage forns

W@ eoog/oss40r al and parenteral ), are adm ni st er edPCHIB2004/000836

different dosage intervals, opgwhen titration of the
i ndi vi dual conponents of the conblnatlon Is desired
by the prescribing physician. 5 An exanple of such a
kit is a so-called blister pack. Blister packs are
well known in the packaging industry and are being
wi dely used for the packagi ng f phar maceuti cal unit
dosage forns (tablets, capsule and the |ike).

Bl i ster packs generally consi of a sheet of
relatively stiff material cqvered with a foil of a
preferably transparent plastilc material. During the
packagi ng process recess 10 formed in the
plastic foil. The rece$§3E:E;§£Bthe si ze and shape of
the tablets or capsules to @cked. Next, the

tabl ets or capsules are pla edhﬁn the recesses and
the sheet of relatively stiff terial is seal ed

P e R herd) b f i AR riers P swinoxaline-t-

recesses were fornedcaBéxyic ati@ethyt estéthe tabl ets or

capsuILgsmg &SZ?}?G?d(I\)II-EL)t he recesses between the

pl asti

Example 333

2-Ethyl-4-(3'-fluoro-biphenyl-3-carbonyl)-8,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):461 (MH+).
Example 334

F

H,C N
SO
O%\O Hy
2-Ethyl-4-(4'-fluoro-biphenyl-3-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 461 (MH+).
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15 the sheet. Preferably the strength of the sheet is
such that the tablets or capsules can be renoved from

w0 ba4logisst er pack by manual | y appl yi ng pressurBCDIB2064000836

recesses whereby an openi ng kioforned in the sheet at
the place of the recess. The "Tabl et or capsule can

then be renoved via said opening. It may be desirable
to provide a nenory aid on the kit, e.g., in the form

of 20 nunbers next to t |.efs or capsul es whereby
t he nunmbers correspond mﬁ?ﬁhﬁﬁgﬁ%days of the regi nen

which the tablets or capsul es so.sRecified should be
i ngested. Another exanple o }?ﬁ,a menory aid is a

cal endar printed on the card, . gN as follows "First

Week, Monday, TuesdayHgc. .8{Cc.N.. Second Wek, Monday,

Tuesday,..." etc. O:herti ns of nmenory aids

will be readily appar LGP j dose" can be 25 a
e

single tablet or capsulPé or sey ral pills or capsules

to be taken on a given day. CHa daily dose of

conpounds of the present inventi%can consi st of one
tabl et or <capsule while a daily se of the second
conmpound can consi st of several tablets or capsules
aReEthyl o -dinetwl-4-(N 2, Stthiegiazolai Hcaabanyl)€8,4-dihydrot2H-buisoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+):375 (MH+).
Example 336
CH

3

e

OA\N
<8
H,C” Y
2-Ethyl-6,7-dimethyl-4-(2-pyrazol-1-yl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester

LC-MS (ESI+): 433 (MH-+).
Example 337

=

N =
N

H,C N
HC Nj\
A o

0”0
CH,

2-Ethyl-6,7-dimethyl-4-(4-pyrazol-1-yl-benzoyl)-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
LC-MS (ESI+): 433 (MH+).
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I n anot her specific enbodi nent of the invention, a
di spenser designed to 30 di spense the daily doses one

W@L200a/08340e i n the order of their intended use PEI/IB2004/000836

provi ded. Preferably, the digpenser is equipped with
a menory-aid, so as to furthéf facilitate conpliance
wWith the regi men. An exanple of such a nenory-aid is a
mechani cal counter which indicates the nunber of
daily doses that has beer % ?% epged. Anot her exanpl e
of such a nenory-aid is a battery-powered mcro-chip
menory WO 2004/ 085401 PCT/ |1 B2004/Q00836 -89 coupl ed
with a liquid crystal readout, udi bl e rem nder
signal which, for exanple, reads out the date that
the last daily dose has been tgkan and/or rem nds one
when the next dose is to beXtaken. The conpounds of
this invention either éP n conbination with

[
each 5 other or other co }ﬁgenerally will be
adni ni stered in a convéfii ent | ation. The
follow ng fornul ati on exanplegs Oon’l y are illustrative

and are not intended to limt kCHa

2-Ethyl-6,7-dimethyl-4-(3-phenyl-isoxazole-5-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 434 (MH+).

Example 339
[N\
O 0 3
CH,

2-Ethyl-4-[5-(4-methoxy-phenyl)-furan-2-carbonyl]-6, 7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+); 463 (MH+).
Example 340

CH,

Y

(0]
\
HaC: : :N CH;
H,C Nj\'
OA\O CH,
CH,

2-Ethyl-6,7-dimethyl-4-(2-methyl-5-propyl-2H-pyrazole-3-carbonyl)- 3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester



the scope of, the present invention. In the

formul ati ons which follow, "active ingredient" neans a
w@ooopossadl of this invention. 10 Forrmul ati on 1PCTEB2804/000836

Capsul es Hard gel atin capsul € Lare prepared using the

foll ow ng: Ingredient Quantity~(ng/capsule) Active

i ngredi ent 0.25-100 Starch, NF 0-650 Starch flowable

powder 0-50 Silicone fluid 350 centistokes 0-15 A

t abl et, £ . Of) epared using the ingredients

bel owLé @%%‘?‘%i‘i%r?@ﬂp);’abl ets Ingredient Quantity

(nmg/tablet) Active ingrdikaepte $125-100

2-Ethyl-4-(5-ethyl-2-methyl-2H-pyrazole-3-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-
5 quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):399 (MH+).
Example 342

N-N g
[ 7

o)
HBC:©:N
H,C N
o//l\o CHy
CH,4
2-Ethyl-6,7-dimethyl-4-(pyrazolo[1,5-a]quinoline-2-carbonyl)-3,4-dinydro-2H-
10 quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 457 (MH+).
Example 343



Cel lul ose, mcrocrystalline 200-650 Silicon dioxide,

fumed 10-650 Stearate acid 5-15 The conponents are
whbk@adesdonnd conpressed to formtablets. 15  PCT/IB2004/000836

Al ternatively, tablets each g@ataining 0.25-100 ng of

active ingredients are mnade up as follows: WO

2004/ 085401 PCT/1B2004/ 000836 -90- Fornul ation 3:

Tablets Ingredient Quantity (ng/tablet) Active

i ngredi ent 0.25-100 Starch 45 Cellul ose,

m crocrystalline 35 Polyvinylp ' done (as 10%
solution in water) 4

2-Ethyl-6,7-dimethyl-4-(3-phenyl-1 H-indole-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):482 (MH+).

Example 344

O—CH,

TN

0o =~
H,C N
o%\o Hs
kCH

2—Ethyl-4-[5-(4-methoxy—phenyl)-thiophene-2-carbonyl]-6,7-dimethyl—3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):472 (MH+).

10 Example 345

4-(5-Bromo-2-methoxy—pyridine—3—carbony|)—2—ethyl-6,7—dimethyl—3,4—dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 477 (MH+).

15 Example 346



Sodi um car boxynet hyl cellul ose 4.5 Magnesium stearate
0.5 Talc 1 The active ingredients, starch, and
w@edohissase are passed through a No. 45 nesh WPCE/IBR0eN®0836
and m xed thoroughly. The sabyjion of
pol yvi nyl pyrrolidone is nixeg with the resultant
powders which are then passed through a No. 14 nesh
U.S. sieve. 5 The granul es so produced are dried at 50
- 60C and passed through a No. 18g nesh U S. sieve.
The sodi um car boxynet hyl starch,? magnesi um st earat e,
and talc, previously passed t gh a No. 60 U. S
sieve, are then added to the l es which, after
m xing, are conpressed, gn a tablet machine to yield

tabl ets. Suspensi ons edc tai ning 0.25-100 ng of
active ingredient per 10 are nade as
S

follows: Formul ation 4:° Suspehsi@ns | ngredi ent
Quantity (ng/5 m) © ‘i

CH,
2-Ethyl-4-(3-methoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 397 (MH+).
5 Example 347

F
AT
HSCj@N
H,C N:Lj
OA\ o CH,

CH,

2-Ethyl-4-(4-fluoro-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
| acid ethyl ester
LC-MS (ESI+): 385 (MH+).
10 Example 348
H,C

o}
H,C N]\
OJ\OKCHS
2-Ethyl-6,7-dimethyl-4-(5-methyl-3-phenyl-isoxazole-4-carbonyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester

LC-MS (ESI+): 448 (MH+).
15 Example 349

CH,



Active ingredient 0.25-100 nmg Sodi um car boxynet hyl

cellulose 50 ng Syrup 1.25 ng Benzoic acid solution
w®@20d/088401 Fl avor g.v. Color g.v. Purified WapE&r/182004000836

mL The active ingredient is pz?ﬁged through a No. 45

mesh U S. sieve and m xed w t he sodi um

car boxynet hyl cellul ose and syrup to form snooth

paste. The benzoic acid solution, flavor, and col or

are diluted with some of the water and added, 15 with

stirring. Sufficient water is tdded to produce
the required volune. An aerosQ ution i s prepared
containing the foll ow n i ngr e| ents WO 2004/ 085401

PCT/ | B2004/ 000836 - 91% :@: j\

CH

3
4-(2-Chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 401 (MH+).
5 Example 350

cl
ST
H,C N
Hsc:CENj\
041\0 CH,
CH,

4-(4-Chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESIH+):401 (MH+).
10 Example 351

F

)
o
o]
HC N
AL
oPg CHs
CH,

2-Ethyl-4-[2-(4-fluoro-benzoyl)-benzoyl}-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 489 (MH+).
15 Example 352
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Formul ati on 5: Aerosol Ingredient Quantity (% by
wei ght) Active ingredient 0.25 Ethanol 25.75
woemposisant 22 (Chl orodi fl uoronmet hane) 70. 00 TPET/ER2D0MBOS36
ingredient is mxed with ethgsgl and the m xture added
to a portion of the propellant 22, cooled to 30C, and
transferred to a filling device. The required anount
is then fed to a stainless steel container and dil uted
with the 5 remaining propellagt. The valve units are
then fitted to the container. ositories are
prepared as follows: Fornul aPiof Suppositories
Ingredient Quantity (q:gésuppos tory) Active
i ngredi ent 250 Sat ur at j: d gl ycerides 2,000

CH

3
4-(2-Bromo-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester

LC-MS ' (ESI+): 446 (MH+).
Example 353
Cl Cl

0O
H3C:‘: N
H,C Nj\
A o,
0 0]

CH

3
4-(2,4-Dichloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester

LC-MS (ESI+): 436 (MH+).
Example 354

Cl
Cl

H,C NJ\
C
o)\o Hy

CH,

4-(3,4-Dichloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 436 (MH+).



The active ingredient is passed through a No. 60 nesh

U.S. sieve and suspended in the saturated fatty acid
w@bkopaesiddes previously nelted using the m ni maPCT/IE2004/000836

necessary heat. The m xture ig7then poured into a

suppository nold of nomnal 2 g capacity and all owed

to cool. An intravenous fornulation is prepared as

follows: Formulation 7: Intravenous Sol ution

Ingredient Quantity Actipgrioigsdi ent di ssolved in

ethanol 1 %20 ng IntralipidIM enulsion 1,000 nL The

sol ution of the above ingredi erts%%s-Ghatravenously
adm nistered to a 15 pat'bent a rate of about 1 nL
per mnute. Soft gelatin capsufes are prepared using

the follow ng: FornpglatdyNg: Soft Gelatin Capsul e
with Gl Fornulation Idi nt Quantity (ng/capsule)

H,C N

CH
o~ o T3

S

CH,

4-(4-Ethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
5 LC-MS (ESI+): 411 (MH+).
Example 356

S<
CH,
0]
HSC:©:N
H.C N]\
CH
O;\ s} 3

N

CH

3
2-Ethyl-6,7-dimethyl-4-(4-methylsulfanyl-benzoyl)-3,4-dihydro-2H- quinoxaline-1-
carboxylic acid ethyl ester
10 LC-MS (ESI+): 413 (MH+).
Example 357

o

o] cl
O
H,C N
AL
oo CHy
CH,
4-(4-Chloro-2-methoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester
15 LC-MS (ESI+): 431 (MH+).
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15

Active ingredient 10-500 Aive G| or Mglyol TM O |
500- 1000 The active ingredi ent above nay al so be a

w@e eoviossadi on of agents. WO 2004/ 085401 PCT/IB2004/000836

PCT/ | B2004/ 000836 - 92 GENERAJ,EXPERI MENTAL PROCEDURES
The foll ow ng exanples are put forth so as to provide
those of ordinary skill in the art with a disclosure
and description of how the conpounds, conpositions,
and 5 net hods cl ai ned her&aﬁlp%rﬁsnade and eval uat ed,
and are intended to be purely  exenplary of the
invention and are not intended to limt the scope of
what the inventors regard as fheir invention. Unless

i ndi cated ot herw se, percent is cent by weight

gi ven the conponent and the Pqts ei ght of the

conposition, tenperatungis i _Cor is at anbient
tenperature, and pr essumat or near atnospheric.
10 Conmercial reagents yere~tty-TNhzed without further
purification. Room or anbi eng;\O CH,

CH,

4-(2-Ethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+): 411 (MH+).
Example 359
cl

e
(@)
o
Hacnljﬁ
O)\o CH,
CH3

4-(2,3-Dichloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
 acid ethyl ester
LC-MS (ESI+): 436 (MH+).
Example 360

S
OY@

H,C N
g O
CH,

2-Ethyl-6,7-dimethyl-4-(thiophene-3-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 373 (MH+).
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15

tenperature refers to 20-25 C. Al non-aqueous
reactions were run under a nitrogen atnosphere for

weeownesidence and to nmaxi m ze yi el ds. Concentr ap¢DIB206%/000836

vacuo means that a rotary ewggorator was used. The
nanmes for the conpounds of the invention were created
by the Autonom 2.0 PC-batch version fromBeilstein 15
I nformati onssystene GrbH (I SBN 3-89536-976-4). The
chem cal structures depigg %Pn? By be only exenplary of
t he general structure or o Imted isonmers, and not
i nclude specific stereochenm stry fas recited in the
chem cal name. NWMR spectra wer or ded on a Vari an
Unity 400 (Varian Co., Palo Alt NVR
spectroneter at anbi ent ten'pe at re. Cherri cal shifts
are expressed in parts's illion (5) relative to
an external standard (tet t | silane). The peak
shapes are denoted as fiél'| ows singlet; d, doublet,
t, triplet, g, quartet, anmHet with the prefix
br i ndi catl ng a br oadened signal. The coupling
constant (J) data given have a rfxi numerror of 0.41

%ﬁ#ﬁg@grotﬁggﬁ)g%gwﬁéj e&ﬁ%ﬁtﬁglﬁﬁcg&%ﬁ%&ghn@? -carboxylic
at nospheric pressure chewdethyliceterzati on (APCl)
LC-MS (ESI+): 403 (MH+).
Example 362

oy

CH,

H,

2-Ethyl-4-(4-fluoro-naphthalene-1-carbonyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester
LC-MS (ESI+): 435 (MH+).

Example 363

}0%

H,C

CH,

2-Ethyl-6,7-dimethyl-4-(4-trifluoromethoxy-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
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25 in alternating positive and negative ion node using
a Fisons PlatformlIl Spectroneter or a Mcromass MDD

wEpmwasanet er (M cromass, Manchester, UK) or (2QT/IB2004/000836

el ectrospray ionization in gi3bgr nating positive and
negati ve ion node using a M cronmass MZD Spectroneter
(M cromass, Manchester, UK) with a Glson LC M
interface (G lson Instrunents, Mddleton, W) or (3)
a QP- §Q0fs +)sggﬁ:¥|\p"q ter (Shimadzu 30 Corporation,
Kyot o, Japa operating’in positive or negative single
ion nonitoring node, utiBXamplegRtdl ectrospray |
i oni zation or atnospheric pressure. chem cal
ionization. Were the intengity of Ehl orine- or

brom ne-containing ions are deg bed, the expected
intensity ratio was observed fappt oxi mtely 3:1 for
35CI/ 37Cl - cont ai ni nggﬂggns V\DN2004/ 085401

PCT/ 1 B2004/ 000836 - Ny for

79Br/ 81Br-containing iQ ngﬂéhe posi tion of only
the | ower mass ion i é"ﬁcgi venN | utm chr omat ogr aphy
was perfornmed with either Eéfééms Hilica Gel (40 pm

CH,

2-Ethyl-4-(2-fluoro-4-trifluoromethyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 453 (MH+).
Example 365

o}
H,C N
L
HC Nj\
A
0”0
CH,
4-(2,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6, 7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 503 (MH+).
Example 366



(J.T. Baker, Phillipsburg, N.J.) or Silica Gl 60
(40-63 pm (EM Sci ences, G bbstown, 5 N.J.). Flash

wa@e boosmstsogr aphy was performed using a Fl ash 12P@Or/1B20@00836
40 columm (Biotage, Dyar Corpygq_Charlottesville, VA).
Preparative HPLC purification was perfornmed on a
Shi madzu 1 OA preparative HPLC system ( Shi madzu
Cor poration, Kyoto, Japan) using a nodel SIL-1 OA
aut osanpl er and nodel 8A HPLC pgnps. Preparative
HPLC- M5 was perfornmed on an fdgntical system nodified
with a QP 10 8000 mass spect rgnef operating in
positive or negative single bDQnAs toring node,
utilizing el ectrospray |on|zat on Jor atnospheric

o

pressure chenical ionitkat] .~~ | fiti on was carried out
using water/acetonitrile g u ents containing either
0.1 % formc acid or H0 roxi de as a

nodi fier. In acidic node, typ| aI Cp,ol utms  used

i ncl ude Waters Symmetry C8, Spm? 19x50nm or 30x50mm
Waters XTerra 15 C18, 5pm 50x5 EV\aters Cor p,

M| ford, MA) or Phenonenex Synergi Finex- RP 4- pm

50x5 Bh
0% BRI LD EnetBRbERSF A herDa 30t
30x50mm col ums C(UPMalmeeheﬁ(bd)xyhc acid ethyl ester
LC-MS (ESH+): 453 (MH+).
Example 367

F
H,C

eesy

CH,

2-Ethyl-4-(3-fluoro-2-methyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 399 (MH+).
Example 368

E
Cl

H3C: : :N Cl
H,C N]\
Lk

CH,

4-(2,4-Dichloro-5-fluoro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 454 (MH+).



Torrance, CA) were used. Optical rotations were
determ ned using a Jasco P-1020 Pol ari neter Jasco 20
wo p4/08East on, MD) Di net hyl f or mam de, t et rahydpCr/1B2a64/000836
tol uene and di chl oronet hane wgte the anhydrous grade
supplied by Al drich Chem cal nmpany (M | waukee, W).
Unl ess otherw se specified, reagents were used as
obt ai ned from conmercial sources. The terns
"concentrated" and "evap Xg;nﬁg"%rgefer to renoval of
solvent at 1-200 nm of 25 nmefcury pressure on a rotary
evaporator with a bath tenperm of | ess than 45C.
The abbreviation "m n" stand fo i nutes” and "h" or
"hr" stand for "hours." The®xg eviation "gnf or "g"
stand for grams. The apbrevia 1 "pl" or "pL" stand
for mcroliters. Prepar n 30
(R, S) - 2- Et hyl - 4- hydr oxy: [ fﬂggr onet hyl - 3, 4- di hydr o-
2H qui nol i ne- 1-car bo><'§ﬁ¥i c aci CtthI ester (Method 1)
o~ o @

CH,

2-Ethyl-6,7-dimethyl-4-(2,4,6-trifluoro-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
5 LC-MS (ESI+): 421 (MH+).
Example 370
E

Q
Hacmf\l CH,
H,C N]\

O)\ o CH,

CH,

2-Ethyl-4-(5-fluoro-2-methyl-benzoyl)-6,7-dimsthyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
10 LC-MS (ESI+): 399 (MH+).

Example 371
F
o)
H,C Nj\
A on,
oXgie)

CH

3
2-Ethyl-4-(2-fluoro-5-methyl-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-=quinoxaline-1-
15 carboxylic acid ethyl ester
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15

To a solution of
(R ' S)-4-am no-2-ethyl-6-trifl uoronethyl -3, 4-di hydr o- 2H

WO 2@paiosiabi ne- | - carboxylic acid ethyl ester (12Bdmm2004/000836

4.09mol , prepared according teqthe procedure

descri bed in WD 0140190) in glacial acetic acid
(3882nl) was added a WD 2004/ 085401 PCT/ 1 B2004/ 000836
-94 solution of sodiumnitrite (582gm 8.18nmol) in
wat er @@b?ﬁﬁh ng a tenperature of 20 to
25C. T e so ved under vacuum the residue
di ssol ved in nethylene(ﬂﬁ&ﬂﬂdﬁﬁ@&OOGﬁ1) and t he

sol ution was washed with saturategd sodi um hydrogen
carbonat e sol ution. The sol vent removed by 5
distillation at atnospheric presgupe and the residue
was di ssol ved i n anhydrous | (2688nl) and
treated with aqueous saqgi um hydroxi de (62.2gm
1.55mp1). The solvent wa novled under vacuum the
residue dissolved in ngf N oride (2000 m),
washed with water, dried over anh drous magnesi um

sul fate, and evaporated to & yiess’ under vacuumto
give the title conmpound as an 0|kCQ}2199n)

4-(5-Bromo-thiophene-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 452 (MH+).
Example 373

CH,

4-(4-Difluoromethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):433 (MH+).
Example 374

G

O: ;
O
HSC]@iN O\CHs
H,C Nj\
o//]\o Hy
kcH3

4-(2,6-Dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 427 (MH+).



10

10 which was used without further purification in the
follow ng procedure. Preparation 2

W@ RE¥OS48L hyl - 4- 0x0-6-tri fl uoromnet hyl - 3, 4- di hyRPCDIE2bD4190836

i noline-1-carboxylic acid etihygs-ester To a solution
of

(R S)-2-ethyl -4-hydroxy-6-trifluoronethyl -3, 4-di hydr o-
2H 15 qui nol i ne-1-carboxylic acid ethyl ester
(1208gm 3.81nol) in mnet rggga%% oAl ori de (4663nil) was
added 2, 2,6, 6-tetranet hyl -1-pi peridi nyl oxy (TEVMPO),
free radical (6.1 gm 0.038nol a sol ution of
pot assi um bromi de (45.8gm 0. 3 pt) dissolved in
water (191 m). A 6 % aqueouy sod hypochl orite

solution (7748m ), wuchhaa been buffered to pH 8.6
to 9.5 with solid sodiu dr ogen carbonate 20 (78gm,
was slowy added at > aqueous | ayer was

de

)

washed with nethyleng chl or|N 208m ). The combi ned
organic | ayers were washed 34N hydrochloric
acid (1493m ) to which potassi b\m i odi de (12.8gm
0.076nol es) had been added, théhsaqueous sodi um

thi O§-L|1:1tl];y?—t6%—<§ir%%th%gm(4-%e§h8yll—ngys?\ltfzaledr:eg’ﬁg;r\égr?yl)i-3r;1,4-\?jﬁ1tygrro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESIH+): 431 (MH+).
Example 376
CHy Cl

@)

o JO
H3CN O\CH3
HC Nj\

o)\o CH,

CH,

4-(3-Chloro-2,6-dimethoxy—benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-zH-quinoxaIine—
1-carboxylic acid ethyl ester
LC-MS (ESI+):461 (MH+).
Example 377

Cl
E

o)
H,C N]\

o)\ o CHa

CH,

4-(3-Chloro-2-f|uoro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1 -
carboxylic acid ethyl ester



10

(1208m ) and finally water (1691 m). The organic
| ayer was dried over anhydrous 25 magnesi um sul fate

wa@ea4esapor at ed to dryness under vacuumto gi VECT/IB2004/000836

title conmpound as a yellow ?1:);5 (11939n) "H NWVR
(DMSO-d6) S 8.03 (m 2H), (dd, J=9.12, 2.49Hz,
1H), 4.79 (m 1H), 4.23(q, J=7. 05Hz, 2H) 325(dd,
J 17.42, 5.81 Hz, 1H), 2.61 (dd, J=17.42, 1.66Hz, 1

, t, J=7.05Hz, 3H). 0.76 (t,
J 3 Osml\/@ﬁﬁﬂmé M+ H) (

30 P eparatlons 3 and 4
(R) - 2-et hyl - 4- oxo0-6-tri f IExXeMpIEed Myl - 3, 4- di hydr o- 2H qui
nol i ne- 1-carboxylic acid ethyl, ester (3) and
(S)-2-ethyl-4-o0xo0-6-trifluoronet - 3, 4- di hydr o- 2H qui
nol i ne-1-carboxylic acid ethyl ester (4)
2004/ 085401 PCT/ | B2004/ 000836 Y- 9%

(RS) - 2- et hyl - 4- ox0- 6- t HcE | ugr oNet hyl - 3, 4-d i hydro- 2Hq
ui nol i ne-1-carboxylic ac t hyl ester was resol ved
by chiral chromatographg o a~g X 25cm col um

4-(3-Chloro-thiophene-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 407 (MH+).
Example 379
F

1.
e
oSN

n

2-Ethyl-6,7-dimethyl-4-(2-trifluoromethoxy-benzoyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):451 (MH+).
Example 380



packed with Chiralcel OD (Chiral Technol ogies Inc.,
Exton, PA). The racem c ketone (300ng) in nethanol
W@ 2003484491 was i nj ected onto the col unm and el uPEIB204000836
5 hept ane: i sopropanol 99:1 at_23%_fl ow rate of 275nL/mn
to give the title conpounds:
(R)-2-ethyl -4-o0x0-6-trifluoronethyl -3, 4-di hydr o- 2H qui
nol i ne- 1-carboxylic acid ethyl ester (3), retention
time 7.82 mn, [a]D= -139.81 cZ0. 438, chl oroform.
(S)-2-ethyl-4-oxo-6-trifluoro , hyl - 3, 4- di hydr o- 2H- qui
nol i ne-1-carboxylic acid e ter ®(4), retention
time 8.93 mn, [a]D = +139.7 {(c=0.41, chloroform. 10

Preparation 5 H,C
< 4- Hydrazono- 6, 7-di net ho - met hyl - 3, 4- di hydr o- 2H qui n
ol i ne- 1-car boxylic agic ter A mxture of
-13, 4

N
6, 7- di met hoxy- 2- net hyal -4- oxo)@, ¢l hydr o- 2H qui nol i ne-
1- carboxylic acid ethyl estero(1.°00gm 3.41 mmol,
prepared according to the procedure 15 described in
German Patent DE 2461050), hydra%ine hydrate (3301,

6. 80mml ) and et hanol (4.5nmL)~were heated together in
aZE%yh%hd&B%teﬂ-%ﬁ5dnet§vl-la%@l$-ércawnwvﬁAi-qahsedro-ZH-quinoxaline-ﬂ-
carboxylic acid ethyl ester

LC-MS (ESI+): 372 (MH+).
Example 381

H,C Br
X

2-Ethyl-6,7-dimethyl-4-(3-methyl-furan-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid sthyl ester
LC-MS (ESI+): 371 (MH+).
Example 382

4-(4-Bromo-2-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 460 (MH+).
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15

WO 2004408540t he resi due di ssol ved i n et hanol

m crowave oven (Enrys Optim zer, Personal Chem stry,
Uppsal a, Sweden). The solvent was renoved under

(4. 5pdd/1B2004/000836
hydrazi ne hydrate (3301, 6.8 | ) added and the

sol ution was heated as befor&4f 20 150C for 30 min.
The sol vent was evaporated under vacuumto give the
title conmpound as a pale yellow solid. I\/IS 308. 2

MiH + found 1H NVR ( CDOI 7.03 (brs,
[1H)H]5 2gu?s 2H) , 5 04 (%23@535%94 27 (m 1H), ot

(m 1 H, 3.88 (s, 3H, 3. 850( )gr 2. 61 (dd, J=17,
5.81 Hz, 1H), 25253(dd 1.66Hz, 1H), 1.28
(t, J=7.47Hz, 3H), 1.08 (d “64Hz, 3H).
Preparation 6

(R) - 2- Et hyl - 4- hydr azono- uor onet hyl - 3, 4- di hydr o-
2H qui nol i ne-1- car boxx ethyl ester A mxture

of

(R) - 2- et hyl - 4- oxo0- 6- trlfluob 4 - 3, 4- di hydr o- 2H qui
nol i ne-1- 30 carboxylic acid etlhyl ester (Preparation
3, 1.13gm 3.58mmmol ), hydrazi ne Bgdrate

4-(4-Bromo-2-chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 480 (MH+).
Example 384

CH,
Br

H,C Nj\
A b

CH,

4-(4-Bromo-3-methyl-benzoyl)-2-ethyl-8, 7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 460 (MH+).
Example 385
N

O S
H3C]©[N

H,C Nj\

CH

O)\O 3

CH,

4-(5-Chloro-thiophene-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESi+): 407 (MH+).



(3481, 7.16mmol) and ethanol (101L) were heated in a

Dean- St ar k apparatus under conditions allow ng for
w@hawosh4st i | | ati on of the solvent. After 5h  PCT/IB2004/000836

approximately 5nL of distil '.2318? had been col |l ected.

The solution was diluted with™an equal vol une of WO

2004/ 085401 PCT/1B2004/ 000836 -96 tol uene and the

sol vent was evaporated under vacuumto give a pale

green solid which was trd and rinsed with a

littl e hexanes to give thée)zawpf?%gé%conpound as a nearly

colorless solid (1.07g). WMs: 0.2 [ MtH + found 5

1H NWR (CDCI3) 8 8.23 (s, 1 7.62 (brd, J=8.30Hz,

1H), 7.46 (dd, J=8.30, 1.66Hf, 1 H), 5.45 (brs, 2H),

4.82 (m 1 H, 428 (m 1 H, 24 (m 1 H, 2.64 (m

2H), 1.36 (m 2H), 1.31 (t, Aehiz, 3H), 0.84 (t, J

= 7.47Hz, 3H). Preparation

4- Di azo- 6, 7-di met hoxy-Re et byl - 3, 4- di hydr o-2H-qui nol in

e- 1-carboxylic acid ethyl

H,C N

OOH:’

CH,
4-(3-Benzyloxy-4-methoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid ethyl ester

LC-MS (ESI+): 503 (MH+).
Example 387

H,C
0

CH,
0O
?
H3CN CH,
HC ‘ N]\
A o,
(0] o

CH,

4~(3,5-Dimethoxy-4-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dinydro-2H-quinoxaline-
1-carboxylic acid ethyl ester
LC-MS (ESI+): 441 (MH+).
Example 388

© S
HSCJ@N
H,C N]\
CH
5Py O
CH,

4-(Benzo[b]thiophene-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester



10

W@ eono8i4ne- 1- car boxylic acid et hyl

10 ester To a solution of
4- hydr azono- 6, 7- di net hoxy- 2- nmet hyl - 3, 4- di hydr o- 2H
est er ( Pr epBCHIB2064/000836
5, 200ng, 0.65mml) in diethylsg ether (20n) was added
manganese (1V) oxide (400ng, activated, -85% Aldrich
Chem cal Conpany, M | waukee, W). The suspensi on was
stirred at anbient 15 tenperature under nitrogen in
t he dar Qy. i the solid renoved by
fi Itrgiquﬁo(%%r%%ﬁ(@??te(r) to give the title
conmpound as a fuchsia colEeswlesHUti on whi ch was
typically used imediately. Prepgpation 8
(R) - 4-Di azo-2-ethyl-6-trifluoromgthyl -3, 4-di hydro-2Hq
ui nol i ne- 1- carboxylic acid ethy ester To a
sol ution of o
(R) - 2-ethyl -4-hydrazono-6-triYl uoronethyl -3, 4-di hydr o-
2H qui nol i ne- 1- car bosPhj exgeld et hyl ester
(Preparation 6, 317ny, 2 ) in diethyl ether
(6m) was added mangang: N~ oxide (1.1 g,
activated, -85% Aldrich CH,
0”0
kCH

3
4-(4-Chloro-3-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester

LC-MS (ESI+): 415 (MH+).
Example 390

Br Cl
0
H,C N
0L,
Pg O
kc>H3

4-(2-Bromo-4-chloro-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 480 (MH+).
Example 391



10

Chem cal Company, M I waukee, W). The suspensi on was
stirred at anbient 25 tenperature under nitrogen in

W b@4gssbl for 1.5 h then the solid renpved by PCT/IB2004/000836

filtration through Celite(r) The filtrate was
diluted with toluene (1 5nl) %}lor to evaporation to a
final volunme of approximately 10nL (never to dryness)
to give the title conpound as a fuchsia col ored

sol ution which was typically used |nned|ately
Preparations 9 and 10 30

(R) - 4- Chl or o- 2- et hyl - 4- met hoxy&a
or onet hyl - 3, 4- di hydr o- 2H quiynol |
ethyl ester (9) and (R)-2-ethy¥-4-

met hoxycar bonecar bonyl H6< t L4 f LNQr onet hyl - 2H- qui nol i ne-
1-carboxyl i ¢ acid et hyl (EE)ﬁ VO 2004/ 085401

poynecar bonyl -6-triflu

1-carboxylic acid

PCT/ | B2004/ 000836 - 97y R ofyutLon  of
(R) - 4-di azo- 2- et hyl - 6- tr| fI uor prretthyl - 3, 4- di hydro- 2H-q
ui nol i ne- 1-carboxylic acid ¥» edter (Preparation
8) prepared from Preparation 6 (t{lCerg,

3

4-(2-Bromo-3-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 460 (MH+).
Example 392

Br
O I j\
CH
HscD:N
H.C Nj\

4-(2-Bromo-5-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-uinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 460 (MH+).
Example 393

Br
H,C

HSC]@N
Ke Nj\
o)\ o CHs
kCH3

4-(3-Bromo-2-methyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester



0.962mmo1) as a solution in toluene as described above
was added N, N- diisopropyl ethylam ne (3351, 1.92mmol)
wo edoosiol, dr opwi se, by nmethyl 5 chl or ooxoacet BE€EIB2004/000836
(0.962mmol, 88.41). The mxtug_ was allowed to stir at
room tenperature under nitrogen. Gas evol uti on was
observed and the fuchsia color changed to
yel | ow-orange within about 10 min. The solution was
di | ut qc ate, washed with saturated
sodi u Q%nggagthgP @ﬂgze solution then water, dried
over anhydrous sodi um sul B@mpledt evapor at ed to
dryness. The residue was 10.chr gmatpgraphed on silica
eluting with a hexanes: et hyl At eCdy adi ent from
19:1 to 4:1 to give the toflescoRpounds:
(R) - 4-Chl or o- 2- et hyl - 4- netho»ycarb&hecarbonyl 6-trifl
uoromet hyl -3, 4-d i Hy qui nétk ne- 1- car boxylic
acid ethyl ester (earli Iuting di ast er eoi soner,
82ng) Ms: 422.0 [ M+Hi.& "H NVR (CDCI 3) 6 7.72

(d, J=9.13Hz, 1H), 758(%21%!)10.47 54 (s. 1H), 4.57

(m 11-1), 4.27 (m | (m 1H), 3.95 (s, 3H),
2.85 (dd, J=14.11, 6.64Hz
4-(2-Chloro-4,5-dimethoxy-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
5 1-carboxylic acid ethyl ester
LC-MS (ESI+):461 (MH+).
Example 395

/
0 Q—\

H,C N CH,
HSC: : :Nj\
CH
2o O

CH,

0

4-(7-Ethoxy-benzofuran-2-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-
10 1-carboxylic acid ethyl ester
LC-MS (ESI+): 451 (MH+).
Example 396

Q

Hy
C

¥,

2-Ethyl-6,7-dimethyl-4-[2-(1-phenyl-ethylcarbamoyl)-benzoyl]-3,4-dihydro-2H-

15 quinoxaline-1-carboxylic acid ethyl ester



10

2.77 (dd, J=14.11, 6.92Hz, 1H), 1.61 (m 1H), 1.52 (m
11-1), 1.30 (t, J=7.47Hz, 3H), 0.87 (t, J = 7.47Hz,

W@ R)o4/0§yt 4- Ch PCT/IB2004/000836

| or o- 2- et hyl - 4- net hoxycar bonegar bonyl - 6-trifl uoromet hy
| -3,4-d i hyd ro- 20 2H qui nol'1 ne-1-carboxylic acid
ethyl ester (later eluting diastereoisoner, 73ng) MS:
422.0 [MtH + found "H NVR (CDCI3) 6 7.88 (s, 1 H),
7.60 (A . H, 4.57 (m 1 H, 4.22 (m
1H, P %F?Erﬁ'z’ig%,‘“ﬁ‘éfﬁs (s, 3H), 3.26 (dd, J=13.8,
7.47 Hz, 1 H), 2.23 (dd, BExen®leg397 6. 75 Hz, 1 H), 1.65
(m 1 H, 1.53 (m 1H), 1.27 (t, J=7.47 Hz, 3H), 0.89
(t, J = 7.47 Hz, 25 3H). O}

(R) - 2- Et hyl - 4- met hoxycar borgcasoy| #6-tri fl uor onet hyl
-2H qui nol i ne-1- carboxylic gcid ethyl ester, 133ny
M5: 384.1 [MH" foung CDCI3) 6 8.27 (s, 1 H),
7.71 (brd, J=8.30+H, 1 (dd, J=8.30, 30
1.66Hz, 1 H), 7.20 (d¢ 1H, 522 (m 1 H),

4-(Benzo[1,3]dioxole-5-carbonyl)-2-ethyl-8,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 411 (MH+).

Example 398
HC CH,
CH,

4-(4-tert-Butyl-benzoyl)-2-ethyl-8,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid ethyl ester
LC-MS (ESI+):423 (MH+).
Example 399



(m 1 H, 1.41 (m 1 H), 1.32 (t, J=7.47Hz, 3H), 0.91
(t, J = 7.47Hz, 3H). WD 2004/ 085401 PCT/|1B2004/ 000836

WO 2®4/@81par ati on 11 PCT/TB2004/000836
2- Et hyl - 4- hydr oxy-6-trifl uoroget hyl -3, 4-di hydr o- 2H qui
nol i ne- 1- carboxylic acid ethy ester (Method 2) To a
sol ution of
2- et hyl - 4-oxo0-6-trifluoronethyl -3, 4-di hydr o- 2H qui nol i
ne-1- 5 carboxylic acid ethyl ester (0.89gm 2.83nmol)
i n met hanol (20nL) was added Sohid sodi um borohydri de
(102ny, 2.8mmol). After 10 miw&acetone was added to
quench the reaction and the myxtyre was stirred for
2h before evaporating the solve nder vacuum The
resi due was dissolved in nmet fené chloride and the
sol ution was washed w thb_0 hydrochl oric acid. The
organic layer was dried o anhlydrous 10 sodi um
sulfate, diluted with tafue
dryness to give the title coepguitd as a m xture of
di ast ereoi soners which were car rucid forward

A

2-Ethyl-6,7-dimethyl-4-(2-phenoxy-benzoyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+): 459 (MH+).
5 Example 400

E/N\”/O\/

4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-8, 7-dimethyl-3,4-dihydro-2H-guinoxaline-1i-

carboxylic acid ethyl ester
LC-MS (ESI+): 503 (MH+).
10 Example 401

E/NTO\/

4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid ethyl ester



unseparated. Ms: 318.0 [M+H] + found (trans isomner-
mnor) "HHNMR (CDCI3) 6 7.80 (d, J=8.30Hz, 1 H), 7.69
w@ 2004/08%p1 15 7.49 (dd, J=8.30, 1.66Hz, 1 H),Pdr/BER0¢4M00836
1H, 45 (m 1H, 4.25 (mogH), 2.16 (m 2H), 1.60
(m 1 H, 1.50 (m 1 H, 1.32°(t, J=7.47Hz, 3H), 0.90
(t, J=7.47Hz, 3H. Ms: 318.0 [M+H + found (cis isoner-
major) " HNWR (CDCI3) 6 7.73 (s, 1 H), 7.58 (d,
J=9. 13kzZpcl . d, J=9.13, 1.66Hz, 1 H), 4.55
(m 1 M%f%”(%asf‘gﬂ?? 4.24 (m 2H), 2.52 (ddd, 20
J=13.28, 7.47, 4.98Hz, 1Hxamples40ym 1H), 1.60 (m
1H, 1.48 (m 1H), 1.30 (t, J=7.47Hz, 3H), 0.85 (t,

J=7.47Hz, 3H). Preparation 12
4-Chl oro-2-ethyl -6-trifluoromet yi~3,4-di hydro-2H quin
| (Method 1) 25 The
on (Preparation 11,
N O\/

0

ol i ne- 1-carboxylic adgid etjyl
product fromthe pr e\?\i, ous
2.83mmol ) was

2-Ethyl-6,7-dimethyl-4-(1-methyl-1H-indole-2-carbonyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 420 (MH+).
Example 403

h

Q 0]

4-(Benzo[b]thiophene-3-carbonyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+): 423 (MH+).
Example 404



di ssol ved i n anhydrous nethyl ene chloride (30nL),
cooled to OC and triethylamne (1.0nL, 7.17mmol)

wo edoosiol by net hanesul fonyl chloride (2451, 3PABMmBROV4)000836
were added. After 2h, a furthgy aliquot of
triethylamne (1.0nL, 7.17mmol) was added, and the
m xture stirred at anbient tenperature for 15h then
washed with water 30 containing 2N hydrochloric acid
(10m.). The organic |ayer s dried over anhydrous
sodi um sul fat e, evaporate&mﬁo dryness and purified by
chromat ography on silica elluting with hexanes: acetone
25:1 to give title corrpoundo unequal m xture of
di astereoi soners (590ng) which|typically were carried

forward unseparat ed. WO 2004/ 085401, PCT/ | B2004/ 000836
-99- Di astereoi soner hj 7~ 336.0 [M+H] + f ound
=8.29Hz, 1H), 7.60 (s,
N O/

' H-NMR (CDCI3) 8 7.69
1H), 7.63 (d, J=8.29

2-Ethyl-4-(2-methoxy-benzoyl)-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester
LC-MS (ESI+):3977 (MH-+).
5 Example 405

h

.
)OSR

4-(2,3-Dimethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):395 (MH+).
10 Example 406

- o‘g—



10

15

1 H), 5.12 (dd, J=6.64, 4.98Hz, 1 H), 4.60 (m 1 H),
4.27 (m 2H), 2.60 (ddd, J=14.11, 5 6.64, 6.64Hz,

wakdo4/085408 (ddd, J=14.11, 6.64, 4.98Hz, 1H), I1PGHIK294/000836

1H, 1.54 (m 1 H), 1.31 (t.o46=7.47Hz, 3H), 0.89 (t,
J=7.47Hz, 3H). Diastereoisoner 2 (Mnor) Ms: 336.0

[ MPtH + found ' H-NMR (CDCI3) 6 7.82 (s, 1H), 7.68 (d,
J=8.30Hz, 1H), 7.51 (dd, J=8.30, 10 1.66Hz, 1 H),

5. 084-(2}¢-Dirdethylbnz&y) 8 ethigh6 ,A-difethy-320 _
‘ot o 71y(ddd(5y)82|.w 8)4 dlﬁ%ro%H"&lw o@(alg'é1
(ddd, J=14.11, 5.81, Céfbgiy'ﬂfcldﬁtby'ea_ter74 (m 1H) 1. 60
(m 1 U-MSLEBI+ 395 @FA)47Hz, 3H), 0.91 (t, J=7.47Hz,
3H). Preparation 13 (R

S) - 2- Et hyl - 4- hydr oxy- 6- t @GS4 et hyl - 3, 4- di hydr o- 2H
gui nol i ne-1-carboxylic acid 15 ethyl ester (Method 3)
To a solution of
(R)-2-ethyl -4-o0xo0-6-triflgorone , 4-di hydr o- 2H qui
nol i ne- 1-carboxylic acidfeth er (1.1gm
3.49mmol ) in anh > ran at 0C

4-(2,5—Dimethyl-benzoyl)—2-ethyl—6,7-dimethyl-3,4-dihydro-2H-quinoxaline—1-
carboxylic acid ethyl ester
LC-MS (ESI+): 395 (MH+).

Example 408

°\

2-Ethyl-4-(4-methoxy-3-methyl-benzoyl)-6,7-d imethyl-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid ethyl ester
LC-MS (ESI+):411 (MH+).

Example 409

«@
X



under nitrogen was added potassi um
triisobutyl borohydride (K-Selectride(r), 1 Min

W edonagssolr of uran, 8. Orl, 8mmmol). After 1.5h thECTIBDUY®0836
was al lowed to warmto 20 anbjgent tenperature, stirred
for 16h then an additional aliquot of K-Selectride(r)
(3.49nL, 3.49mmmol ) was added, After 1.5h the sol vent
was renmoved under vacuum the residue was dissol ved

ey a1y A i sl e e ot
hydr ogen per oxi cteur(axel%e tearbxylic deitl ethylosster anhydr ous
magnesy ut%H'off Qte‘ﬁnlﬂgdi cﬂr‘h%?f‘é b4 Qroté?—l QQ é’-':f?car%%}g ic

25 resi I'n”acet o evapor

amwtwhester (@@)g fen, rOe‘r&m\maol) rBe%bn&mmflumtneihybbﬁrgyI\beomude

¢ | § 4 . of
R A T S T

I%rcetmartrae (2onl-) 1as treated with catalytic potassium iodide and subjected to two

OB SR8 8BS s O
(dﬁgmlcal microwave at 180°C. The reaction was evaporated to dryness and purified
S SRz CBNEASH (Ry | by SN 1 S o

10  100% acetonitrile/water 6 min gradient, 8min total run time to provide the title
compound (0.0045mg, 5%).

'HNMR (CDCI3): § 0.90 (t, J=7.47Hz, 3H), 1.31 (t, J=7.05Hz, 3H), 1.46 (m,
2H), 2.11 (s, 3H), 2.16 (s, 3H), 3.17 (dd, J=11.28, 1.24Hz, 1H), 3.49 (dd, J=11.16,
4.15Hz, 1H), 4.19 (m, 1H), 4.28 (m, 1H), 4.46 (d, J=17.43Hz), 4.52 (m, 1H), 4.66 (d,

15 J=17.01Hz, 1H), 6.31 (s, 1H), 7.29 (brs, 1H), 7.71 (s, 2H), 7.78 (s, 1H).

LCMS (ESI+): 489 (MH-+).

The prophetic examples 410-427 may be prepared in optically enriched form
by resolution of the corresponding racemate indicated, or an intermediate in its
synthesis, using methods analogous to those described herein:

20 Example 410 (Stereo-lsomers of Example 2)

(R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
25  2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester; or



carboxylic acid ethyl ester (Preparation 13, 1.1 gm

3.47mmol ) was dissolved in thionyl chloride (20nL) at
W@iesi40t enper at ure under nitrogen. After 1 hP@¥/NB2004/000836

di met hyl f or mam de (2 drops)v\g@_added and the m xture

allowed to stir at anbient 004/ 085401

PCT/ 1 B2004/ 000836 -100 tenperature for 15h. The

sol vent was renoved under reduced pressure and the

oyl S ST BTHRBATHER AR EhehbRRaihil et

asetayhtetriflogromiethyl- 25 mgpling t-tarboxylio acid etdyRestgrect r um
D ' . P ) 12
excoptS Apacstutatd oGRSl Jr35ia TR °0; e

m xt ur e wer é&xamplerddd(Steres-tanpiazs &f Exaniplds 3 8nd4)

(S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-
ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester; or
(S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester; or a pharmaceutically
10  acceptable salt of said compound.

Example 412 (Stereo-Isomers of Examples 5, 6, 7 and 8)

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyi]-2-
15  ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;



IFOlI '\ F ON OO

4-(3,5-Bis-trifluoronethyl-benzoyl)-6, 7-di met hoxy-2-ne
wa booogHequi nol i ne- 1- carboxylic acid ethyl esper/1B20042000836

sol ution of 249

4-di azo- 6, 7- di met hoxy- 2- met hyf+3, 4- di hydr o- 2H- qui nol i n

e-1- carboxylic acid ethyl ester (Preparation 7,

0. 65mMmmol ) prepared as a solution in diethyl ether as

descri QVe: WaS. A ) t 3 o
a5 i 01 1 PP e e BTGy Po R b o Deaphenyr-metryn-2
OetBB1ertsflyoramethiyl-Bidetiinsiop2dpyuireting 1 sozrtaxylicl2ad ethyl ester;
0. 65 | [ . k t I 5
ai oot PeRbaIG ERR ARG ATk PRl EB R ey
1e3hyl-6fthucroime thyt-3 deihydeorBk ephinofioke 1 -oasmxyin aaid ethijlesster;
resid r t LA h.ng wi t.h
5 hexands: S ay SR ER ARG eV i B kG et 2
p&jhyIfGi-tdﬂIucpomdthxth,Mdir@ldrq»QH-dquleih@n -qadrax/liceatidgthyleastars e
phase (%!1f??gﬁﬁ—?@s{@-@@triﬁlljo'rcr)]r%g{hyl-phenyl)—methoxycarbonyl-methyl]-Z-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or
(S, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
10 ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or
a pharmaceutically acceptable salt of said compound.

Example 413 (Stereo-Isomers of Examples 9 and 10)

15 (R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
20  trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;



acetonitrile:water gradient, 55%to 100% acetonitrile,
bot h phases containing 0.1% formc acid) to give the

wao paokessaonpound as a | enon yel |l ow solid (90ng)PCROB2ME/000836
518. 1 [ MtH] + found ' H NWVR (CD%!A)B) 8 8 26 (s, 2H), 8.07
(s, 1 H, 7.25 (brs, 1 H, 6.32 (d,
J=6.64Hz, 1 H), 5.31 (m 1 H), 433(m 1H), 4.23 (m
1H),391(s 3H), 3.80 (s, 3H), 1.33 (t, J=7.47Hz,

2 U0 ol DR MR B a2
grifftuoromethyl-3,4-dihydro-2H- qumolme 1-carboxylic acid ethyl ester;
(S, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
5 (S, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; |
(S, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-trifluoromethyl-
10  3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-trifluoromethyl-2H-
quinoline-1-carboxylic acid ethyl ester;
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
15 (R,R)-4-((3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester; or
(S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
20  trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
or a pharmaceutically acceptable salt of said compound.
Example 414 (Stereo-Isomers of Examples 13 and 14)
CF4

o O CFs
MeQO
MeO O ll\l M
CO,Et
(R,S)-4-[(3,5-bis-trifluoromethyl-benzoyl)]-6,7-dimethoxy-2-methyl-3,4-
25  dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-benzoyl)]-6,7-dimethoxy-2-methyi-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

e



10

15

20

25

F FN O-~0O
(R -4-[(3,5-Bi s-trifluororrethyl-phenyl)-hyd

W0 oooylossyet hoxycar bonyl - et hyl ] - 2- et hyl - PCT/IB2004/000836

trifluoronethyl-2H quinoline:dgcar boxyl ic acid ethyl
ester 5 A solution of

3,5-bis(trifluoronethyl phenyl) magnesi um brom de was
prepared by dropwi se addition of a solution of

O, ;
4. 74%?%)' | Kg%mgﬁf@éﬁ etr gﬁ%@f Ereadr'l %ﬁ‘%jm?tgy'g"“'
silhwdr@anmnwcnarbﬁxyhcrm@d]e@ylmtepmwder (116ny,
. PN
35C T B 3 RO BB Al s oo o By
t%y@rQéHaJlﬂmhRe-dsiamce@llczla):l@eﬂhultesgtm A portion of this
?% utign drbrmBtdutbal RE4G9IEaRWMeigort © @ sol ution of

.2- et hyl - 4- mébxaopiecétS (Steearibamyis-& - Bxamplasali8o e tahy B5 P H-

ester (Preparation

qui nol i ne-1 -carboxylic acid ethyl
et r ahydr of ur an

10, 133ny, O0.345mmmol) in anhydrous
(4m)

(R,R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,R,8)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,S,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethosxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,S, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid sthyl ester;

(S,R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(S,R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(S,S,R)-4-{(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl}-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or

(S,S,S)-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt of said compound.

Example 416 (Stereo-Isomers of Examples 20 and 21)



5

10

15

20

at -78C. After 30 min the mxture was warnmed to 0C and
poured into water and extracted with ethyl acetate,

wa@oaimngssan f ew drops of 2N hydrochl oric acid t oPCT/IB2004/000836

facilitate 15 separation of the |ayers. The organic

| ayer was dried over anhydrous sodi umsulfate and
evaporated to dryness. This procedure was repeated in
an exactly simlar nmanner using

(R) - 2- et hyl -4- net hoxycar benecar bonyl -6-triflugrponet hyl
-2H qui nol i ne- 1-carboxy[it acid ethyl ester | °
(Preparation 10, 235ng, 609mMmol ) i n anhydre

t et rahydr of ur an (SI% addi ng the sol 3,5
20 bis(trifluoronet Elhenyl fragnesi um bro Krfiz) .
The conbi nedFsxude prdduct was chi® grdphed on

silica eluting an|et hyl acetate- adi ent

from 5%to 30% i

m xture of diastereoilgppprs (463mg) which (e

carried forward unseparated. Ms: 597.9 [MHZ% found 25

Di ast giSg0)H6[BrBbistirifl dorbbiMA-HebRE} BR-edhyl-6 9&fl csomethiyl:3,4-
(d, J=8.30Hz, 1

[y 2-ippiresLgdbgic s aey S 57" (@ "3%6, sare,
1 H), (8,394-[(3,5-bis-trifluoromethyl-benzoyl)]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
or a pharmaceutically acceptable salt of said compound.
Example 417 (Stereo-lsomers of Examples 16 and 17)

CF3

HO O CF5
MeO
MeO O Il\J M
CO,Et
(R.R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-8,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S, S)-4-{(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester,
(S,R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,S,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or

e



WD 2004/ 085401 PCT/ | B2004/ 000836 -102 (m 1 H), 4.53

(s, 1 H, 427 (m 2H), 3.87 (s, 3H, 1.47 (m 1 H,
wa2@s/o81 1 H), 1.28 (t, J=7.47Hz, 3H), 0.85 PT/1B2004/000836

J=6.64Hz, 3H). Ms: 597.9 [MH|z, found D astereoi sonmer

2: 1H-NWR (CDCI3) 8 8.16 (s, 28, 7.90 (s, 1H), 7.65
(d, 5J830 1H), 7.63 (s, 1H) 745(dd J=8. 30,
1. 66Hz, 5.82 (d, J=6.42Hz, 4.96 (m 1 H),

4 34 ((§~Ss %}n@[(iaésgznﬂégﬁgg\%mw p%ér;ﬁz[lg@&ﬂ)’?’%hyﬁﬁ gﬁi@g—.o =

Jnéthxll%]-& -(ih@eHp-2 Hegainglined -@riamgllicdacidetRyl eBter;O F O H F
or a pharmaceutically acceptable salt of said compound.
Example 418 (Stereo-lsomers of Example 34)
CF4

OYMG
O O CF3
MeO
’ MeO O [I\j M
5 CO,Et
(R,S, S)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R, S)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
10 (R,S,R)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[Acetoxy-(3,5-Bis-triflucromethyl-phenyl)-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,S,S)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6, 7-dimethoxy-2-
15 methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,R,S)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,S,R)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or
20 (S,R,R)-4-[Acetoxy-(3,5-Bis-trifluoromethyl-phenyl)-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

e

or a pharmaceutically acceptable salt of said compound.



FFFI '\ FN QO 10 (R
R -4-[(3,5-Bis-trifluoronethyl-phenyl)-nethoxycar bonyl

WO p@ittlogd4pt 2- et hyl - 6 PCT/IB2004/000836
trifluoronethyl-2H qui noline-J=.carboxylic acid ethyl
ester FFF OH FOF F [\

Example 419 (Stereo-Isomers of Examples 22, 23, 24 and 25)
CF;

HO O CF,
FsC O
N Me

c':ozEt
(R,S,S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-

trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
5 (R,S,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R, 8)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyi]-2-ethyl-6-
10 trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,S,8)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S,S,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
15 (S,R,S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or
(S,R,R)-4-[(3,5-bis-triflucromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
or a pharmaceutically acceptable salt of said compound.
20 Example 420

4-[(3,5-Bis-trifluoromethyl-phenyl)-difluoro-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;



FN Ol~1 O (R

S)-4-[(3,5-Bis-tr i f1 uoronet hyl - phenyl ) - net hoxycar bonyl
WO pavttigd4)t 2- et hyl - PCT/IB2004/000836

trifluoromethyl - 2H— qui nol i ne- -JsLcar boxylic acid ethyl

ester 15 To a solution of

(R -4-[(3,5-bis-trifluoronethyl-phenyl)-hydroxyl -

met hoxycar bonyl - met hyl | - 2-et hyl - 6-trifl uoronmet hyl -22H- q

ui nol i ' ' | 5 anNpl £~2,

ey 0%88)1%@ %{%@H@o%‘tr@l o i icShethii 2108 B
2trlﬂ14q5®mefévlt3 Mmydroﬂ-hewihgunp»ﬁmanbm@lic q%&hﬂ ester248nmmol )

LS BER AO AAAA20
tteiyseoraethyle3 4-Hibydro:2-ueénaiins- 1eiarumeit 200 ethyllesteet hyl ene

5 cod urki SR8 Gutbdo SRS BB E PR B 3SR s .
Afifluaromethyvdd-dibfdrotdl-guihalieet1 -canobeylioanidethyltesterrasi due
WaS  (s,8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-difiuoro-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt of said compound.
10 Example 421 (Stereo-Isomers of Example 15)

(IZOZEt
(R,R)-4-[(3,5-bis-trifluoromethyl-phenyl)-difluoro-methyl]-2-methyl-6,7-

dimethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S)-4-((3,5-bis-trifluoromethyl-phenyl)-difluoro-methyl}-2-methyl-6,7-
15 dimethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(&,R)-4-(3,5-bis-trifluoromethyl-phenyl)-difluoro-methyl]-2-methyl-6,7-
dimethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; or
(S,S)-4-[(3,5-bis-trifluoromethyl-phenyl)-difluoro-methyl}-2-methyl-6,7-
dimethoxy-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
20 or a pharmaceutically acceptable salt of said compound.
Example 422 (Stereo-Isomers of Example 182)
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15

chromat ogr aphed on silica eluting with an ethyl
acet at e- hexanes gradient from0%to 40%to give

wa2(40488Eebi s-tri fl uoronet hyl - phenyl ) - chl or o- "eP¢DKB2OGY (100836

onyl - met hyl ] - 2- 056-

ethyl -6-trifluoronethyl-2H quinoline-I|-carboxylic acid
ethyl ester as a mxture of 5 diastereoisoners. This
mat erial (128ng) was dissolved in a m xture of

( 200my" T 4IGH% B Alhome RAZF 2 28 o gy R Rizn.
W&H}%@l’meo‘r-tiafbawlidaqid.eSIYL?SIer?FWe suspension was stirred

t . .
et ot She T SRR A Hen iyl 25 b i Rehapld Eapgro2n
| nexalingst-crrbexylioacid etyhsaterous sodi um sul f at e _agd

: resi due was

chr onet S b ey BES M S o St eBhondlUfy L P1 L PR
chl ori de- hexabk#amgleddB e(Steréo-taonedoitkxa@®é 178)gi ve t he
title conpounds: Di astereoisoper 44mg MS: 584.0
[ MtH + found 'H- NMR (CDCI 3) b (s, 1 H, 7.76 (s,
2H), 7.74 (d, J=8.30Hz, 1 H), (d, 15 J=8.30Hz, 1

H, 7.41 (s, 1 H), 6.02 (d, J=( 1H, 512 (s, 1
H, 5.01(m 1 H, 4.26 '\

H,C N F
H30:©: Nj\
HSC/\ O/gO CH;,
(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6, 7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyi-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester; or
(S,8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-8, 7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt of said compound.



(m 2H), 3.82 (s, 3H), 1.53 (m 1H), 1.40 (m 1H),

1.30 (t, J=7.47Hz, 3H), 0.87 (d, J=7.47Hz, 3H).
wor@shgueni sonmer 2: 16ng MS: 584.0 [ MHH] + f ourdI/BE2004/000836
"HNMR (CDCI3) b 7.88 (s, 2H)5=-7.87 (s, 1 H, 7.77 (d,
3=8.30Hz, 1 H), 7.49 (d, J=8%0+, | H), 7.33 (s, |
H, 5.96 (d, J=5.81 Hz, 1H), 5.07(s, 1 H, 500 (m
Il H, 4.29 (m 2H), 3.74 (s, 3H), 1.47 (m 1H), 1.36

(m 1H)Exa|;|=| %412Q1t (aSt%]I élsdoé)fgis:o@agpges%o( qj'lj 'jl"}z,'_?néyﬁz\i’)

3H) . Exanp

FF
F
He. L
C.
3 F
HSC]@:N FF
H,C Nj\
o (a CH,
CH,
Fo_F Fo _F
F F
CH, CH,
0 o
)/m.,.. F } F
0 £ 0 F
Hst@iN F HSCDiN] F
H,C Nj\ H,C NT
o)\o CH, o)\o CH,
CH, kCH3

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]—2-ethyl-
5  6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(8,R)-4-[(3,5—is-trifluoromethyl—phenyl)—methoxycarbonyl—methyl]—Q—ethyl-
8,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester; or
10 (S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)—methoxycarbonyl—methyl]-z-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
or a pharmaceutically acceptable salt of said compound.



FF FN 25 (RS, SR
RS)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nethoxycarbony
wO 2008088401 - 2- et hyl - 6- PCT/IB2004/000836
trifluoronethyl-3,4-di hydro- 2bkgui nol i ne-1-carboxylic

acid ethyl ester WO 2004/ 0854 PCT/ 1 B2004/ 000836
-104- FFKkH' FFFFFOj, O(RS, SR
SR)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nmet hoxycar bony
| -methyl]- éxaerhné’ L% “(Stereo-lsomers of Examples 174 and 175)

FoF
F

)

H,C.
te!
HSC:O:N Fr
H,C Njﬁ
CH
O}\? 3

CH

F

3

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-

6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester;
5 (R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-

6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester;

(S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester; or

(S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-

10 6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester;
or a pharmaceutically acceptable salt of said compound.
Example 426 (Stereo-Isomers of Examples 176 and 177)

15 (R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropyl ester;
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropyl ester;
(S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
20  6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropy! ester; or
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15

trifluoronethyl -3, 4-di hydro-2H q uinoline-1-carboxylic
acid ethyl ester To a solution of

wad2@hogror 2- et hyl - 6-tri fl uoromet hyl - 3, 4- di hydr pe2EB2ui/000836
oline-1- 5 carboxylic acid etﬁg ester (Preparation

12, 275ny, 0.82mol) and 3, 5-

bi s(t rifluoromethyl phenyl)acetic acid nethyl ester

(286nmg, 1 mmol) in anhydrous dinethyl formam de (2mnL)

vas ad(@.e% 41@5%9%9}0 éﬁi«%tﬂ# %hgnﬁi HBIRRy BRI ﬁ‘eBrﬁ‘gg] Z-dthyl-

Xture was ent t ur e
ffb? dmhylfﬁ%dmdr@ezﬁ-ﬂgmoxa@h 1 @tﬁl@onyilc@@d @omamybeﬁnered
into [ ttI e 2N
10 hydreaerabelicaffacilobl BB tAidBoRbod. 1 ¢
chl ori de (x3) Exameleeliﬂr(@@remnwrs @‘cExamp&%?dhydr ous
sodi um sul fate, evaporatedq to dryness and the residue
purified initially by re%r se phase chromat ogr aphy

and finally by chromatogra O silica eluting with
hexanes-ethyl acetate 6:1 to|give the title conpounds.
(RS, SR

RS)-4-[(3, 5- astrluuo
| -methyl]-2- 15
ethyl -6-trifluorongt
boxylic acid ethyl est
di ast er eoi soner)

it hyj/phenyl ) - met hoxycar bony

4-d hydroF qui nol i ne-I -car
) rst eluting

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)}-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
(S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester; or
(S,8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt of said compound.

Examples 428 and 429
F F
F
"X F

H3C:©:N F
H,C Nj\
CH
/\O 0 3

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyl-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester and
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MS: 586.0 [M+H + found 1 H-NVR (CDCI3) S 7.90 (s, 2H),
7.87 (s, 1 H, 7.59 (d, J=8.30Hz, 1 H), 7.62 (d,

waz®488He1 1 H), 7.61 (s, 1 H, 4.39-4.27 (m PR¢§/1B2004/000836

4.27-4.18 (m 1 H), 3.78 (d, 26.J=11.61 Hz, 1 H), 3.59
(m 1 H), 3.48 (s, 3H), 1.76 (ddd, J=14.10, 8. 30,
3.30Hz, 1 H), 1.61-1.55 (m 1 H),1.57-1.50 (m 1 H),
1.48-1.40 (m 1 H), 1.35 (t, J=7.47Hz, 3H), 0.73 (t,

J=1TR4R §(3%15-trﬁfB§ron§'ﬂnyl phenyl)- Gyano- methyl] -2- eth¥1l -6,7- dlmethall -3,4-
SR) 4- 5-Bis-trifluoronmethyl-phe ) - met hoxycar b
| - met hyI ]-2- dihydro-2H- qumoxallne-1-carboxyl|c aC|d ethyl ester

et hyI ﬁnﬁﬂur“e'dﬂ?f&rﬁw& hydlmgthgréjﬂamﬂr% Zgﬁ) ﬂILHoJPngéIP%tﬂc&‘%xyhc

lic acid ethyl ester

dstayl esfes otee §4.NE81myBg). 8.5 Wﬁmpﬂuqr@mﬁtﬂlyliphqnwmomo-

(afé@gn?tl)ile Q??%ﬁﬁatbﬁ 4011 Q')ggm 4 eﬁ%3 ggmmlﬂ')ganﬁ% %ltégé"}%e{ 40

SHf?g@p@l} iMN, pbdlmgthglg)rmampe((ﬁmu_wag stlrzadgat r¢am tempeyatunadior 24
HYof. GRS HukbINES PAARHEBRBRRN etthPAcetate and water, and the phases
were separated. The aqueous phase was extracted 3 times with ethyl acetate, and
the combined organic extracts were washed 2 times with water, 1 time with brine,
dried over anhydrous sodium sulfate, filtered and evaporated. Chromatography on
silica gel using a gradient of 10-30% ethyl acetate in hexanes as eluant provided the
desired nitrile diastereoisomers (1.5:1) (1.0g. and 0.7g, 60%).

Isomer 1:

LCMS (ESI+): 514 (MH+)

'H-NMR (CDCl;) 5 0.88 (t, J=7.5Hz, 3H), 1.29 (t, J=7.1Hz, 3H), 1.49 (m,
2H), 2.21 (s, 3H), 2.22 (s, 3H), 3.03 (dd, J1=11.0Hz, J,=2.9Hz, 1H), 3.19 (dd,
41=11.0Hz, J,=5.4Hz, 1H), 4.19 (m, 1H), 4.27 (m, 1H), 4.50 (brm, 1H), 6.05 (s, 1H),
.39 (s, 1H), 7.33 (brs, 1H), 7.94 (s, 1H), 7.97 (s, 2H).

Isomer2:

LCMS (ESI+): 514 (MH+)

"H-NMR (CDCls) 5 0.76 (t, J=7.48 Hz, 3H), 1.31 (1, J=7.06Hz, 3H), 1.52 (m,
2H), 2.21 (s, 3H), 2.23 (s, 3H), 2.75 (dd, J;=11.0Hz, J;=2.1Hz, 1H), 3.29 (dd,
J1=11.0Hz, J,=3.73Hz, 1H), 4.19-4.30 (m, 2H), 4.52 (brm, 1H), 6.19 (s, 1H), 6.70
(s,1H), 7.47 (brs, 1H), 7.96 (s, 1H), 8.00 (s, 2H).

Preparation 42
FE |
F X
N
O)\O

(R)-2-Ethyl-4-iodo-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester
The title compound was prepared using the general procedure described by
D.H.R. Barton et al. (Tetrahedron Letters 1983 24, 1605). To a solution of iodine
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4.32 (m1H), 3.83 (d, J=11.61 Hz, 1 H), 3.80 (s, 3H),
3.43 (ddd, J=11.61, 4.98, 2.49Hz, 1 H), 2.44 (ddd,

wQ 2a4/083491 8. 30, 2.49Hz, 1 H), 1.81 (ddd, J=14.BCOr/IE0GM00836

4.98H, 1 H, 1.67 (m 1H,L51 (m 11-1), 1.33 (t,
J=7.47Hz, 3H), 0.85 (t, J=7.4 , 3H). Exanples 7 and
8 FF F OHF FOFHFF FN

(38.0gm, 9.1mmol) in anhydrous tetrahydrofuran (30mL) under nitrogen was slowly
added a solution of 1,1,3,3-tetramethylguanidine (63.7mmol, 8mL) in anhydrous
tetrahydrofuran (30mL). The mixture was stirred at room temperature for 10min
‘before addition of (R)-2-ethyl-4-hydrazono-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester (Preparation 6, 9.1mmol, 3gm) in anhydrous
tetrahydrofuran (30mL). After 15min the solvent was removed under vacuum and the
residue heated under nitrogen at 85°C for 90min. The residue was dissolved in ethyl
acetate, washed with 2N hydrochloric acid, aqueous sodium sulfite solution (2.5%),
saturated sodium hydrogen carbonate solution and dried over anhydrous sodium

sulfate. The crude product was purified by chromatography on silica gel eluting with

hexanes/ethyl acetate from 19:1 to 85:15 to give the title compound as a yellow solid
(2.8gm, 72%).

'MS: 426.3 [M+H]" found.

"H-NMR (CDCls) 5 7.69 (brs, 1H), 7.61 (brd, J = 8.14Hz, 1H), 7.49 (brd, J =
8.14Hz, 1H), 6.85 (d, J = 6.64Hz, 1H), 4.87 (m, 1H), 4.27 (m, 2H), 4.15 (m, 1H), 1.50
(r, 1H), 1.38 (m, 1H), 1.32 (1, J=7.47Hz, 3H), 0.87 (t, J=7.47Hz, 3H).

Example 430

(RS, RS) and (RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (RS)-2-ethyl-4-iodo-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester (814mg, 1.91mmol, prepared as described above for the
(R) isomer except that racemic starting material was used) in anhydrous
tetrahydrofuran (4mL) under nitrogen at -78°C was added dropwise n-butyllithium
(2.5M in hexanes, 2.87mmol, 1.15mL). After 5min 3,5-
bis(trifluoromethyl)benzaldehyde (6.06mmol, 1mL) was added dropwise. After 45min

at -78°C the mixture was allowed to warm to room temperature and after 1hr water
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SR)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nethoxycar bony
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ui nol i ne-1-carboxylic acid etyyd) ester FF F FF O
FF10 FH FN QO

was added. The mixture was acidified by addition of 2N hydrochloric acid and
extracted with ethyl acetate. The organic solution was washed with water, dried over
anhydrous sodium sulfate and evaporated under vacuum. The residue was purified
by chromatography on silica gel eluting with hexanes/ethyl acetate from 9:1 to 4:1
then further purified by chromatography on silica gel eluting with dichloromethane to
give the title compounds as a mixture of diastereocisomers (60mg).

MS: 540.3 [M-H]" found.

Example 431

(RS, RS) and (RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxy-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of the diastereoisomeric mixture (RS, RS) and (RS, SR)-4-[(3,5-
bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester (Example 430, 32mg, 0.059mmol) in dimethylsulfoxide
(3mL) under nitrogen was added powdered potassium hydroxide (0.236mmol, 13mg)
followed immediately by iodomethane (0.118mmol, 7.4uL). The mixture was stirred
at room temperature for 2hr then diluted with 2N hydrochloric acid. The mixture was
extracted with ethyl acetate, the organic layer washed with water and saturated
sodium chloride solution, dried over anhydrous sodium sulfate and evaporated under
vacuum. The crude product was purified by chromatography on silica gel eluting with
hexanes then hexanes/ethyl acetate 19:1 then 9:1 then 85:15 to give the title
compound (13mg) as a mixture of diastereoisomers.

Example 432



(2S, RS,
RS)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nethoxycarbony

WO 200088401 - 2- et hyl -6 10 PCT/IB2004/000836

10

15

20

trifluoronethyl-3,4-di hydro-2 ui nol i ne-1 -carboxylic
acid ethyl ester A m xture of S,
RS)-4-[(3,5-Bis-trifluoronethyl-phenyl)-nethoxycarbony
| -

H qui nol i ne- 1- car bo

met hyl]-2-ethyl-6-trifluoronethyl -
R) -4-[(3,

xylic acid ethyl ester and (RS,

5-Bis-trifl
uor onet hyl - phenyl ) - met hoxycar bg -nmet hyl ] - 2- et hyl - 6-
trifluoromethyl -2H qui rgl i n€ Sar bpxyl i c acid ethyl

ester (prepared by a pwocedure 15 €xactly simlar to
that described for BEfanp and 4 with the exception
that racemc starting nats was used and the

m xture of diastereoisoners prodyced were not
separated) (20ng, 0.0342mmo¢Y on ét hanol (5nl)

cont ai ni ng pal | adi um hydr oxi de kéHZO% on carbon, 20ny)
was hydrogenated in a Parr shaker®(Parr |nstrunent

. e
PCT/ | B2004/ 000836 - T@alicauigetadkstee(r) and the
sol venf, Yasfic B R HagRbisY REHS Pt B §REERL R (RS SR)-4-((3 5-

bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester (Example 430, 11mg, 0.020mmol) in anhydrous diethyl
ether (1mL) was added manganese (IV) oxide (22mg, activated, ~85%, Aldrich
Chemical Company, Milwaukee, WI). The suspension was stirred at ambient
temperature for 90 min. A second aliquot of manganese (IV) oxide (20mg) was
added and stirring was continued for a further 1hr before a third aliquot of
manganese (IV) oxide (30mg) was added. After 10min the solid was removed by
filtration through Celite®, the solvent was removed under vacuum and the residue
was chromatographed on Baker Silica Gel (1gm, 40 ym) (J.T. Baker, Phillipsburg,
N.J.) eluting with hexanes then hexanes/ethyl acetate 19:1 then 2:1 then 85:15 then
4:1 to give the title compound (6.6mg).

MS: 540.3 [M+H]" found.

'H-NMR (CDCl3) § 8.27 (s, 2H), 8.11 (s, 1H), 7.79 (brd, J=8.3Hz, 1H), 7.77
(brs, 1H), 7.57 (brd, J=8.3Hz, 1H), 6.56 (d, J=6.64Hz, 1H), 5.18 (m, 1H), 4.31 (m,
2H), 1.64 (m, 1H), 1.55 (m, 1H), 1.33 (t, J=7.47Hz, 3H), 0.96 (t, J=7.47Hz, 3H).

Examples 433 and 434
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acetate - hexanes gradient from0% to 10%to give the

wao aokessaonpounds. (RS, RS, PCT/IB2004/000836

SR)-4-[(3,5-Bis-trifluoronet h¥é4_phenyl ) - met hoxycar bony
| -methyl]-2- 5

et hyl -6-trifluoronethyl -3, 4-di hydr o- 2H qui nol i ne- 1-car
boxylic acid ethyl ester (first eluting

di ast ereoi somer, 8ng) Ms: 586.Q [ MtH + found 1 H NMR
(CDCI3) 8 7.89 (s, 1 H), 7.88 (sy~H), 7.53 (m 2H,
7.39 (s, 1 H, 4.55- 4.47 (m 1 4.34-4.24 (m 2H),
4.24-4.18 (m 1 H), 4.03 (dO 62Hz, 1 H), 3.77 (s,
10 3H); 3.38 (m 1 H), 1.7 Fl.49 (m 1 H),
1.38 (m 1 H, 1.31 (tF
0.71 (t, J=7.47Hz, 3H)X
RS)-4-[(3,5-Bis-triffuor

| - et hyl ] - 2-
et hyl -6-trifluoronethyl -3, 4- d?'hydro- 2H- qui nol i ne- 1- car
boxylic acid ethyl ester (s el uting

di ast ereoi soner, 5ng) 15 .0 [M-H] + found

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(S, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(RS, RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 7) was resolved on a Pirkle Covalent (S,S)Whelk-O 1 column (Regis
Technologies, Inc., Morton Grove, IL) (5 x 25cm) eluting at 100mL/min with 5%
ethanol/heptane to provide two fractions:

First eluting: (S, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

MS: 585.8 [M+H]" found.

Second eluting: (R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-
methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester;

MS: 586.2 [M+H]" found.



IHNWR (CDCI3) 6 7.93 (s, 2H), 7.84 (s, 1 H), 7.53 (d,
J=8.29Hz, 1 H), 7.43 (dd, J=8.29Hz, 1 H), 7.07 (s, 1
woRgo448321 (m 1 H), 4.27 (d, J=9.96Hz, 1 H), 4PCBIR2094/000836
2H), 4.32 (m1 H), 3.76 (s,_gél), 3.28 (m 1 H), 2.36
(m 1 H, 1.65 (m 1 H), 1.6% m 1 H,1.45 (m 1 H),

1.31 (t, J=7.47Hz, 3H), 0.84 (t, J=7.47Hz, 3H). 20
Exanmples 9 and 10 FFF FFN FFH,, ,HFN ~- O

Examples 435 and 436

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-sthyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
A mixture of (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
10  ester (Example 433, 98mg, 0.167mmol), aqueous sodium hydroxide (1N, 1mL,
1mmol) and anhydrous tetrahydrofuran (2.4mL) was stirred at room temperature for 5
days before adding 2N hydrochloric acid to acid pH. The mixture was extracted with
ethyl acetate, the organic solution washed with water (x3) and dried over anhydrous
sodium sulfate. The solvent was removed under vacuum and the residue
15  chromatographed on Baker Silica Gel (1gm, 40 um) (J.T. Baker, Phillipsburg, N.J.)
eluting with a hexanes-ethyl acetate gradient from 0% to 80% ethyl acetate to give
the title compounds:
First eluting: (R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (67mg);
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/I~0 (R S,
S)-4-[(3,5-Bis-trifluoronethyl-phenyl)-cyano-nethyl]-2

WO eqohpss46t t ri f | uor onet hyl - PCT/IB2004/000836

3, 4-di hydr o- 2H qui nol i ne- 1- c_%gg_oxyl ic acid ethyl ester
WO 2004/ 085401 PCT/|B2004/000836 -107 - F F N F F
FHHFF FN>0 (R S,

R)-4-[(3,5-Bis-trifluoronethyl-phenyl)-cyano-nethyl]-2

- ety S 5ls UIHAFERILY! -

"H-NMR (CDCls) § 7.90 (s, 1H), 7.89 (s, 2H), 7.54 (m, 2H), 7.46 (brs, 1H),
4.28 (m, 2H), 4.22 (m, 1H), 4.08 (d, J=11.2Hz, 1H), 3.37 (m, 1H), 1.76 (m, 1H), 1.48
(m, 1H), 1.38 (m, 1H), 1.31 (t, J=7.05Hz, 3H), 0.95 (m, 1H), 0.70 (t, J=7.47Hz, 3H).

Second eluting: (R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(29.5mg)

MS: 572.3 [M+H]" found
"H-NMR (CDCls) § 7.94 (s, 2H), 7.83 (s, 1H), 7.50 (d, J=8.14Hz, 1H), 7.41 (brd,
J=8.14Hz, 1H), 7.01 (brs, 1H), 4.42 (m, 1H), 4.22 (m, 2H), 4.21 (m, 1H), 3.32 (m,1H),
2.45 (m, 1H), 1.58 (m, 1H), 1.41 (m, 1H), 1.41 (m, 1H), 1.28 (t, J=7.47Hz, 3H), 0.79
(t, J=7.47Hz, 3H).

Example 437

(R, R) and (R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester
To a solution of (R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-

methyl]-2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester and (R, S)-
4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-
2H-quinoline-1-carboxylic acid ethyl ester (Examples 3 and 4, used as the mixture
obtained prior to separation, 329mg, 0.563mmol) in anhydrous tetrahydrofuran (6mL)
under nitrogen at -40°C was added dropwise a solution of lithium aluminum hydride
(1M in tetrahydrofuran, 845puL, 0.845mmol). After 30min an excess of ethyl acetate
was added to quench the reaction and the mixture was allowed to warm to room
temperature. The mixture was shaken with water/ethyl acetate, the organic layer
washed with water, dried over anhydrous sodium sulfate and evaporated under

vacuum. The crude product was purified by chromatography on silica gel eluting with
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3, 4-di hydr o- 2H qui nol i ne- 1- carboxylic acid ethyl ester
Sodi um hydri de (60% di spersion in mneral oil, 34ny,

w@2@3081b) was added 5 to a solution of PCT/IB2004/000836

3,5-bis(trifluoronmethyl phenylkacetonitrile (212ng,
0.84mml ) in anhydrous di methyl formamnide (1.5nl).
After stirring under nitrogen for 30 mn at anbi ent
tenperature a sol ution of
%E%an%sq rﬂ{éi’(aﬁes%t lacgc ferdd grffﬁféﬁ»lg B éqﬂ/edthg)/ﬂg &mpounds
qui nol' 1 ne- oxy I C acl

@Prgpiaius dfclinstereoid@Berg (248ngHmmol ) 1 n  anhydrous
di met f ) was added. The m xture was
stirrE§£5gé ﬁgé%gptenperature for 16h then poured
into water (20nL) and extExawpledtddi t h di et hyl et her
(3x201mL). The extract was dried over anhydrous sodium
sul fate and the solvent was renpswed under vacuum
This material was purified by chxromat ogr aphy on silica
eluting initially wth ethvl e - hexanes (1:19)

A he mlesi red conmpound

in an inmpure form whifch 'upt er puri fied by
reverse phase 15 chr yraply tofobtain the title
conpound Exanple 9 Fas 3 i il (69nmg). Further
elution of the silica calu v et hyl acetate -
hexanes (1:4) provided the

o

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

A mixture of (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-carboxy-methyl}-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quincline-1-carboxylic acid ethyl ester
(Exarnple 435, 110mg, 0.123mmol) and thionyl chloride (1mL) was stirred at room
temperature under nitrogen for 3 days then the excess thionyl chloride was removed
under vacuum. To the residue was added a solution of ammonia in dioxane (0.5M,
6mL, 3mmol). After 12hr the mixture was diluted with ethyl acetate, washed with
water (x2) and the organic layer was dried over anhydrous sodium sulfate then
evaporated to dryness under vacuum. The crude product was purified by
chromatography on silica gel eluting with dichloromethane/ethyl acetate 39:1 then
19:1 to give the title compound (103mg).

MS: 571.3 [M+H]" found.

"H-NMR (CDCl;) 57.88 (s,1H), 7.88 (s, 2H), 7.51 (m, 2H), 7.46 (brs, 1H), 5.80
(brs, 1H), 5.53 (brs, 1H), 4.26 (m, 1H), 4.26 (m, 1H), 4.19 (m, 1H), 3.82 (d,
J=10.79Hz, 1H), 3.45 (m, 1H), 1.68 (m, 1H), 1.49 (m, 1H), 1.39 (m, 1H), 1.29 (1,
J=7.06Hz, 3H), 0.95 (m, 1H), 0.70 (t, J=7.47Hz, 3H).

The two following compounds were prepared by an analogous procedure
utilizing, respectively, methylamine and dimethylamine in place of ammonia:

Example 439



title conpound of Exanple 10 as a yellow oil (54nm).
(R, 81

W®20044083481 5- Bi s-tri fl uoronet hyl - phenyl ) - cyano- P&L/IB20j4/@0836
- et hyl - 6- _268-
trifluoronethyl -3, 4-di hydro- Z%Q- qui nol i ne-1-car boxylic
acid ethyl ester 20 Ms: 553 [M+H + found ' H NWVR
(cbCl3) s7.80 (s, 1 H, 7.60 (d, J=8.30Hz, 1 H), 7.49
(dd, J=8.30, 1.66Hz, 1 H), 7.40 (g, 2H), 6.60 (d,
J=1.66Hz, 1 H), 459(m 1 H, 5383 (m 2H), 4.06 (d,
J=9.96, 1 H, 3.20 (m 1H),/27 (m 1H, 1.89 (m 1
H, 1.65 (m 1 H, 1.53 (mN i 1.34 (t, J=7.47Hz,

3H), 0.96 (m 1 H), 0.88 AHz, g 3H). 25 (R, S,
R) - 4- [(3 5-Bis-triflubrro ' ) -cyano-net hyl ] -2
-et hyl -

trlfluoronethyl 3, 4Fd|h; - 2H{ qui nol i ne- 1- car boxyl i c

acid ethyl ester MS: 558 L* ound WD 2004/ 085401
PCT/ | B2004/ 000836 - 108 H—N ( 3) 6 7.89 (s, 1
H, 7.62 (s, 2H), 7.62 (d, 42 1 H, 7.55 (d,

(R, R, 8)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methylcarbamoyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
MS: 585.3 [M+H]" found.

Example 440

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-dimethylcarbamoyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
MS: 599.3 [M+H]" found.

Examples 441 and 442
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1. 48 (m RCTFiB2004/000836
1.41 (m 1 H), 1.29 (t, J=7.44Hz, 3H) 0.77 (t,
J=7.47Hz, 3H). 5 Preparation CN MO OTMS MO Me
CREt [(R S), (S, R] and [(R R), (S,
S)] - 4- Cyano- 6, 7- di net hoxy- 2- met hyl -
trimethyl sil anyl oxy- 3, 4-di hydpo 2H qU| nol i ne- 1- car boxy
lic acid ethyl ester F
[(RS)]-6, 7- Di met hoxy- 2- met hyl ~ 4- oxo- 3, 4- di hydr o- 2H g
ui nol i ne- 1- car boxylic FlO et hyl ester (8.02gm

27.3muol, 1 eq) and ZANC | ge (0.43gm 1.37mmmol ,

0. 05 eq) wer e added t s royqd bottoned flask
equi pped with a rmgnetFchFsU Hwhar ~ahd  refl ux
condenser under a nitra sﬁé‘here Tol uene (20mL)
was added to the F

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-gquinoline-1-carboxylic acid ethyl ester

To a solution of (R, R, §)-4-[(3,5-bis-frifluoromethyl-phenyl)-carbamoyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (Example 438, 30mg, 0.053mmol) in anhydrous dichloromethane (1mL) was
added (methoxycarbonylsulfamoyl)triethylammonium hydroxide (Burgess reagent,
37mg, 0.1567mmol). The mixture was stirred at room temperature for 72hr under
nitrogen then evaporated under vacuum. The crude product was purified by
chromatography on silica gel eluting with hexanes then hexanes/ethyl acetate 19:1
then 9:1 to give the title compounds:

First eluting compound: (R, R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-cyano-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (8mg);

MS: 553.3 [M+H]" found;
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flask followed by trimethylsilyl cyanide (4.40n,
33.0mol, 1.2 eq). The reaction was heated to 80 C

wa\Rdoe@0s8Hohr, the reacti on m xture was concent r BCBIB20®1/000836

dryness to 15 afford the tlt|$ conpounds (10. 7gm
27.2mmol, 100% vyi el d) that & used without further
purification. LCMS (ESI+): 393 (MH). Preparation 16
CN MO MO/ N M COREt 20 (RS)

1o ach QUARGPOBER 6BBte RILGR g 3.0 B g o B W
(4&38 @) |J=8-3Canii)64.28 (ihnﬁii)h@m-(ﬂi-, ey, h}QZ—(ﬁh, 1H), 2.93 (m, 1H), 2.22
1, TR, méé?(]tnhapf KA (%d@gﬁf o7 GV BRI SRR
J=7.47Hz, 3H).

Second eluting compound: (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-cyano-
methyl]-2-ethyl-6-trifluoromethyl-3,4- dihydro-2H -quinoline-1-carboxylic acid ethyl
ester (20mg);

MS: 553.3 [M+H]" found;

'H-NMR (CDCl5) § 7.96 (s, 1H), 7.92 (s, 2H), 7.59 (brs, 1H), 7.57 (m, 2H),
4.36 (m, 1H), 4.30 (m, 1H), 4.27 (d, J=8.3Hz, 1H), 4.22 (m, 1H), 3.23 (m, 1H), 2.08
(m, 1H), 1.55 (m, 1H), 1.43 (m, 1H), 1.30 (t, J=7.47Hz, 3H), 1.27 (m, 1H), 0.79 (i,
J=7.47Hz, 3H).

Preparation 43
(R)-4-Bromo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester

To a solution of (R, S)-2-ethyl-4-hydroxy-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (Preparation 13, 3.22gm, 10.37mmol) in
dichloromethane (25mL) at ambient temperature under nitrogen was added pyridine
(1.58mL) followed dropwise by a solution of phosphorus (l1l) bromide (1.1mL) in
dichloromethane (10mL). The mixture was allowed to stir at ambient temperature for
15h then partitioned between water and dichloromethane. The organic layer was
washed with saturated sodium hydrogen carbonate solution (2 x 15mL), dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure to
give the title compound as a yellow oil (3.79gm) containing an approximately 5:1
mixture of diastereoisomers and a variable amount of (R)-2-ethyl-6-trifluoromethyl-
2H-quinoline-1-carboxylic acid ethyl ester formed by elimination of hydrogen bromide.
The crude bromide was used directly without further purification or stored in the
refrigerator to arrest further decomposition.

MS: 379, 381 [M]." found (GC-MS).

Examples 443 and 444
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the mxture. After 12 hr atojypomtenperature, the
reaction m xture was concentrated, quenched with a
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and extracted 3 tinmes with ethyl acetate. The
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(br s, 1 H. Preparations 17 ddl8 ‘

/0
(R, R, R)-4-[Cyano-(3,5-dichloro-phenyl)}-methyl]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, R, S)-4-[Cyano-(3,5-dichloro-phenyl)-methyl]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester
To a solution of 3,5-dichlorophenylacetonitrile (134mg, 0.72mmol, prepared

according fo the procedure described in WO00/58292) in anhydrous N,N-
dimethylformamide (1mL) was added sodium hydride (60% mineral oil dispersion,
0.925mmol, 37mg) and the mixture was stirred at room temperature for 30min. A
solution of (R)-4-bromo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester (Preparation 43, 250mg, mixture of isomers as prepared
above) in anhydrous N,N-dimethylformamide (1.5mL) was added and the mixture
was stirred at room temperature for 5min. Water was added and the mixture was
extracted with diethyl ether (3 x 20mL) and the organic extract was diluted with
heptane and evaporated to dryness to give the crude product as a yellow oil
(~400mg). Initial purification was achieved by purified by chromatography on silica gel
eluting with hexanes/ethyl acetate 9:1. Fractions containing the title compounds were
further purified using radial chromatography (Chromatron model 7924T, Harrison



CN MO MONM CXREt [(R S, ((S R] and [(R
R, (S,

W®2jo448@9ano- 6, 7- di met hoxy- 2- net hyl - 3, 4- di hydr BE 2HEB20@+/000836
qui nol i ne-1- car boxylic acid t7Py ester (RS)
- 4- Cyano- 6, 7- di met hoxy- 2- met A 2H qui nol i ne- 1- car boxy
lic acid ethyl ester (4. 999m 16. 5mmol ) was placed in
a round bottoned flask equi pped with a magnetic stir

R 501 R0 0 o 5 B G
Abetete 9¢5tmglvetb\fetltiea®mng1mis: reflux, the 15 m xture was

conce t ss, quenched with water, and
extrac ré‘gé@%?icﬁ{:@ww'th et hyl acetate. The organic

I ay er $Rmﬁ r ie)-4 sy hreee (3cftdichipiocauhenylpmethylliZethywHfitwasomethyl-3,4-
5 AT IRGERERROLRE 8y bl ALBTSbae (111
"H-NMR (CDC|3)8759 (s, 2H), 7.54 (s, 1H), 7.43 (t, J=1.95Hz, 1H), 7.35 (d,
J=1.95Hz, 2H), 4.69 (d, J=3.52Hz, 1H), 4.28 (m, 1H), 4.22 (m, 1H), 4.22 (m, 1H),
2.90 (m, 1H), 2.27 (m, 1H), 1.61 (m, 1H), 1.50 (m, 1H), 1.49 (m, 1H), 1.29 (&,
J=7.03Hz, 3H), 0.84 (t, J=7.42Hz, 3H).
10 Second eluting compound:
(R, R, S)-4-[cyano~(3,5-dichloro-phenyl}-methyl]-2-ethyl-6-trifluoromethyl-3,4-
~ dihydro-2H-quinoline-1-carboxylic acid ethyl ester (Smg);
MS: 485.2 [M+H]" found;
"H-NMR (CDCl3) 8 7.59 (s, 1H), 7.55 (s, 2H), 7.42 (t, J=1.66Hz, 1H), 7.33 (d,
15 J=1.66Hz, 2H), 4.34 (m, 1H), 4.27 (m, 1H), 4.22 (m, 1H), 4.01 (d, J=2.13Hz, 1H),
3.13 (m, 1H), 2.07 (m, 1H), 1.53 (m, 1H), 1.42 (m, 1H), 1.30 (t, J=7.47Hz, 3H), 1.16
(m, 1H), 0.78 (i, J=7.47Hz, 3H).

Example 445

20 (R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-ethoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
A solution of (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-carboxy-methyl}-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 435, 33mg, 0.058mmol) in anhydrous ethanol (5mL) containing
25  concentrated sulfuric acid (4 drops) was heated under reflux for 18hr then the solvent

was evaporated under vacuum. The residue was partitioned between water and ethyl
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cis isomer: 20 LCMS (ESI+): 305 (MH). (R S) and (S,
RN "HNW (CDClI3): & 1.23 (d, 3H), 1.29 (t, 3H), 1.78

W@ 040891 2.65 (m 1 H, 3.74 (m 1 H), 3 86 ¥GT/IE2BI)4/000836

3.90 (s, 3H), 4.22 (m 2H), %381 (m 1 , 6.92 (s, 1

H, 7.10 (s, 1 H. trans iso 25 LCIVS (ESI+): 305

(MH#)., (R R and (S, S) "HNW (CDCI3): 6 1.16 (d,
1.32 (t, 3H), 2.03 (m 1H, 2.42 (m 1 H, 3.87

3H),
%%%tgt?éHkhe o%g%ﬁc (a %r vga;.D vYas%é(i 6(/,_[61 Wa]}elrgtg?etd ovélzgr,jé/g?oug E%dlum

l@ul@eﬂaaad poaperated amtbr 28ciB. Zeigbel @as purified by chromatography
Fo)gg{lizl:g agloe%tgg%t%?\exénlels(%hén aNhgxanes/ethyl acetate gradient from 9:1 to
4:6 to give the title compound (17.5mg) as a gum.

MS: 600.6 [M+H]" found.

"H-NMR (CDCl) 5 7.88 (s, 2H), 7.88 (s, 1H), 7.53 (m, 2H), 7.44 (brs, 1H),
4.35 (m, 1H), 4.27 (m, 2H), 4.22 (m, 1H), 4.06 (m, 1H), 4.01 (d, J=11.62Hz, 1H), 3.37
(m, 1H), 1.73 (m, 1H), 1.48 (m, 1H), 1.38 (m, 1H), 1.30 (1, J=7.06Hz, 3H), 1.27 (t,
J=7.06Hz, 3H), 0.94 (m, 1H), 0.70 (t, J=7.47Hz, 3H).

Example 446

(R)-4-(3,5-Bis-trifluoromethyl-benzyl)-2-ethyl-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester
To a solution of (R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-

methyl]-2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester and (R, S)-
4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-
2H-quinoline-1-carboxylic acid ethyl ester (Examples 3 and 4, used as the mixture
obtained prior to separation, 148mg, 0.253mmol) in tetrahydrofuran (3mL) under
nitrogen was added aqueous sodium hydroxide solution (1M, 250uL, 0.25mmol).
After stirring at room temperature for 72hr an additional aliquot of aqueous sodium
hydroxide solution (1M, 100uL, 0.1mmol) was added. After 72hr the mixture was
acidified by addition of 2N hydrochloric acid and extracted with ethyl acetate. The
organic layer was dried over anhydrous sodium sulfate, evaporated under vacuum
and the residue was purified by chromatography on silica gel eluting with
dichloromethane/hexanes 1:1 then 3:1 followed by dichloromethane then
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MO MO N M CREt [(R §), (S RJ] and [(R R, (S

S)] - 4- Car banoyl - 6, 7- di net hoxy- 2- net hyl - 3, 4-di hydro
wWQEebogussaol i ne- 1- carboxylic acid ethyl ester [ (FCT/B)2004/000836

(S, R] and [(R R, (S, 274

S)] - 4-cyano- 6, 7- di met hoxy- 2- net hyI 3,4- 5

di hydr o- 2H qui nol i ne- 1-carboxylic acid ethyl ester

(2.22gm 7.32mmol, 1 eq) was dissolved in

SRS &hétﬁbﬁ’é?m‘éwafnéﬂrg ?tr@ﬁ'aqwe&é@é%tg%?%tﬁ'@@émé& f%%ﬂ to 4:6

o

ttﬁé‘vﬁ%ﬂtﬁe&?m%agn%(ﬂe’ﬁ’ﬁ%d into solid sodium

bi cartm@ajzg3 Mg in water and extracted 3 tinmnes

with eth acetae Organic layers were coll ected,

dri ed H Réﬁaﬁ%}@w%@dwm 2A(rh.atH, 7.68 ks, GHT. 4&(ma, TH), 7.42

Q%Cﬁg‘ 57594 8¢ qH?lzp’jng)Vh%% (r‘n;‘?H}, tgwgm( %@FW@%H) 3.88(m,
3

(M.RH)S)-38 (18, 1H) 11 321WW+02¢B6I)3)85@J1=72171-(2d3H)
1.30 (t, 3H, 1.89 Emhidssr

(R, R, 8)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-sthyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-carboxy-methyl]-
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 435, 67mg, 0.117mmol) in tetrahydrofuran (1mL) under nitrogen was
added borane-dimethylsulfide complex (22.2pL, 0.234mmol). After 24hr aqueous
sodium hydroxide (1M, 4 drops) was added to quench the reaction and the mixture
was allowed to stir for 1hr. The mixture was acidified by addition of 2N hydrochloric
acid, stirred for 10min and extracted with ethyl acetate. The organic layer was
washed with water, dried over anhydrous sodium sulfate and the solvent was
evaporated under vacuum. The crude product was purified by chromatography on
silica gel eluting with hexanes then hexanes/ethyl acetate 19:1 then 9:1 then 4:1 then
3:7 and finally 2:3 to give the title compound (54mg).

MS: 558.3 [M+H]" found.

'H-NMR (CDCl5) § 7.83 (s, 1H), 7.80 (s, 2H), 7.60 (brs, 1H), 7.52 (m, 2H),
4.27 (m, 1H), 4.24 (m, 2H), 4.20 (m, 1H), 4.00 (m, 1H), 3.54 (m, 1H), 2.84 (m, 1H),
1.82 (m, 1H), 1.63 (brs, 1H), 1.46 (m, 1H), 1.32 (m, 1H), 1.31 (t, J=7.05Hz, 3H), 0.87
(m, 1H), 0.69 (t, J=7.47Hz, 3H).
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2.41 (m 1 H),

3. 3.84 (s, 3H), 3.86 (s,
3H), 4.22 (m 2H),

1H, 570 (s 1H, 580
1 (s, 1 H. 15 LOMI/1B2004/000836

4

0 (s 1

(ESI+): 323 (I\/H-(F)S [(R R (5§11 THNR (03 8
1.30 (t P

3

1.17 (d, 3H), 1.30 (t, (m 1H), 2.67 (m 1
H, 3.55 (m 1 H), 3.86 (s, 3H), 3.87 (s, 3H), 4.21
(m 2H), 4.58 (m 1 H), 5.36 (s, 1 H, 5.49 (s, 1 H),

6.65 (s, 1 H, 7.15 (s, arations 21 and 22
OOV MO MO N Me 20 %SE%?“E)’E?% (S, R] and

[(RR R, (S, 9]- Meﬂlyu%dlhhiﬂlgﬁ-)@hwmtai

St o YRR oIS SRR GRS Y &eﬁ%’eﬁ pcSHY o the
wceSyqedssqahadaerO%wab eiteno 25l eplagsiurg hydroxide
(3.95gm) and water (10mL) was heated under reflux for 4hr then evaporated to
dryness under vacuum. The residue was partitioned between water (20mL) and
diethyl ether and the aqueous layer was acidified to pH1 by addition of concentrated
hydrochloric acid. The mixture was extracted with diethyl ether (3 x 25mL), the
organic layer dried over anhydrous sodium sulfate and evaporated under vacuum.
The carboxylic acid was dissolved in methanol (20mL) and trimethylsilyldiazomethane
(2M solution in hexanes, 30mL., Aldrich Chemical Company, Milwaukee, WI) was
added slowly. After 1hr the solvent was removed under vacuum, the residue

dissolved in diethyl ether, washed with aqueous sodium carbonate solution (2M),

dried over anhydrous sodium sulfate and evaporated to dryness to give the title
compound (2.1gm).
"H-NMR (CDClg) § 7.27 (s,1H), 7.17 (s, 2H), 3.71 (s, 3H), 3.57 (=, 2H).
Examples 448, 449, 450 and 451

(R, S, R)-4-[(3,5-Dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester



10

di hydr o- 2H qui nol i ne- 1-carboxylic acid ethyl ester
(2.24gm 6.95mmol, 1 eq) was 25 placed in a | QOO

wo oaaisdaot t omed fl ask equi pped with a stir barPENTB20&L000836

di ssol ved in nethylene chlordge (56.5nL).

Tri met hyl oxoni um tetrafl uoroborate (1.29gm 8. 76mmmol ,
1.26 eq) was added to the solution followed by 12.2nL
nore of methyl ene WO 2004/ 085401 PCT/ | B2004/ 000836
-111 chloride. After 12 hr at anbignt tenperature the
reaction m xture was concentrated |[to dryness and used
wi t hout further purificationo Th duct (2.84gm
6.95mmol, 1 eq) was dissol er (20mL) and
stirred for several ﬁouré)at =fipecht ure. The

m xture was saturdtefl with SON@UWICh|OrIde sol ution,
extracted 3 tines pw Ry acetate, dried over
sodiumsul fate, filtere d concentrated to dryness.
Fl ash chr omat ogr aphy el 30720 hexanes/ et hyl

. e W
acetate provided the title cornpounds (1.65gm
4.88mmol, 70%yield). LCWB/\&FUS% 338 (MH).
(R, R, S)-4-[(3,5-Dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-

3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
Cl

(R, S, S)-4-{(3,5-Dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, R, R)-4-[(3,5-Dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
To a solution of methyl (3,5-dichloro)-phenylacetate (311mg, 1.42mmol) in
anhydrous N,N-dimethylformamide (3mL) was added sodium hydride (60% mineral
oil dispersion, 1.93mmol, 77mg) and the mixture was stirred at room temperature for
30min. A solution of (R)-4-bromo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-
1-carboxylic acid ethyl ester (490mg, mixture of isomers, Preparation 43) in



[(R'S) (S, R] "HHNWR (CDCI3): 8 1.17 (d, 3H), 1.29
(t, 3H, 1.81 (m 1H), 2.46 10 (m 1 H, 3.56 (m 1
woH2004888401 (s, 3H), 3.83 (s, 3H), 3.85 (s, 3H),Pdr/E20¢4mM00836

2H), 4.55 (m 1 H), 6.60(5,_2[5]7_|—|), 7.11 (s, 1 H).
LCMS (ESI+): 338 (MH). [(R R7(S, 9)]:'HNWR

(CDCI3): 8 1.13 (d, 3H), 1.29 (t, 3H), 1.78 (m 1H),
2.54 (m 1 H), 3.67 (s, 3H), 3.71 (m 1 H), 3.84 (s,

e pimethonpole (R Sidkagled dd B8 gl srea
@ooraiempdraiungion Bimive WateR es afiddr arf)the (riturR)asaaxttate®with
S Bhrep(cpomel ang Wi g piachvgp A4S I IPRBN? AR
evaporated to dryness to give the crude product as a yellow oil (~460mg). Purification
was achieved using radial chromatography (Chromatron model 7924T, Harrison
Research, Palo Alto, CA) with a 4mm silica gel rotor eluting with hexanes/ethy!
acetate 9:1 and subsequently rechromatographing appropriate fractions eluting with
dichloromethane/hexanes 45:55 to give the title compounds:

(R, S, R)-4-[(3,5-dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (10mg);

MS: 518.3 [M+H]" found;

"H-NMR (CDCls) & 7.55 (brd, J=8.30Hz, 1H), 7.49 (brd, J=8.30Hz, 1H), 7.48
(brs, 1H), 7.33 (m, 2H), 7.33 (m, 1H), 4.33 (m, 1H), 4.31 (m, 1H), 4.24 (m, 1H), 3.56
(d, J=11.62Hz, 1H), 3.52 (m, 1H), 3.46 (s, 3H), 1.86 (m, 1H), 1.53 (m, 1H), 1.47 (m,
2H), 1.34 (t, J=7.47Hz, 3H), 0.74 (t, J=7.47Hz, 3H).

(R, R, 8)-4-[(3,5-dichloro-phenyl)-methoxycarbonyl-methyl]-2-athyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (24mg);

MS: 518.3 [M+H]" found,;

"H-NMR (CDCls) & 7.52 (m, 1H), 7.50 (m, 1H), 7.35 (t, J=1.66Hz, 1H), 7.32
(brs, 1H), 7.30 (d, J=1.66Hz, 2H), 4.30 (m, 1H), 4.27 (m, 1H), 4.20 (m, 1H), 3.78 (d,
J=11.61Hz, 1H), 3.74 (s, 3H), 3.28 (m, 1H), 1.85 (m, 1H), 1.42 (m, 1H), 1.32 (m, 1H),
1.30 (t, J=7.47Hz, 3H), 0.21 (m, 1H), 0.72 (t, J=7.47Hz, 3H).

(R, S, S)-4-[(3,5-dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (29mg);

MS: 518.3 [M+H]" found;

"H-NMR (CDCls) § 7.43 (d, J=8.30Hz, 1H), 7.36 (dd, J=8.30, 1.66Hz, 1H),
7.15 (t, J=1.66, 1H), 6.88 (d, J=1.66Hz, 2H), 6.69 (brs, 1H), 4.45 (m, 1H), 4.32 (m,
1H), 4.31 (m, 1H), 3.75 (s, 3H), 3.62 (d, J=10.79Hz, 1H), 3.40 (m, 1H), 2.88 (m, 1H),
1.75 (m, 1H), 1.64 (m, 1H),1.48 (m, 1H), 1.34 (t, J=7.47Hz, 3H), 0.83 (t, J=7.47Hz,
3H).

(R, R, R)-4-[(3,5-dichloro-phenyl)-methoxycarbonyl-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (18mg);

MS: 518.3 [M+H]" found;
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1, 4-di carboxylic acid-l-ethyl ester 20 [(R S), (S,
R] and [(R R, (S

W®2J0408340 Di et hoxy- 2- et hyl - 3, 4- di hydr o- 2H PCT/IB2004/000836

qui nol i ne-1, 4-car boxylic aci %_@t hyl ester-4-nethyl
ester (0.62gm 1.73mmol, | ed)” was dissolved in

di oxane (12nlL) and water (12nL) in round bottoned
flask with a magnetic stir bar. Sodi um hydroxi de

Foom copiR IEHER) o 250 B SRR B PO pRon e e, 7.33

2P AN, AHE Y . BNGrs2 SHRACAT (i, ARG 2@ trineet), 428 (| 1H), 4.06

=

ue odj r Qxi de d dje et he he
HEPRHTS LG B e P & eVl o (10, 1.47 (.
denasTt(rat eyl hgP (oo eaH= 38y i0tk3 (@ne7axHeaBH)ed Wt h
ether. The organic Iayer%/as cg ected, dried over
magnesi um sul fate, filte 8MREfO2concent rated to
provide the title conpoundﬁ(o. 536gpct 1. 65mmol, 90%
yield) as a mxture of diat;erorrers. 30 LCOMS
(ESI+): 324 (MH). V\D,QQO O F | B2004/ 000836
-112

)

(R, R, S)-4-[(3,4-Dichloro-phenyl)-methoxycarbonyl-methyl]-2-ethyl-8-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of methyl (3,4-dichloro)-phenylacetate (1.22gm, 5.57mmol) in
anhydrous N,N-dimethylformamide (5mL) was added sodiumn hydride (60% mineral
oil dispersion, 7mmol, 280mg) and the mixture was stirred at room temperature for
5min. A solution of (R)-4-bromo-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qguinoline-1-
carboxylic acid ethyl ester (798mg, mixture of isomers, Preparation 43) in anhydrous
N,N-dimethylformamide (4mL) was added and the mixture was stirred at room
temperature for 18min. Water was added and the mixture was acidified by addition
of 2N hydrochloric acid then exiracted with dichloromethane (x 3) and the organic
exiract was dried over anhydrous sodium sulfate and evaporated to dryness to give a
yellow oil. This was dissolved in tetrahydrofuran (10mL) and water (5mL) and
aqueous sodium hydroxide (2N, 10mL) was added. The mixture was stirred at room
temperature for 24hr then partitioned between hydrochloric acid (0.1N) and
dichloromethane. The organic extract was dried over anhydrous sodium sulfate and
evaporated to dryness to give a mixture of carboxylic acids. This material was
purified by chromatography on silica gel eluting with hexanes/ethyl acetate 5:1 then
4:1. Fractions containing the first carboxylic acid to elute (with the desired R, R, S
stereochemistry) were combined, evaporated to dryness under vacuum and
dissolved in methanol (25mL). Trimethylsilyldiazomethane (2M solution in hexanes,
Aldrich Chemical Company, Milwaukee, WI) was added slowly until effervescence
ceased and a yellow color persisted. This was discharged by addition of a smalll
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[(R S), (S, R]:'"HNWR (CDCI3): 8 1.18 (d, 3H), 1.30
(t, 3H), 1.89 (m 1 H, 2.48(m 1 H, 3.61 (m 1 H,

wa2@4/08801 3H), 3.85 (s, 3H), 4.21 (m 2H), 4. 6BCT/MB2004/000836

H, 6.75 (s, 1 H, 7.15 (5, }oH) . LOVS (ESI+): 324
(M#). 5 [(R R, (S, 9]: 'BRVR (CDO3): 6 1.14 (d,
3H), 1.29 (t. 3H), 1.83 (m 1 H), 2.56 (m 1 H, 3.74
(m 1 H), 3.85 (s, 6H, 4.21 (m 2H. 4.76 (m 1 H).

gmégﬁ%égétlﬁcg ﬁt}é?}% @en%%en@&@ﬁ%@é viduibnd the rEibue

was purified by chromatography on silica gel eluting with a hexanes/dichloromethane
gradient from 2:1 to 1:2. Final purification was achieved using reverse phase HPLC
using the Shimadzu preparative HPLC system (Shimadzu Corporation, Kyoto, Japan)
eluting with a 30-100% acetonitrile/water/0.1% formic acid gradient on a 19x50mm
Waters Symmetry Column (Waters Corp, Milford, MA) 8 min run, 6 min gradient,
25mL/min, UV triggered collection, observing at 210nm. The product-containing

fractions were evaporated to dryness to give the title compound (75mg).
MS: 518.3 [M+H]" found.
'H-NMR (CDCls) § 7.52 (m, 1H), 7.51 (m, 1H), 7.50 (m, 1H), 7.47 (d, J=8.3Hz,
1H), 7.34 (brs, 1H), 7.25 (dd, J=8.3, 2.49Hz, 1H), 4.28 (m, 1H), 4.27 (m, 1H), 4.20
(m, 1H), 3.80 (d, J=11.62Hz, 1H), 3.73 (s, 3H), 3.29 (m, 1H), 1.86 (m, 1H), 1.50 (m,
1H), 1.37 (m, 1H), 1.30 (1, J=7.47Hz, 3H), 0.90 (m, 1H), 0.71 (i, J=7.47Hz, 3H).
Example 453

(R, S) and (R, R)-4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester
To a solution of the diastereoisomeric mixture (R, R) and (R, S)-4-[1-(3,5-bis-
trifluoromethyl-phenyl)-2-hydroxy-ethyl}-2-ethyl-6-trifluoromethyl-2H-quinoline-1-
carboxylic acid ethyl ester (Example 437, 57mg, 0.102mmol) in dichloromethane
(1mL) under nitrogen was added triethylamine (43pL, 0.306mmol) followed by acetyl
chloride (SpL, 0.132mmol). After 3hr the mixture was partitioned between water and
dichloromethane, the organic layer was separated, dried over anhydrous sodium
sulfate and evaporated under vacuum. The residue was purified by chromatography
on silica gel eluting with hexanes then hexanes/ethyl acetate 19:1 then 9:1 then 4:1

then 3:7 and finally 2:3 to give the title compound as a mixture of diastereoisomers
(51mg).
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10 [(R S), (S, R] and [(R R), (S
S)]-4-(3,5-13is-trifluoronethyl-benzyl carbanoyl)-6,7

W(drzmmokﬂmy 2- et hyl - 3, 4- di hydr o- 2H qui nol i ne- | PCHIB2004y100836

ic acid ethyl ester [(R §),0q6S R] and [(R R, (S
S)]-6, 7- D met hoxy- 2- net hyl - é? di hydr o- 2H
gui nol i ne-1, 4-di carboylic aC|d 1 -ethyl ester
(0. 229gm O 710mm|) was placed in a 25nL round
bot t ongst Bhed with a stir bar. Methylene
chl orlde (7 ) was 15 added fol l owed by the addition
of 3,5-bis(trifluoronmet hxpaeleAddan ne (0.519gm
2.14mol, 3.0 eq). To this reafztlorlt

2gm 0. 146mmol ,

1- hydroxybenzotr| azol e hydrate (G :
0.2 eq) and ﬂ%]/\@
1- (3- di net hyl am nopr op ar bodi i m de

hydrochl oride (0.232gm 1. 1. eq) were
added. The reaction m'g(ture was St rxéd at room
tenperature. After 13 .. thes A1 was quenched

wi th water and ext gdcted imes with ethyl
acetate. The organic |3 e collected, dried over
sodium sulfate, filtere rated to provide the
title conpounds (0. 12259m 0.1223mmo1, 58%yield) as a
m xt ure of diastereoi soner g (ESI+): 549 (MH).

(R, R, S)-4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R, R, S)-4-[1-(3,5-bis-trifluoromethyl-phenyl)-2-hydroxy-
ethyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 447, 50mg, 0.0896mmol) in dichloromethane (1mL) under nitrogen was
added triethylamine (37pl, 0.262mmol) followed by acetyl chloride (8.3pL,
0.116mmol). After 30min the mixture was partitioned between water and
dichloromethane, the organic layer was separated, dried over anhydrous sodium
sulfate and evaporated under vacuum. The residue was purified by chromatography
on silica gel eluting with hexanes then hexanes/ethyl acetate 19:1 then 9:1 then 4:1 to
give the title compound (41mg).

MS: 600.4 [M+H]" found.

"H-NMR (CDCls) 8 7.88 (s, 1H), 7.85 (s, 1H), 7.73 (s, 2H), 7.64 (m, 1H), 7.62
(m, 1H), 4.80 (dd, J=11.62, 4.15Hz, 1H), 4.29 (m, 1H), 4.25 (m, 1H), 4.23 (m, 1H),
4.20 (m, 1H), 3.72 (ddd, J=9.13, 9.13, 3.32Hz, 1H), 2.79 (m, 1H), 1.97 (s, 3H), 1.84
(m, 1H), 1.46 (m, 1H), 1.32 (m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.87 (m, 1H), 0.69 (t,
J=7.47Hz, 3H).

Example 455
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IHNWVR [(R R), (S, S) and (R S) (S, R] (CDCI3): 6
1.16 (d, 3H), 1.24 (t, 3H), 25 1.80 (m 1 H, 2.66

w@ego48Hp1 3.64 (m 1 H), 3.81 (s, 3H), 3.86 (BCT/BIPO4/000836

4.11 (m 2H), 4.29 (m 1 H),5g4.56 (m 2H), 4.70 (m
2H), 6.05 (m 1 H), 6.40 (m H, 6.65 (s, 1 H),

6.60 (s, 1 H, 7.13 (s, 1 H, 7.66 (s, 2H), 7.75 (s, 1
H, 7.80 (s, 1 H. LCVM5 (ESI+): 549 (M#). WO

2004/ 085401 PCT/ | B2004/ 000836 118 Preparations 25
and 26 [(R S), (S, R] and [(RTRF, (S,

S)] -6, 7- D net hoxy- 4- ( et hqymst - car banoyl ) - 2-

nmet hyl - 3, 4- di hydr o- 2H qU| ngl Hn arboxylic acid
ethyl ester [(R S) and R -R), (S,

qU|noI|ne |, 4- dlcar- Y d-1 -ethyl ester
(0.536gm 1.55nnn|) was g [ 25nmL round
bottoned fl ask equi pped t hNa ir bar and dissol ved
in methylene chloride (10n;i\ The reaction m xture
was cooled to 0 C, and di- Pso-L\

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R, R, S)-4-[1-(3,5-bis-trifluoromethyl-phenyl)-2-hydroxy-
ethyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 447, 20mg, 0.035mmol) in tetrahydrofuran (1mL) under nitrogen was
added sodium hydride (60% mineral oil dispersion, 0.043mmol, 1.7mg) followed after
5min by iodomethane (2 drops). After stirring for 16hr additional aliquots of sodium
hydride (2mg) and iodomethane (3 drops) were added. The mixture was stirred at
room temperature for 48hr then diluted with ethyl acetate. The mixture was washed
with water, the organic layer separated, dried over anhydrous sodium sulfate and
evaporated under vacuum. The crude product was purified by chromatography on
silica gel eluting with hexanes then hexanes/ethyl acetate 19:1 then 9:1 to give the
title compound (12mg).

MS: 572.5 [M+H]" found.

"H-NMR (CDCl3) 5 7.81 (s, 1H), 7.76 (s, 2H), 7.61 (brs, 1H), 7.52 (m, 2H),
4.27 (m, 1H), 4.24 (m, 1H), 4.21 (m, 1H), 3.89 (dd, J=9.96, 3.32Hz, 1H), 3.74 (dd,
J=9.13, 7.47Hz, 1H), 3.55 (m, 1H), 3.29 (s, 3H), 2.85 (m, 1H), 1.80 (m, 1H), 1.47 (m,
1H), 1.32 (m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.87 (m, 1H), 0.69 (t, J=7.47Hz, 3H).

Example 456
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propyl et hyl am ne (0.18gm 2. Omol, 1.3 eq) was added
foll owed by addition of N, O di-nethyl hydroxyl am ne

whyanoshabori de (1.1 eq), 4-dinethylam nopyri di PET/(K2004/000836

eq), and 10 282-

1- (3-di net hyl am nopropyl ) - 3- et ﬁyl car bodi i m de
hydrochloride (1.2 eq). The reaction mxture was
stirred at roomtenperature. After 12 hr, the reaction
m xture was quenched with water gnd extracted 3 tines
with ethyl acetate. The organic Yayers were
collected, dried, filtered, and concentrated to
provide the title conpounds” l-‘ gm 1.52mmol, 98%
yield) that were used w tho ‘ erFpurification. 15
LCMS (ESI+): 367 (MHE.F[(R 7 S).] 1H NWR
(CDCI3): 6 1.10 (d, 3H . BiH), 1.83 (m 1H),
2.41 (m 1 H), 3.16 f(s, 138 (s, 3H), 3.80 (s,
3H), 3.82 (s, 3H), 4.06 1 4.21 (m 2H), 4.84
(m1H, 6.55 (s, 1 H, 7.16Ns," 1 H. LCVB (ESI+):
367 (MH#). 20 [(R S), (S, @iq\ IHNWR (CDCI3): 6 1.32
(d, 3H, 1.65 (t, 3H, 1.79(nP 1 H, 2.39 (m 1 H),
3.16 (s, 3H), 3.35 (s, 3H, 3. (s, 3H), 3.82 (s,

3('}3, R, %‘)-9153[1 -?&-Bils-t%aorémétlrmyl-phenyl)-z-fluoro-ethyl]-z-ethyl-6-triﬂuoromethy|-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
To a solution of (R, R, S)-4-[1-(3,5-bis-trifluocromethyl-phenyl)-2-hydroxy-
ethyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(Example 447, 20mg, 0.035mmol) in dichloromethane (1mL) under nitrogen was

added diethylaminosulfur trifluoride (47pL, 0.358mmol). The mixture was stirred at
room temperature for 3hr then a further aliquot of diethylaminosulfur trifluoride (47uL,
0.358mmol) was added. After 1hr the mixture was partitioned between water and
dichloromethane, the organic layer was separated, dried over anhydrous sodium
sulfate and evaporated under vacuum. The residue was initially purified by
chromatography on silica gel eluting with hexanes/ethyl acetate 19:1 then 19:1 then
9:1 and finally purified by reverse phase hplc using the Shimadzu preparative HPLC
system (Shimadzu Corporation, Kyoto, Japan) eluting with a 30-100%
acetonitrile/water/0.1% formic acid gradient on a 19x50mm Waters Symmeiry
Column (Waters Corp, Milford, MA) 8 min run, 6 min gradient, 25mL/min, UV
triggered collection, observing at 210nm. The product-containing fractions were
evaporated to dryness to give the title compound (3mg).

MS: 560.3 [M+H]" found.

"H-NMR (CDCls) § 7.86 (s, 1H), 7.80 (s, 2H), 7.55 (m, 2H), 7.54 (s, 1H), 4.93
(ddd, J=46.47, 9.96, 4.14Hz, 1H), 4.82 (ddd, J=46.47, 9.96, 6.64Hz, 1H), 4.28 (m,
1H), 4.27 (m, 1H), 4.23 (m, 1H), 3.72 (m, 1H), 2.91 (m, 1H), 1.88 (m, 1H), 1.48 (m,
1H), 1.34 (m, 1H), 1.32 (t, J=7.47Hz, 3H), 0.92 (m, 1H), 0.71 (t, J=7.47Hz, 3H).

Example 457
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(m 2H), 4.84 (m1H, 6.45 (s, 1 H, 7.05 (s, 1 H).
Examples 13 and 14 CF3 O1 MOCF3 11 MO N M

wWeoRENSR2BL [ (R, S), (S, R] and [(R R, (S PCT/IB2004/000836

S)]-4-(3,5-Bis-trifluoronethylzbenzoyl)-6, 7-di met hoxy-
2- et hyl - 3, 4- di hydr o- 2H qui ndl'r ne- 1- car boxyl i c acid
ethyl ester [(R 9, (S, R] and [(R R, (S

S)]-6, 7- Di net hoxy- 4- (met hoxy- net hyl -

car banoyl ) - 2- met hyl - 3, 4- di hydr @- 2H-qui nol i ne- 1- car boxy
lic acid ethyl ester (0.56gm 45mmol, 1 eq) was

di ssol ved in tetrahydrof uram,( 12k in a round
bottonmed flask WO 2004/ 0850;f| P B2004/ 000836

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-amino-ethyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-carbamoyl-
methyl}-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (Example 438, 25mg, 0.0438mmol) in tetrahydrofuran (3mL) under nitrogen
was added borane-dimethylsulfide complex (8.3uL, 0.0876mmol). The mixture was
heated at 70°C for 48hr then water (2.5mL) and saturated aqueous sodium carbonate
solution (1mL) was added. The mixture was heaied at 70°C for 1hr then pariitioned
between water and dichloromethane. The organic layer was evaporated to dryness
under vacuum and the residue dissolved in diethyl ether (6mL) and 2N hydrochloric
acid (1mL) added. After 24hr the mixture was diluted with water, sodium carbonate
solution added and the mixture was extracted with dichloromethane. The organic
layer was dried over anhydrous sodium sulfate and the solvent was evaporated under
vacuum. The crude product was purified by chromatography on silica gel eluting with
hexanes/ethyl acetate 3:1 then ethyl acetate give the title compound (18.5mg).

MS: 557.4 [M+H]" found.

'H-NMR (CDCl) § 7.84 (s, 1H), 7.77 (s, 2H), 7.58 (brs, 1H), 7.52 (m, 2H),
4.27 (m, 1H), 4.23 (m, 1H), 4.22 (m, 1H), 3.44 (dd, J=13.28, 3.32Hz, 1H), 3.35 (m,
1H), 3.09 (dd, J=13.28, 9.13Hz, 1H), 2.76 (m, 1H), 1.76 (m, 1H), 1.45 (m, 1H), 1.34
(m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.84 (m, 1H), 0.69 (t, J=7.47Hz, 3H).

Examples 458, 459, 460 and 461
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-114 equi pped with a magnetic stir bar. The reaction
was cooled to O C. 3,5- Bis(trifluoronethyl)phenyl

wOora@aesi4om bromi de (13.6nL of 0.5 M sol ution) PeEFIEAUKHS36

drop wise, and the reaction ggxture was stirred at
roomtenperature. After 12 hr, the reaction mxture
was quenched with aqueous ammnl um chl oride, further 5
saturated with NaCl and extracted 3 tinmes with ethyl
acetate. The organic |layers werg,. collected, dried
over sodiumsulfate, filtered ard concentrated to
dryness. Flash chromatography uting with 90/ 10
hexanes/ et hyl acetate proyidgd e title compounds
(0.556gm 1.07nmol, 73%y|e ). L Y ESI+): 520
(MH). 10 [(R S), FH R A H'NWR (CDCI3): 8 1.24 (d,
3H), 1.35 (t, 3H), 1.81 2.52 (m 1 H), 3.63
(s, 3H), 3.88 (s, 3H), &2 Mp, 4.42 (m 1 H),
4.57 (m 1 H, 6.21 (s, 1 Hp .15 (s, 1 H), 8.13 (s,
1 H), 8.45 (s, 2H). LCVB (EST+j: 520 (MH+).

[(R, S, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl}-2-ethyl-6-

trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

c':ozEt
(R, R, R)]-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
CF4

(|302Et
[(R, R, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

ICozEt
(R, S, R)]-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
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[(R R, (S, S)] 'HNW (CDCI3): S 1.18 (d, 3H), 1.28
(t, 3H), 1.88 (m 1H), 15 2.67 (m 1 H), 3.79 (s, 3H),

w@2@4/08191 3H), 4.21 (m 2H), 4.45 (t, 1 H), 4.881/{Bep041000836

H, 6.59 (s, 1 H, 7.07 (s,2é5l—|) 7.97 (s, 1 H, 8.25
(s, 2H). Exanple 15 CF3 CF3 FFCF3FCF3 MOH
MO .,,\H MeON Me MeO N //Me COREt OREt [(R R),
(S 9]-

4-(3, ﬁhgéesccfrédod{uha@(p?é%lﬁw prES LY e hipldd P20 288yl 75% were

nmet hyl -
orerp@taddrst 9ptB:a11y enriehed twmmyqamwlon & the-corresrpogingcacamate

EeedY B gerea i S ominey v sy 8roleau o ose

desarbeshe®id- di hydr o- 2H qU| noI i ne-1-carboxylic acid
ethyl eahbles 482, 483984 dialamol ) was

CF4

HoN O CF3
N Me

(|302Et
Preparation of [(R, R, R)], [(R, R, S)], [(R, S, S)], and [(R, S, R)]-4-[Amino-(3,5-bis-
trifluoromethyl-phenyl)-methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-
carboxylic acid ethyl ester

General procedure to make amine compounds: [(R, R, R)]-4-(3,5-bis-
trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester (0.527 grams, 0.971 mmol, 1 eq) was placed in
a round bottomed flask equipped with a magnetic stir bar. Methylene chloride (20
mL) was added followed by the addition of triethylamine (0.456 mL, 3.37 mmol, 3.37
eq) and mesyl chloride (0.150 mL, 1.94 mmol, 2.0 eq) at room temperature and the
reaction mixture was stirred overnight. The reaction mixture was guenched with
water, extracted 4 times with ethyl acetate. The organic layer was washed with 0.1M
HCI, followed by saturated bicarbonate solution and dried over sodium sulfate. The
solution was filtered, concentrated and dried on the high vacuum to provide [(R, R,
R)]-4-[(3,5-bis-trifluoromethyl-phenyl)-methanesulfonyloxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.599 grams,
99% vyield) as a white solid, MS (ES+) m/z=622 (M+1).

(R, R, R)]-4-[(3,5-bis-trifluoromethyl-phenyl)-methanesulfonyloxy-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.313
grams, 0.504 mmol, 1 eq) was placed in a round bottomed flask equipped with a
magnetic stir bar. DMF (12 mL) was added followed by the addition of sodium azide
(0.201 grams, 0.3.10 mmol, 6.1 eq). The reaction mixture was heated to 70°C for 12

hours. The reaction mixture was cooled to room temperature, diluted into 200 mL of
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di ssol ved in nethylene chloride (0.25nL) in a vial
equi pped wth a nagnetic stir bar.

wQ Biogg4met hoxyet hyl ) am no] sul fur trifl uori de POT/BE2004/000836

1.20mol, 10 eq) was added t@gg5 this solution and the
reaction mxture was stirred at roomtenperature.
After 12 hr, the reaction m xture was quenched with
sat urat ed aqueous anmoni um chl oride solution and

PAOALGHPFashdd A Fredd ighbr?r%héﬁ'd g%‘f&l. &8 -EtORE wak %a‘z{cged dried
| ayers were collecteaq, rred over nmagnesi um su at e,
fovénsedisien sutfetes éitarechardicensdnipied. f Thaimbierishwasrmrified aphy

ot o Pile (B R S A o p oy nehineny-
miényli -6 tbyldbiifloarnaethyis3, d4yrio-27-qginniisle-1-e8boxsiieady ethy
AP 112 s 4By Bnd iy M OB
5 2. 45R R SY-4Azide:(85-tsrifidoreethgl-areng-medti]:2-@hgs- ( s,
Siherefnetiy S argy grftuibysd-ode Gyt bt Bieg 302 argrs.
)356 mol, 1 eq) was placed in a round bottomed flask and equipped with a
magnetic stir bar and reflux condenser. NH,CO,H (0.226 grams, 3.58 mol, 10.1 eq)
and Pd/C (0.113 grams, 0.107 mol, 0.30 eq) was added followed by the addition of a
2:1 solution of methanol and ethyl acetate (8.80 mL). The reaction mixture was
refluxed for 2 hours and then filtered through Celite®. The fitrate was concentrated
but not to dryness and partitioned between ethyl acetate and aqueous sodium
bicarbonate solution. The organic layer was collected, dried over sodium sulfate,
filtered and concenirated. The crude material was purified on Biotage Flash 40 M to
provide the desired compound, [(R, R, S)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (0.162 grams, 83% yield) MS (ES+) m/z=543 (M+1).

'H NMR (CDClg): & 0.82 (t, 3H), 1.32 (t, 3H), 1.34-1.57 (m, 3H), 2.53 (m,
1H), 3.00 (m, 1H), 4.28 (q, 2H), 4.50 (d, 1H), 4.54 (m, 1H), 7.03 (s, 1H), 7.42 (d,
1H), 7.60 (d, 1H), 7.66 (s, 2H), 7.72 (s, 1H).
MS (ES+) m/z=543 (M+1).

These additional compounds were prepared using analogous procedures to
those described herein:

(R, S, S)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester:



Exanples 16 and 17 CF3 CF3 e e HO Il HO MeO H CF3 MeO

,HCF3 MeON M MeON/'Me COREt COREt [(RR R R),
w@3)0483548) ] and [(R R S), (S, S, PCT/IB2004/000836

R)]-4-[(3,5-Bis-trif|uoronet%z_-phenyl)- 10

hydr oxy- et hyl ] - 6, 7- di met hoxy-2- et hyl - 3, 4- di hydr o- 2H

gui nol i ne-1-carboxylic acid ethyl ester [(R R, (S

S)]-4-(3,5-Bis-trifluoromethyl -benzoyl)-6, 7-di met hoxy-

ot iyl HPER R SRR (o e e R, a5, 20

rlcﬁ}’n(m Ublt& U@)dzﬁpasmspm.p@emm BHp 4 (cbt1Hg, B5i (m, 2H),

2 6 T ST 88 G (0. 131 om 3. demmol . 6

MS (ES+ m/z=543 (M+1).

5 CO.Et
(R, R, R)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester:
HNMR (CDCls): 8 0.75 (t, 3H), 1.33 (t, 3H), 1.37-1.62 (m, 3H), 1.82 (m, 1H),
2.98 (m, 1H), 4.17-4.36 (m, 4H), 7.51 (s, 1H), 7.53-7.61 (m, 2H), 7.83 (s, 1H), 7.86
10 (s, 2H);
MS (ES+) m/z=543 (M+1).

c':ozEt
(R, S, R)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-ethyl-6-2-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester:

15 HNMR (CDCls): 5 0.82 (t, 3H), 1.27 (t, 3H), 1.40-1.64 (m, 3H), 2.07 (m, 1H),
2.76 (m, 1H), 4.09-4.27 (m, 3H), 5.07 (m, 1H), 7.55 (q, 2H), 7.66 (s, 1H), 7.83 (s,
1H), 7.96 (s, 2H);

MS (ES+) m/z=543 (M+1).
Example 466, 467, 468 and 469

20 The following compounds were prepared from starting materials and
procedures analogous to those described above, particularly in Examples 18, 19,
and 456.



eq) at roomtenperature, After 1 hour, the reaction

m xture was quenched with a brine solution, extracted
w2000 t h et hyl acetate and dried over sodPCB2004/000836

sulfate. The material was p%}gfi ed by flash

chromat ography eluting with 25 hexanes/ et hyl

acetate to provide the title conpounds (0.271 gm

0.52mmol, 89%vyield). 20 Di astereoi somer 1 (29%yi el d)

LCMB (ESI+): 522 (MH). 1H NWR (&DCIB) 8 1.12 (d,

3H, 1.29 (t, 3H, 1.39 (m 1 252(m 1 H, 2.81

(br s, 1 H, 2294 (m 1 H), : , 3.83 (s,

3H), 4.21 (m 2H), 4.67 (ng Q{? d 1 H), 6.18

(s, 1 H, 7.02 (s, 1 H, (S, 2 772(s 1 H.

25 Di ast er eoi soner Fa¢«¢ LCVS (ESI +): 522

(MH+#). "H NWR (CDCl 3): 3H), 1.34 (t, 3H),

1.56 (m 1 H), 1.86 (m w20 (m 1 H), 3.87 (s,

3H), 3.88 (s, 3H), 4.26 (m Et449(m 1 H, 4.77

(d, 1 6.70 (s, 1 H, 7.09 (s, 1 H, 7.84 (s, 3H.

(R, S R)]-4-(3,5-bis-trifluoromethy!- phenyl)-ﬂuoro -methyl]-2-ethyl-6-

trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
"H-NMR (CDCls): §7.92 (s, 1H), 7.83 (s, 2H), 7.67 (s, 1H), 7.57 (s, 2H), 6.5
5 (d, 1H), 4.24 (m, 3H), 2.91(dd, 1H), 2.08 (m, 1H), 1.51 (m, 3H), 1.27 (t, 3H), 0.80 (t,
3H);

MS: 546.3 [M+H]+ found.

CO,Et
[(R, S, S)]-4~(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-2-ethyl-6-
10 trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
'H-NMR (CDCls): §7.96 (s, 1H), 7.88 (s, 2H), 7.76 (s, 1H), 7.55 (s, t, 2H),
5.86 (dd, J=9.13 Hz, 1H), 4.25 (m, 3H), 3.10 (m, 1H), 1.75 (m, 1H), 1.47 (m, 2H),
1.29 (t, 3H), 1.18 (t, 3H), 0.77 (t, 3H);
MS: 546.4 [M+H]+ found.

15 (':ozEt
[(R, R, S)]-4-(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
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WD 2004/ 085401 PCT/ | B2004/ 000836 -116 Exanples 18 and
199 CF3CFR3 / I / 1 FCF3 FCF3 MOHMO.,%H MO

WORM03@ N "Me COREt COREt [(R R R), (S, SPCBIB2a0uA00836

(R R S, (S S 289-
R)]-4-[(3,5-Bis-trif|uororretﬁy?-phenyl)-fluoro-

nmet hyl ] - 6, 7- di met hoxy- 2- net hyl - 3, 4- di hydr o- 2H qui nol i n
e-1-carboxylic acid ethyl ester 5 [(R R R, (S S

S) aan@%p%oég) g(ﬁg LS§1Hr)m7 9 (A 11, 7.47 (d, 1H), 7.43 (5, 2H), 6.86

-4- tri oro

5 6% Tt} 4.6) (i ﬁ&kry BBty 3y 268,
- ' ' t
2B Ot M e T R R SRS Cone

MS: 546.3 [M+H]+ found

(l)OzEt

[(R, R, R)]-4-[(3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

'H-NMR (CDCls): § 7.88 (s, 1H), 7.63 (s, d, 3H), 7.52 (d, 1H), 7.41(s, 1H),
5.58 (dd, J=7.47 Hz, 1H), 4.42 (m, 1H), 4.24 (m, 2H), 3.40 (m, 1H), 1.97 (m, 1H),
1.74 (m, 1H), 1.41 (m, 2H), 1.27 (1, 3H), 0.72 (t, 3H);

MS: 546.3 [M+H]+ found.

Examples 470, 471, 472 and 473

The following compounds were prepared from starting materials and
procedures analogous to those described above, as shown in Scheme 2 whereby
the addition of a suitable organometallic derivative such as magnesium or lithium
derivative, prepared from a compound alkyl-Hal, wherein Hal represents a chlorine,
bromine or iodine atom to XXV produced compounds shown in examples 470, 471,
472 and 473.

[(R,R), (S,S)]-4-[(3,5-Bis-trifluoromethyl-benzoyl)]-6 -triflucromethyl -2-ethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.015 grams, 0.028 mmol)
was placed in a small round bottomed flask containing a magnetic stir bar and
dissolved in 0.50 mL of tetrathydrofuran. Methyl magnesium bromide solution (0.028
mL of 3.0 M in diethylether) was added to the reaction mixture at room temperature
and stirred for 2 hours. The reaction mixture was then quenched with saturated
ammonium chloride solution and extracted into ethyl acetate. The organic layer was
washed with water, dried over magnesium sulafte, filtered and concentrated to
provide the desired products as an crude oil. The alcohol diastereomers were

separated by silica gel chromatography to provide [(R, R, R)],-4-[(3,5-bis-
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20

bottonmed fl ask containing a magnetic stir bar and
di ssol ved in dichloronmethane (0.25nm). To this

wo e@ensaanm, (di et hyl ami no)sul fur trifluoride (OPABEB)4/000836
was added 10 dropw se at roomghenperature. After 2 hr,
the reaction was quenched with the addition of
aqueous ammoni um chl ori de solution and extracted 3
times with Et OAc. Organics were coll ected, dried over

VAol 4 AR SPORSCA AALERY & il
lgmvshr(eESparj)oxmac:@ ) estqraanﬂ &(RNWSQ]GEEGB §7b1s-16ﬂqorqmeml-
?E@ny&%—ﬁ%é&% ?@]-‘2_%5')9 %—t(’l%or%r'ﬁ@my}z% A 54&&% %ung&ﬂ)%sl
Gapoxylis acid eyl eger9 (s, 1 H), 7.1 (s, 1 H, 7.8 (s,
3H), 7.95 (s, 1 H). %F%paration 27 OO0 F cha\/le FF

H

FsC O
N Me

c':ozEt c':ozEt
[((R, R, R), (R, R, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-1-hydroxyl- ethyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
First eluting compound: "H-NMR (CDCls): & 7.86 (s, 2H), 7.80 (s, 1H), 7.53
(dd, 2H), 7.34 (s, 1H), 4.3 (m, 2H), 4.18 (m, 1H), 3.18 (m, 1H), 1.95 (m, 1H), 1.80 (s,
TH), 1.5-1.63 (m, 4H), 1.24 - 1.45 (m, 5H), 0.70 (t, 3H);
MS: 588.3 [M+H]+ found.
Second eluting compound:"H-MMR (CDCls): § 7.76 (m, 3H), 7.53 (d, 1H),
7.42 (d, 1H), 7.06 (s, 1H), 4.41 (m, 1H), 4.2 (q, 2H), 3.18 (m, 1H), 2.30 (m, 1H), 1.91
(brs, 1H), 1.62-1.74 (m, 4H), 1.24 - 1.43 (m, 5H), 0.77 (t, 3H);
MS: 588.3 [M+H]+ found.
CF4

OH
Me CF,

F3C ,‘\\H

Me

([l\)]OZEt CO,E
(R, S, R), (R, S, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-1-hydroxyl- ethyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
First eluting compound: "H-NMR (CDCl,): § 7.86 (s, 1H), 7.80 (s, 1H), 7.70
(s, 1H), 7.55 (m ,2H), 7.35 (s, 1H), 4.3 (m, 2H), 4.19 (m, 1H), 3.20 (m, 1H), 1.91 (m,
1H), 1.60 (s, 3H), 1.30 (t, 3H), 0.70 (t, 3H);
MS: 556.2 [M-HJ found.



10

15

20

wa@eoono8isne- 1, 4 di carboxylic acid-1-ethyl

SCCC FFNMNM CRE CREt 20 [(R S) and (R
R)]-4-Chl oro-2-ethyl-6-trifl uoronethyl -3, 4-di hydro-2H
est er PAF/R206w100836
ester

(R) - 2- Et hyl - 4- hydr azono- 6- tn?? uor onet hyl - 3, 4- di hydr o-
2H qui nol i ne-1- carboxylic acid ethyl ester
(Preparation 6, 1.22gm 3.70mol) was placed in a

250 d t
bi ot PRt BB A SEUBALRAR s 80 [, 267,780 GafH. 7.50
éuisli 1tH) on40{ddvRBR 44 Zbranid), 4.80 éq) 2H)TRO5(ealdt)i 2165 (@asn,gl),
I B 0008 ed from

Firde AR e I g 208 ortte 2 2L ESEHHE i 1 e
sol ut M&n568.8 [MiH]" faumed through Cel i te(r) and
concentrated to a fi n@xamﬁe Yop 9 54%)% Addi ti onal

The following compounds were prepared from starting materials and
procedures analogous to those described in Scheme 1 above, particularly in
Example 2.

c':ozEt
[(R, R)], (R, S)]-4-[(3,5-bis-triflucromethyl-phenyl)-1-hydroxyl-
methoxycarbonyl-methyl]- 6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid

ethyl ester

Diastereomer 1: 'H-NMR (CDCls): 5 7.92 (s, 2H), 7.73 (s, 1H), 6.81 (s, 1H),
5.80 (d, 1H), 5.20 (br m, 1H), 4.40 (brs, 1H), 4.30 (m, 1H), 4.20 (br m, 1H), 3.84 (s,
3H), 3.80 (s, 3H), 3.50 (s, 3H), 1.34 (m, 4H), 1.09 (d, 3H);

MS: 578.5 [M+H]+ found.

Diastereomer 2: "H-NMR (CDCls): & 8.18 (s, 2H), 7.87 (s, 1H), 6.67 (s, 1H),
5.65 (br s, 1H), 5.15 (br s, 1H), 4.31 (brm, 1H), 4.20 (br m, 1H), 3.86 (s, 3H), 3.80 (s,
3H), 3.58 (s, 3H), 1.33 (t, 3H), 1.09 (d, 3H);

MS: 578.6 [M+H]+ found.

(Examples 476 and 477

The following compounds were prepared from starting materials and

procedures analogous to those described in Scheme 1 above, particularly in

Examples 7 and 8.
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tol uene (100m.) was added and concentrated to 40niL. To
this solution was added of di-iso-propylethylam ne

w@ 2002684491 18. 5nmol ), fol | owed by the additi on PET/BEXW64000836

phosgene solution in tol uene_zég_. 5m.). The reaction

m xture was stirred for 45 mn before anhydrous

nmet hanol (10nL) was added. After 2 hr, the reaction
was concentrated down to 20nL, extracted into

nmet hyl ene chl ori de and washed vviCtFQ 0.1 N HCA. The
organi c | ayer was collected, drijed over magnesi um
sulfate, filtered and congentgdted to dryness to
obtain the title conpound 0 §F66m’ml, 98% 10
yield). LCVS (ESI+): 38¥0 (R, (R R: '"HNW
(CDCI3): 8 0.95 (t,M8®) Mim 2H), 1.30 (t, 3H),
2.60 (dd, 1 H, 2.79 ( , 3.99 (s, 3H), 4.23

Preparation 28 and 29 0 0 c';ozEt

(R, S, R), (R, S, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl- methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester

First Eluting: 'H NMR (CDCly): & 8.18 (s, 2H), 7.88 (s, 1H), 7.03 (brs, 1H),
6.73 (s, 1H), 4.31 (m, 1H), 4.20 (m, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 3.81 (s, 3H), 3.30
(d, 1H), 1.70 (m, 2H), 1.21 -1.30 (t, m, 4H), 1.09 (d, 3H);

MS: 580.6 [M+H]+ found.

Second Eluting: "H NMR (CDCls): 8 8.25 (s, 2H), 7.84 (s, 1H), 6.92 (br s,
1H), 6.30 (s, 1H), 4.55 (m, 1H), 4.30 (m, 1H), 4.20 (m, 1H), 3.88 (s, 3H), 3.80 (s, 3H)
3.60 (d, 1H), 3.40 (s, 3H), 2.03 (m, 2H), 1.55 (m, 1H), 1.32 (t, 3H) 1.09 (d, 3H);

MS: 580.5 [M+H]+ found.

Examples 478 and 479

The following compounds were prepared from starting materials and
procedures analogous to those described above, particularly in Examples 448, 449,
450 and 451.

(R, R, R), (R, R, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl

ester
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FFOM FO®L H,,\HFI ~FNMNM CXRE COREt
Preparation of [(R S) and (R

wRpjo4@sEO Nyl - 6-tri fl uoromet hyl - 3, 4- di hydr o- 2H PCI/TB2004180836

- 1, 4-di carboxylic acid- I-eta%é ester-4-nethyl ester
[(R S) and (R, R]-4-Chloro

ethyl -6-trifluoronethyl -3, 4- dlhydro 2H qui nol i ne-1, 4-d
i carboxylic acid-1-ethyl ester-4 20 nethyl ester (1.40

or a1 RYFECTIEL) 85 GL S50 B0 Py e hTERRE Y. 0 0

(mxtH)r €30, T4 gémalt i) 4a0 (A5 185 14.1M(d, 1) 318ar(s,SIMBKBT4 (s,

ol 35 G 2ol Foaeef trmd) i b3 4 B 3 Cren”

di ssoMﬁe664.ﬁ[M+H]+Ifaurmtret hane and the organics were
coll ected, dried over nmagnesi um sul fate and
concentrated. The 25 product was d_gqkated after
purification by colum chromatography eluting with a

"H NMR (CDCls): 8 7.87 (s, 3H), 7.03 (br s, 1H), 6.72 (s, 1H), 4.31 (m, 2H),
4.20 (m, 1H), 3.98 (d, 1H), 3.86 (s, 6H), 3.75 (s, 3H), 3.32 (t, 1H), 1.70 (m, 1H), 1.30
(t, 3H), 1.07 (d, 3H), 0.80 (m, 1H);

MS: 564.4 [Vi+H]+ found.

Example 480
The following compound was prepared from starting materials and procedures
analogous to those described above, particularly in Examples 470, 471, 472 and
473.

(R, R, R), (R, R, S)]-4-[(3,5-bis-trifluoromethyl-phenyl)-1-hydroxyl- ethyl]-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.079
grams, 0.142 mmol) was placed in a small round bottomed flask containing a
magnetic stir bar and dissolved in 1.5 mL of anhydrous chloroform. To this reaction
solution, 2,6-di-t-butyl-4-methylpyridine (0.117 grams, 0.568 mmol) and thionyl
chloride (0.051 grams, 0.425 mmol) was added and allowed to stir at room
temperature for four hours. The reaction mixture was quenched with water and
extracted into methylene chloride. The organic layers was washed with 0.1 N HCI,
dried over magnesium sulfate, filtered and concentrated to provide [(R, R, R)], (R, R,
S)]-4-[1-(3,5-bis-trifluoromethyl-phenyl)-1-chloro-ethyl]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester as an oil which was used without
further purification. [(R, R, R)], (R, R, S)]-4-[1-(3,5-bis-trifluoromethyl-phenyl)-1-
chloro-ethyl]-2-ethyl-6-triflucromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (0.085 grams, 0.142 mmol) was placed in a small round bottomed flask
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solution of 90:10 hexane-acetone to yield 83% (2.98
mol) of the title conpound. (R, S): "H NWR (CDCl 3):

w@20d/0840(t, 3H), 1.30 (t, 3H) 1. 40 (m 2H), RCEB200w000836

1H, 2.47 (m 1 H), 3.61 (mgd H 380(s 3 H), 4.3
(m 2H), 4.42 (m 1 H ,740? 7.60 (d, 1 H),
7.70 (d. 1 H). 30 LCMB (ESI+): 360(M—|+) WO

2004/ 085401 PCT/ | B2004/ 000836 -118 (R R): 1H NVR

SR = oriyP oy it Yissgveth e i hryTH sglipfliby
pfidedqiaal @agticadid (04858mEkyHA! (BIB0 n*;mglﬁ afd zint det, ((070%0grams,
E)QQ n:lrntgf% Tl?e %%ct%;‘#u @}Ew&#%ﬁ@ Faﬂoc)m te%@p%rét%&r tﬁree hours.

reparation
The reaction mixture was quenched with water and extracted three times with ethyl

actetate. The organic layer was washed with water, dried over magnesium sulfate,
filtered and concentrated to provide [(R, R)-4-[1-(3,5-bis-trifluoromethyl-phenyl)-vinyl]-
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester as an
oil.

[(R,R)-4-[1-(3,5-bis-trifluoromethyl-phenyl)-vinyl]-2-ethyl-6-trifluoromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester (15 mg) was placed in a small
round bottomed flask and dissolved in 10 mL of methanol. To this solution was
added 10 mg of 10% Pd/C. The reaction mixture was hydrogenated at 45 psi for 12
hours. The reaction mixture was then filtered through Celite® and washed with
methanol. The filtrate was concentrated to an oil and purified by silica gel
chromatography to provide [(R, R, R)], (R, R, S)]-4-[1-(3,5-bis-trifluoromethyl-
phenyl)-ethyl]- 6,7-trifluoromethyl- 3,4-dihydro-2H-guinoline-1-carboxylic acid ethyl
ester in 66% vield.

(R, S, R, (R, S, S)]-4-[1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl- 6,7~
trifluoromethyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
"H NMR (CDCl): §7.78 (s, 1H), 7.65 (s, 2H), 7.59 (dd, 2H), 7.41 (s, 1H),
4.30 (m, 1H), 4.20 (m, 2H), 2.95 (m, 2H), 1.80 (m, 1H), 1.58 (m, 2H), 1.40 (m, 1H),
1.30 (t, 3H), 1.20 (d, 3H), 0.72 (t, 3H);
MS: 542.3 [M+H]+ found.
Example 481 (Stereo-Isomers of Examples 462, 463, 464 and 465)



H'oH F1~FI ~NMNMM CREt CREt [(R 9
and (R

wRpjo4@sEO Nyl - 6-tri fl uoromet hyl - 3, 4- di hydr o- 2H PCI/TB2004180836
-1, 4-di carboxylic acid-1-ethys ester [(R S) and (R,
R)]-2-Ethyl-6-trifluoronethyl-3,4-di hydro-2H qui nol i ne
-1,4- 10 dicarboxylic acid-1-ethyl ester-4-nethyl
ester (Preparation 28 and 29, 0.070gm 0.195nmol, 1
eq) was dissolved in a round bottgped flask with
magnetic stir bar containing dioxXane (1.5nL) and
water (1.5nL). Sodi um hydroxi de 016gm 0. 409mol ,
2.1 eq) was added and sti rr,.gg a 0oLt enper at ur e.
After 12 hr, the reaction mxfure was oncentrated to
a ni ni mum vol ume and Faftjthoned between 1.0 15 N
aqueous sodi um hydr oxi de @ ' et her. The
aqueous | ayer was collecte laci dirt'Ped with
concentrated hydrochloric aC| dcggg extracted with

ethyl acetate. The
[(S, R, S)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-

trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S, S, S)], 4-[Amino-(3,5-bis-triflucromethyl-phenyl)- methylj-2-ethyl-6-
5 trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S, R, R)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(S, S, R)], 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

10 or a pharmaceutically acceptable salt of said compound.

The above stereo-isomers of examples 462, 463, 464 and 465 are prophetic
and may be prepared in optically enriched form by resolution of the corresponding
racemate indicated, or an intermediate in its synthesis, using methods analogous to
those described herein.

15 Examples 482 and 483

(R, R)-4-[(3,5-Bis-trifluocromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester,
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
20  2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester
The mixture of two diasterecisomers (Example 2, 1.0g) was
chromatographed on silica (Flash 40M column, Biotage, Dyar Corp., Charlottesville,
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organi c |l ayer was collected, dried over nmagnesium
sulfate, filtered and concentrated to provide the

wa paokessaonpounds (0. 067gm 0. 194mmol, 99% yi el BPOT/IR2GMAI00836
(ESI+): 346 (MH). 20 [ (R és (R R)] 1H NWR
(CDCI3): 6 0.84 (t, 3H), 1. 1.39 (m 2H),
1.94 (m 1 H, 2.59 (m 1H), 384(t 1 H), 419(m
2H), 4.62 (m H), 7.49 (m 2H), 7.63 (d, 1 H)

VR‘) %I‘&ﬂﬁ@&vltl‘?ﬂ nﬁh@%lo@d%xaﬁeéz gljé'dJQFt(fFonH: 2N tMi 1 l?g'\;e"_thé
titly ﬂTOFBPCE#WH?IaSM(tﬁé@IHéxy met hyI car banoyl ) - 6 tr| f1 uorone
Ffrg‘tyélutr?’lgdd|astere0|somer (4a stereochemistry not determined):

MS: 597.9 [M-H] found

"H-NMR (CDCls) § 7.92 (s, 2H), 7.75 (s, 1H), 7.67 (s, 1H), 7.65 (d, J=8.30Hz,
1H), 7.34 (dd, J=8.30, 1.66Hz, 1H), 5.97 (d, J=6.64Hz, 1H), 5.04 (m, 1H), 4.53 (s,
1H), 4.27 (m, 2H), 3.87 (s, 3H), 1.47 (m, 1H), 1.35 (m, 1H), 1.28 (t, J=7.47Hz, 3H),
0.85 (d, J=6.64Hz, 3H).
Second eluting diastereoisomer (4a stereochemistry not determined):

MS: 597.9 [M-H] found

'H-NMR (CDCls) & 8.16 (s, 2H), 7.90 (s, 1H), 7.65 (d, J=8.30, 1H), 7.63 (s,
1H), 7.45 (dd, J=8.30, 1.66Hz, 1H), 5.82 (d, J=6.42Hz, 1H), 4.96 (m, 1H), 4.34 (s,
1H), 4.27 (m, 2H), 3.78 (s, 3H), 1.47 (m, 1H), 1.35 (m, 1H), 1.33 (t, J=7.47Hz, 3H),
0.83 (d, J=7.47Hz, 3H).

Example 484

(R, R)- 4-(3,5-bis-trifluoromethyl-benzyl)-2-ethyl-6-trifluoromethyl-3, 4-dihydro-2H-
quinoline-1-carboxylic acid ethyl ester.

[(R, R, R)}-4-[(3,5-bis-trifluoromethyl-phenyl)-methanesulfonyloxy-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.045
mmol, 0.0278 g) was placed in a 5 mL reaction flask. To this 1.3 mL of DMF followed
by sodium borohydride (0.526 mmol, 0.019 g) was added. The reaction was heated
to 85 °C for twelve hours. The reaction mixture was then diluted with ethyl actetate
and washed with an aqueous brine solution. The organic layer was collected, dried
over sodium sulfate, filtered and concentrated to dryness. The crude reaction mixture

was purified on silica gel chromatography to provide 18.5 mg of the desired product
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di hydr o- 2H qui nol i ne- 1-carboxylic acid ethyl ester WO

2004/ 085401 PCT/1B2004/ 000836 -119 [(R, S) and (R
wRpjo4@sEO Nyl - 6-tri fl uoromet hyl - 3, 4- di hydr o- 2H PCI/TB2004180836

-1,4- dicarboxylic acid-1-etdgyl ester (0.066gm

0.239mMmo1) was placed in a 5nm round bottoned fl ask

equi pped with stir bar. Methylene chloride (3nL) was

added. The reaction mxture was cooled to 0 C

(R R)- %gwl%tt%liflﬂ%r%me%m B&&&z@%ﬂ@mﬂd&ﬁ&ﬂﬂb 44iydR-89)

was' a | owed i/] addi'tion
Y;

oNingling- rETRPXMHG @eigelh ﬁstﬁrenm@%ﬁ%\qit (0. 239mmol ),
4 d' ”ﬁtﬂmﬂa?@béppwaéibﬁlﬁ (t( QHg]l 1%'(HP|1N) amb (t, 3H), 1.41-1.62 (m,

3- di met hyl am nopr o I carbodi i m

Fohi 216 e, 11, 21t T;m e AT 11 Adoh 361y 8. 147
t 2 2ho, (s t
£°ﬂ1g10r7]‘§3rﬁ°§fﬁﬁtﬂl-s 7A%0 (§sz'> 70 (s dh? reaction was

wat er and ‘extract times with ethyl

“&‘éé&%ﬂt &/z7328 (Mdani c | ayers were col | ected, dried over
sodium 10 sulfate, filtered, concentrated to provide

the title conpounds (0.065gm O0.167nmmol, 88%yield).
Example 485

(R, R, S) 4-[(3,5-bis-trifluoromethyl-phenyl)-methylaminomethyl]-2-ethyl-6-
trifluoromethyi-3, 4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester.

(R, R, 8) 4-[Amino-(3,5-bis-trifluoromethyl-phenyl)-methyl]-2-ethyl-6-
trifluoromethyl-3, 4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.193 g, 0.357
mmol) was placed in a sealed tube that contained 7 mL of ethyl formate. The tube
was sealed and heated for twelve hours at 100 °C. The reaction mixture was then
concentrated and purified on silica gel chromatography to provide 0.165 g of the
formamide in 81% yield. This product was then placed in a round bottomed flask
equipped with a magnetic stir bar and dissolved in 7.3 mL of toluene. To this
solution, 2.92 mL of borane methyl sulfide complex in toluene (2.0 M) was added. A
reflux condenser was attached to the flask and the reaction was heated to 74 °C for
twelve hours. The reaction mixture was then quenched with methanol and a few
drops of HCI. This mixture was then heated for 1 hour. After cooling to room
temperature, the mixture was quenched with aqueous NaHCOj3 and extracted 3 times
with ethyl acetate. The organics were collected, dried over sodium sulfate and
concentrated to dryness. The crude oil was purified on silica gel chromatography to
provide (R, R, S) 4-(3,5-bis-trifluoromethyl-phenyl)-methylaminomethyl]-2-ethyl-6-
trifluoromethyl-3, 4-dinydro-2H-quinoline-1-carboxylic acid ethyl ester in 41% yield.
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LCVMB (ESI+): 389 (MH). [(R S, (R RJ]:"HNW
(CDCI3): b 0.90 (t, 3H), 1.33 (t, 3H), 1.39 (m 2H),

wQ2@408540L H), 2.55 (m 1 H), 3.20 (s, 3H), 3.BEOr/{B2004/000836
3H), 4.19 (m 2H), 4.62 (m_dsH), 7.21 15 (s, 1 H),
7.40 (s, 2H), 7.62 (d, 2H). anpl es 20 and 21 CF3 CF3
il & CF3 OCF3 OF3C F3CH M M CXRREt CRREt [(R
S)] and [ (R

. SR P e
3y 26y ) ISR OH], (09 8 1HLRE.28 (m, 2H), 4.52 (m, ) 700 s,
15T ARG T ATERT R néﬂ"?in% M st ¢ aci d et hyl
I\/&(Eﬁ"- @GZ%IQNHl 45mmol, 1 eq) was
Examples 486 - 499

These compounds were prepared from appropriate starting materials
procedures analogous to those described in Examples 9, 10, 433, 434, 438, 443,
444, 452, 454, 457 and described generally in Scheme 2. The appropriately
substituted bromo intermediates designated as Formula XVII in Scheme 2, were

prepared using procedures described by Matsugi in Tetrahedron Lett 2000, 47, 8523
and Hardy in U.S. patent 6,288,075.
Example 486

(RS, RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-6-fluoro-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
GCMS (El): 535 (M+)
*H-NMR (CDCls): § 0.87 (m, 1H), 1.04 (d, 3H), 1.25 (m, 3H), 1.32 (d, 3H),
1.69 (m, 1H), 3.33 (m, 1H), 3.76 (s, 3H), 3.92 (d, 1H), 4.29 (m, 1H), 5.03 (m, 1H),
6.81 (dd, 1H), 6.87 (m, 1H), 7.38 (bs, 1H), 7.85 (s, 2H), 7.87 (s, 1H).
Example 487




di ssolved in tetrahydrofuran (12nL) in a round

bottonmed fl ask equi pped with a stir bar. The reaction
woa®4ogiabed to 0 C. 3,5-Bis(trifluoronethyl) pheemiB2004/000836

magnesi um brom de (13.6nL 0fq0. 5SM sol ution) was added

dropwi se, and the reaction mxture 25 was stirred at

roomtenperature. After 12 hr, the reaction mxture

was quenched with aqueous anmoni um chl oride sol ution,

“(Rt ﬁeé)héf\v&%@& Fhudto %Ii;é ﬁ‘m i ﬁﬁéé?ér‘o@ﬁg/l Fnetihy IEyoro.2-

th ‘et acef at e. wer e cal’l ect ed,
drl ed mﬁéwl@dddlumroeurcfmne-matb@xm agiddsaprenyeesteat ed

to dr, hr omat ography eluting with WO
2004/d%'§§8%l) E(#S(pEEOOM 000836 -120 90/ 10
hexangNMRHGDCh): 6t0sd3a(npribl),i dedi(d; Bi),t1i26 (@, Sdnpdands3H), 1.72

5 (et 3 RRT! oI o e Tines S . bl o2

(0d,,1H3H9.95 (n 284)( T-38 B, 1H), 7582 (6r@H)2FIB7 (2.108. (m

Example 488

(S, S, R)-4-(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-6-fluoro-2-
10 methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
GCMS (El): 535 (M+)
'H-NMR (CDCls):  0.83 (m, 1H), 1.04 (d, 3H), 1.26 (d, 3H), 1.32 (d, 3H), 1.69
(m, 1H), 3.33 (m, 1H), 3.77 (s, 3H), 3.91 (d, 1H), 4.28 (m, 1H), 5.03 (m, 1H), 6.82
(dd, 1H), 6.95 (m, 1H), 7.38 (bs, 1H), 7.84 (s, 2H), 7.87 (s, 1H).
15 Example 482

(RS, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-6-fluoro-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
GCMS (El): 535 (M+)



1H, 2264 (m 1 H, 424 (m 2H), 4.66 (m 2H), 7.40
(s, 1 H, 7.55(d, 1 H, 7.60 (d, 1 H, 8.05 (s, 2H),

w@2@4/08891 1 H). cis isomer: LCI\/IS (ESI +): 542 FOFA20041000836
(R S "HNWR (CDCI3): 6 0,31 (t, 1.39 (t, 3H,
1.43 (m 2H), 1.78 (m 1 H), 199( 1H), 2.60 (m
1H) 434(m 2H), 4.56 (m 2H), 7.05 (s, 1 H), 7.55
, 7.65 (d, 1H) 8.20 (s, 1 H), 8.44 (s, 2H).

ﬁé%ﬁ@%@gﬁ?‘) 5057308 183 TR S53), Hos'th, SEF 153, 59,
2.31 (m, 1H), 3.28 (m, 1H), 3.74 (s, 3H), 4.17 (d, 1H), 4.46 (m, 1H), 5.04 (m, 1H),
6.44 (dd, 1H), 6.87 (m, 1H), 7.38 (m, 1H), 7.84 (s, 1H), 7.89 (s, 2H).

Example 490

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl}-6-fluoro-2-methyi-3,4-
dihydro-2H-quinoline-1-carboxylic acid isopropy! ester
GCMS (El): 520 (M+)
'H-NMR (CDCls): 8 0.85 (m, 1H), 1.05 (d, 3H), 1.25 (d, 3H), 1.30 (d, 3H), 1.64
10 (m, 1H), 3.38 (m, 1H), 3.71 (d, 1H), 4.26 (m, 1H), 5.01 (m, 1H), 5.53 (bs, 1H), 5.78
(bs, 1H), 6.23 (m, 2H), 7.37 (m, 1H), 7.85 (s, 2H), 7.87 (s, 1H).
Example 491

(RS, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-6-fluoro-2-methyl-3,4-
15 dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 503 (MH+)
'H-NMR (CDCls): & 1.19 (d, 3H), 1.24 (d, 3H), 1.28 (d, 3H), 1.45 (m, 1H),
2.18 (m, 1H), 2.87 (m, 1H), 4.31 (m, 1H), 4.77 (d, 1H), 4.99 (m, 1H), 7.04 (bs, 1H),
7.06 (bs, 1H), 7.45 (m, 1H), 7.90 (s, 2H), 7.96 (s, 1H).



M N M CO2Et CO2Et CF3 CF3 HI HI HO = CF3 HO CF3

FSC F3SC N M N M CO2Et CXREt 15 [(RL R R, [(R
woR008P$40f (R, S, S)], and [(R S, PCT/IB2004/000836

R)]-4-(3,5-bis-trifluor omst_%?_— phenyl ) -

hydr oxy-nmet hyl ] -2-et hyl -6-trifl uoronet hyl - 3, 4-di hydr o-

2H qui nol i ne-1-carboxylic acid ethyl ester [(R 9)]

and [ (R

R ]-4-(3,5-Bis-trifluor |gbenzoyl ) - 2-et hyl -6

trifl uoronethyl -3, 4-di %%%Eqéfa?qui nol i ne- 1- car boxylic

acid ethyl ester (0.182gm 20 &fB4mmol, 1 eq) was

pl aced in a round bottorre%fl equi pped with a

magnetic stir H

(RS, RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-methyl-
6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
5 GCMS (El): 585 (M+)
'H-NMR (CDCls): 8 0.91 (m, 1H), 1.09 (d, 3H), 1.29 (d, 3H), 1.34 (d, 3H), 1.75
(m, 1H), 3.38 (t, 1H), 3.77 (s, 3H), 4.02 (d, 1H), 4.31 (m, 1H), 5.06 (m, 1H), 7.38 (s,
1H), 7.55 (m, 2H), 7.88 (bs, 3H).

Example 493

10
(RS, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-methyl-
6-trifluoromethyl-3,4-dinydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 585 (M+)
'H-NMR (CDCls): & 1.22 (d, 3H), 1.28 (d, 3H), 1.33 (d, 3H), 1.39 (m, 1H), 2.36
15 (m, 1H), 3.27 (m, 1H), 3.76 (s, 3H), 4.27 (d, 1H), 4.46 (m, 1H), 5.06 (m, 1H), 7.08 (s,
1H), 7.43 (d, 1H), 7.57 (d, 1H), 7.85 (s, 1H), 7.93 (s, 2H).
Example 494



bar. Methanol (6.8nlL) was added foll owed by the

addition of (0.077gm 2.05mmol, 6 WO 2004/ 085401
weEFaDALEA004/ 000836 -121 eq) sodi um bor ohydri deCEHIB20GINWI836

tenperature. After 1 hour, tfag reaction mxture was

gquenched with brine solution, extracted 3 tinmes with

ethyl acetate and dried over sodiumsulfate. The

mat erial was purified by flash chronat ography el uting

w th 90/10 hexanes/ethyl acetaige to provide the title

conpounds in three fractions. 5 (R S,R: LCV5S (ESI+):

544 (M#). 'H NWR (CDCI3):oﬁ5_| 8% (t, 3H), 1.27 (t,

3H), 2.04 (m 1 H), 4.22 B 7.86 (s, 1 H, 7.90

(s, 1 H. (RSY):

(CDCI3): 6 0.73 (t,F

1.43 (m 2H), 1.67

10 HehENVS ( (ST +) CFB44 (I\/H+) " H NMR
3 g9 (m 1 H), 1.27 (t, 3H),

(RS, RS, SR)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl]-2-methyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 571 (MH+)

5 "H-NMR (CDCls): § 0.91 (m, 1H), 1.09 (d, 3H), 1.27 (d, 3H), 1.33 (d, 3H), 1.68
(m, 1H), 3.46 (t, 1H), 3.81 (d, 1H), 4.28 (m, 1H), 5.04 (m,1H), 5.54 (bs, 1H), 5.82 (bs,
1H), 7.46 (s, 1H), 7.50 (d, 1H), 7.56 (d, 1H), 7.88 (s, 3H).

Example 495

10 (R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl]-2-methyl-6-
trifluoromethyl-3,4-dinydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 571 (MH+)
'H-NMR (CDCls): 8 0.87 (m, 1H), 1.09 (d, 3H), 1.26 (d, 3H), 1.33 (d, 3H), 1.69
(m, 1H), 3.45 (t, 1H), 3.83 (d, 1H), 4.27 (m, 1H), 5.03 (m,1H), 5.65 (bs, 1H), 5.99 (bs,
15 1H), 7.46 (s, 1H), 7.49 (d, 1H), 7.55 (d, 1H), 7.88 (s, 3H).
Example 496



(m 1 H, 2.44 (d, 1 H, 2.87 (m 1 H, 424 (m 3H,
5.17 (dd, 1 H, 7.26 (s, 1 H, 7.50 (m 2H), 7.90 (s,
w@ko4/085402 (s, 1 H. (R R R and (R R S): Thi SPei/K2004000836
was separated on a 10 cmbya88 cm 15 Chiral pak AD
colum eluting in heptane/IPA 98//2 at a flow rate of
275 mb/mn. (RRR: "HNWR (CDCI3): 8 0.77 (t, 3H),
1.31 (t, 3H, 1.41 (m 2H, 2.21 (d, 1 H, 3.19 (m 1
H, 4.23 (m 2H), 4.37 (m 1 H)o,:4.83 (d, 1 H, 7.65

(s, 2H), 7.79 (s, 1 H). LCVB ([ESI+): 544 (M),
(RRS): "HNW (CDC3): , 3H), 1.33 (t, 3H),
1.6 (m 2H), 2.22 (d, 20 3.05 (m 1 H), 4.30
(m 2H), 4.62 (m 1 HHA5, 1°Fp, 7.01 (s, 1 H),
7.40 (s, 2H), 7.8F3Cs, A LCIVS(ESI +): 544 (NHt) .
Preparations 32 and 33 ), (S, 9] and [(S, R),
(R, S)]-4-Am nonet hyl - ON T'/hoxy 2-nmet hyl -3, 4- 25
di hydr o- 2H qui nol i ne- 1- car@\gl ic acid ethyl ester

A

(S, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl]-2-methyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 571 (MH+)

5 'H-NMR (CDCls): 8 0.87 (m, 1H), 1.08 (d, 3H), 1.26 (d, 3H), 1.32 (d, 3H), 1.68
(m, 1H), 3.44 (t, 1H), 3.84 (d, 1H), 4.26 (m, 1H), 5.02 (m,1H), 5.69 (bs, 1H), 6.01 (bs,
1H), 7.47 (s, 1H), 7.49 (d, 1H), 7.54 (d, 1H), 7.87 (s, 3H).

Example 497

10 (RS, RS, RS)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carbamoyl-methyl]-2-methyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 571 (MH+)
'H-NMR (CDCl): & 0.87 (m, 1H), 1.18 (d, 3H), 1.24 (d, 3H), 1.28 (d, 3H), 2.54
(m, 1H), 3.37 (t, 1H), 4.00 (d, 1H), 4.48 (m, 1H), 5.04 (m,1H), 6.02 (bs, 1H), 6.33 (bs,
15 1H), 7.00 (s, 1H), 7.36 (d, 1H), 7.55 (d, 1H), 7.81 (s, 1H), 7.98 (s, 2H).
Example 498



Sodi um bor ohydri de (0.828gm 21.9mvl) was suspended
in tetrahydrofuran (1 3.5nm) in a dry 50nL

wo oaagisdaot t omed fl ask equi pped with stir bar. PEI/IB2004/000836
another flask trifluoroacekyg acid (1.68n, 21.8mmol)
was di ssolved in tetrahydrofuran (5nlL). The 501L
reaction flask was cooled to OC and the
trifluoroacetic acid solution was added 30 slowy. The
reaction was allowed to stir atcgoom tenperature.
After 30 mn, [(R R, (S 9l]land [(S R, (R
S)] - 4-cyano- 6, 7- di met hoxy- 2- ng | -3, 4-di hydro-2H quin
ol i ne- 1l-carboxylic acid et} gter (1.33gm
4.37mmol ) in tetrahydrBfNiran 5n) Chas added drop
Wi se to the reacti drsC.L 42 hr, the reaction was
cool ed back to 0O C and / 085401
PCT/ | B2004/ 000836 -122~¢arefuNMy quenched with water.
The aqueous | ayer was extragted 2 tines with ethyl
acetate. The organic | aye® re conbi ned, dried over
magnesi um sul fate, filtered d concentrated. The

crude product was purified by flash chromatograph
el ({R-S,rfgS, W)ﬁﬂ@%m@%l‘l —@e‘}-lpjwtrg%@romethyl-phenyl -ethy?J—Z—Rle%yl-&

g2L%gﬁ%éﬁ@%@@@dr&&ﬂoeil—h?zflhiﬁcﬁﬁneel -sRbyfioadd fsBsropylteb®er
LCMS (ES!+): 557 (MH+)

5 'H-NMR (CDClg): & 0.80 (m, 1H), 1.04 (d, 3H), 1.28 (d, 3H), 1.34 (d, 3H), 1.76
(m, 1H), 2.75 (t, 1H), 3.11 (m, 1H), 3.35 (m, 1H), 3.46 (m,1H), 4.26 (m, 1H), 5.06 (m,
1H), 7.54 (m, 3H), 7.77 (s, 2H), 7.84 (s, 1H).

Example 499
CF,

@)
gJel
= CF
H 3
N

A

0

0

10 (RS, RS, SR)-4-[2-Acetylamino-1-(3,5-bis-trifluoromethyl-phenyl)-ethyll-2-methyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl ester
LCMS (ESI+): 599 (MH+)
'H-NMR (CDCls): § 0.78 (m, 1H), 1.04 (d, 3H), 1.28 (d, 3H), 1.34 (d, 3H), 1.76
(m, 1H), 1.93 (s, 3H), 2.68 (s, 1H), 3.01 (m, 1H), 3.72 (m, 1H), 4.26 (m, 1H), 4.37 (m,
15 1H), 5.06 (m, 1H), 5.40 (m, 1H), 7.53 (s, 2H), 7.70 (s, 2H), 7.85 (s, 1H), 8.41 (s, 1H).



10

15

20

5 (0.982gm 3.18mmol, 73%yield). LCV5 (ESI+): 309
(M), [(R S, (S, R] "HNWR (CDCI3): 5 1.18 (d,

w@kog/0854217 (t, 3H), 2.47 (m 2H) 2 92 (m 1 POT/TER0RL000836

(m 1H. 384 (s 3, 3 84ks, 4.19 (m 2H).
447 (m 1 H, 660 (s 1 Y o5 (s, 1 H. 10 LOVS
(ESI+): 309 (M) . [(R R) (S, S)] 'H NWR (CDCI 3):
Ebl.lg gg,(SI—D,Sl_Dl.S% (t, 3H), 1.76 (m 1H, 2.18 (m 1

, 2. m 6 (s, 3H, 4.22 (m
2H), 4.61 (m 1 H), r@”@esgd@a”&(?W 12 (s, 1 H. (
Exanple 26 F HN\ F MOO . F .

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

(R, S, S)—4-[(3,5-Bis—triﬂuoromethyl-phenyl)-methoxyc;arbonyl—methyl]—Z-ethyl-G-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of 3,5-bis(trifluoromethylphenyl)acetic acid methyl ester (1.41g,
4.93mmol) in anhydrous N,N-dimethylformamide (3mL) was added sodium hydride
(60% mineral oil dispersion, 6.55mmol, 262mg) and the mixture was stirred at room
temperature for 60min. A solution of (R)-4-chloro-2-ethyl-6-triflucromethyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester (1.10g, 3.28mmol, mixture of
isomers, Preparation 14) in anhydrous N,N-dimethylformamide (1.5mL) was added
and the mixture was stirred at room temperature for 72hr. Water (20mL) was added
and the mixture was extracted with diethyl ether (3 x 50mL.) and the organic extract
was dried over anhydrous sodium sulfate and the solvent was removed under
vacuum to give the crude product as a yellow oil (~2g). Purification was achieved
using radial chromatography (Chromatron model 7924T, Harrison Research, Palo
Alto, CA) with a 4mm silica gel rotor eluting with hexanes/ethyl acetate 9:1 to give the
title compounds:



10

19

20

MONM 15 C2Et [(R S), (R R] and [(S, S), (S
R ]-4-[(3,5-D fl uoro-benzoyl am no)-nethyl]-6,7

walrewensrany - 2- met hyl - 3, 4- di hydr o- 2H- qui nol i ne- | PCEIB2004/100836

ic acid ethyl ester To a sgpgtion of [(R §), (R R]
and [ (S, S), (S, R]-4-am nonethyl-6,7-

di met hoxy- 2- net hyl - 3, 4- di hydr o- 2H qui nol i ne- 1- car boxyl
ic acid ethyl ester (0.012gm 20 0.039nmol) in

met hyhegexnchl 9&ise: A I bonyl- -2-ethyl-
3 5 SR U pansnr oo bl PR aSAhopygetbony metry <ty
Beltjfjucrernetowlieit-gipydro28i-aliinalingyitcanioxylisr asisl ethyl Bster (first eluting
dbkRW Sahgsli | m de hydrochl oride (0.012gm 0.065mul ,

%. %qu% angzllI 1- hydroxybenzotriazol e hydrate (0.005gm

0. 03845SB6.0I[Met]) .fodmse reacti on was stirred at anbient

d sbol Uik e08B & alfsal T i HIF ARl Mg o
JEB.3PHBVIH)E7.6h s, t1HY, [4e3%4 8 ron2H) 8.20a3thim, 161).BLoh | ) .
JEAVBIGESHS) 3 5880, Y ds (s, 3H), 1.76 (ddd, J=14.10, 8.30, 3.30Hz, TH),
1.61-1.55 (m, 1H),1.57-1.50 (m, 1H), 1.48-1.40 (m, 1H), 1.35 (t, J=7.47Hz, 3H), 0.73
(t, J=7.47Hz, 3H).

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (536mg,
second eluting diastereoisomer)

MS: 586.0 [M+H]" found
'H-NMR (CDCl3) § 7.66 (s, 1H), 7.42 (d, J=8.30Hz, 1H), 7.40 (s, 2H), 7.33 (dd,
J=8.30, 1.66Hz, 1H), 6.47 (d, J=1.66Hz, 1H), 4.55-4.47 (m, 1H), 4.34 (m, 1H), 4.32
(m,1H), 3.83 (d, J=11.61Hz, 1H), 3.80 (s, 3H), 3.43 (ddd, J=11.61, 4.98, 2.49Hz, 1H),
2.44 (ddd, J=14.11, 8.30, 2.49Hz, 1H), 1.81 (ddd, J=14.10, 8.30, 4.98Hz, 1H), 1.67
(m, 1H),1.51 (m, 1H), 1.33 (t, J=7.47Hz, 3H), 0.85 (f, J=7.47Hz, 3H).

Examples 502 and 503

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester



10

15

20

25

WD 2004/ 085401 PCT/ | B2004/ 000836 -123 [(R S), (R
R] and [(S, S), (S, R]: 1HNWR (CDCI3): 8 1.15 (d,

w@ko4/085480 (t, 3H), 1.79 (m 1 H), 2.16 (m 1r¢&#/1B280410H0836

(m 1 H, 3.63 (m 2H), 3.83pts, 3H), 3.87 (s, 3H),
4.22 (m 2H, 4.63 (m 1 H, 6.13 (m 1 H), 6.63 (s, 1
H, 692 (m 1 H, 7.13 (s, 1 H, 7.19 (m 2H). 5
Exanmpl es 27 and 28 F3C H N CF3 MO MO N Me CO2Et
[(R 9, (S, R] and [(R R),r(SF
S)]1-4-[(3,5-Bis-trifluoronethylFbenzyl am no) - et hyl ] -

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-ethyl-6-trifluoromethyl-
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

A mixture of (R, S, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-
methyl]-2-ethyi-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester (Example 501, 100mg, 0.171mmol), aqueous sodium hydroxide (2N, 0.512mL,
1.024mmol) and anhydrous tetrahydrofuran (2mL) was stirred at room temperature
for 2 days before adding 2N hydrochloric acid (1.5mL). The mixture was diluted with
acetonitrile and evaporated to dryness under vacuum to give the crude product as an
oil (128mg). Purification was achieved using radial chromatography (Chromatron
model 7924T, Harrison Research, Palo Alto, CA) with a 4mm silica gel rotor eluting
with hexanes/ethyl acetate 55:45 to give the title compounds:

First eluting: (R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (14mg);

"H-NMR (CDCl;) & 7.88 (s, 1H), 7.88 (s, 2H), 7.55 (m, 1H), 7.51 (m, 1H), 7.49
(m, 1H), 4.32 (m, 1H), 4.27 (m, 1H), 4.21 (m, 1H), 3.80 (d, J=10.79Hz, 1H), 3.57 (m,
1H), 1.78 (m, 1H), 1.55 (m, 2H), 1.43 (m, 1H), 1.32 (t, J=7.47Hz, 3H), 0.71 (t,
J=7.47Hz, 3H).

Second eluting: (R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-carboxy-methyl]-
2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (32mg)

"H-NMR (CDCl) & 7.67 (s, 1H), 7.45 (s, 2H), 7.41 (m, 1H), 7.34 (m, 1H), 6.51
(brs, 1H), 4.55 (m, 1H), 4.32 (m, 2H), 3.85 (d, J=10.79Hz, 1H), 3.43 (m, 1H), 2.55 (m,
1H), 1.81 (m, 1H), 1.63 (m, 1H), 1.60 (m, 1H), 1.31 (t, J=7.47Hz, 3H), 0.84 (t,
J=7.47Hz, 3H).

Examples 504 and 505



10

15

W@ Ro4B334e- Am nonet hyl

6, 7- di nmet hoxy- 2- net hyl - 3, 4- di hydr o- 2H qui nol i ne-1-carb
oxylic acid ethyl ester [(R S), (S, R] and [(S, 9),
: -6, 7- di met hoxy- 2- met hyl BOI/1B2004/000836
3,4-d|hydro-ZFLquinoline-l-%@gpoxylic acid ethyl ester
(0.131 gm 0.428mop1l) was ssol ved in dichl oroet hane
(2.0m) in a 10nL round bottoned fl ask equi pped with a
stir bar. To this solution,

3, 5- bls(trlfluoronethyl)benzaFde yde (0.071 nL 0.431
mol ) was added fol | owed by sodius

triacet oxyborohydride (0.272g
stirring at anbient tenpel
reaction m xture was_ 15 (¢
sodi um hydr oxi de solfut
ethyl acetate. The
dried over sodium'

1.28mmol ). After

12 hr, the

> itk a 1.0 N aqueous
ion angduextragted 3 tinmes with
Ve yers were col |l ect ed,
i||\Hered and concent rat ed.
Purification by flash i saphy eluting with

80/ 20 hexanes/ethyl acetate provided the title
conpounds (0.063gm 0.12 028% yield). 20 LCVB
(ESI+): 535 (MH). [(R 9) (SLJ?] H NVR (CDCI 3): 5
1.09 (m 1 H, 1.17 (d, 3H, 8 (t, 3H),

sulf

(R, S, R)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
F F

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester

To a solution of (R, S, R)- and (R, S, S)- 4-{(3,5-bis-trifluoromethyl-phenyl)-
carboxy-methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid
ethyl ester (Examples 502 and 503 as gﬁrepared above but isomers not separated,
143mg, 0.25mmol) in tetrahydrofuran (3mL) under nitrogen was added borane-
dimethylsulfide complex (2M in tetrahydrofuran, 0.25mL, 0.5mmol). After 24hr the
mixture was diluted with methanol (1mL) and evaporated to dryness under vacuum.
To the residue was added 2N hydrochloric acid (3mL), the mixture was stirred for
10min and then extracted with diethyl ether (3 x 15mL). The organic layer was dried
over anhydrous sodium sulfate and the solvent was evaporated under vacuum to give
the crude product as an oil (175mg). Purification was achieved using radial
chromatography (Chromatron model 7924T, Harrison Research, Palo Alto, CA) with
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2.47 (m 1 H, 2.61 (m 1 H, 2.83 (m 1 H, 3.16 (m
1 H), 3.83 (s, 3H), 3.84 (s, 3H), 4.02 (s, 2H), 4.20

w@ o481 4. 47 (m 1 H), 6.81 (s, 1 H, 7.01 (BGCT/IB2b)4/000836

7.82 (s, 1 H, 7.87 (s, 2Hgo@5 LOVE (ESI+): 535

(MH). [(R R (S, S)] "HNVR(CDCI3): 6 1.14 (d, 3H),
1.28 (t, 3H), 1.74 (m 1H), 2.21 (m 1 H), 2.79 (m
2H), 2.93 (m 1 H), 3.83 (s, 3H), 3.84 (s, 3H), 3.88

4 3mn'?%ﬂoa ge‘ﬂﬁ)?& eﬁdﬁng%’a f?exgﬁesQe?h% %lcéﬁat’e gacﬁ@nt V\%m A1 7310

@lm@ﬁﬁd%&@mp@@#ﬁl 82004/ 000836 - 124 Exarrpl es 29 and 30
,FSI\’/E Faifst eltihg: \RE3RM-N - E53Bis MfdoMat thyVpRehy - Nea bR 2t i-2-
ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (9mg)

MS: 558.3 [M+H]" found.

'H-NMR (CDCls) & 7.83 (s, 1H), 7.79 (s, 2H), 7.60 (m, 1H), 7.53 (brs, 1H),
7.52 (m, 1H), 4.35 (m, 1H), 4.24 (m, 1H), 4.16 (m, 1H), 3.71 (m, 2H), 3.34 (m, 1H),
2.99 (m, 1H), 1.78 (m, 1H), 1.57 (m, 2H), 1.57 (m, 1H), 1.45 (m, 1H), 1.33 (t,
J=7.47Hz, 3H), 0.71 (t, J=7.47Hz, 3H).

Second eluting: (R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-
ethyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(30mg)

MS: 558.5 [M+H]" found.

"H-NMR (CDCls) & 7.63 (s, 1H), 7.40 (m, 1H), 7.39 (s, 2H), 7.32 (m, 1H), 6.62
(brs, 1H) 4.48 (m, 1H), 4.25 (m, 2H), 4.15 (m, 2H), 3.13 (m, 2H), 2.60 (m, 1H), 1.69
(m, 3H), 1.50 (m, 1H), 1.29 (t, J=7.47Hz, 3H), 0.86 (i, J=7.47Hz, 3H).

Example 506

(IDOzEt
(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester
(R, R, S)]- 4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6~
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (0.030 grams,
0.055 mmol, 1 eq) was placed in a round bottomed flask equipped with a magnetic
stir bar. DMSO (1.0 mL) was added followed by the addition of (0.012grams0.221
mmol, 4 eq) potassium hydroxide and (0.016 grams, 0.110 mmol, 2 eq) methyl iodide
at room temperature. After 1.5 hour, the reaction mixture was quenched with 1N
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CREt CEt [(R S), (S, R] and [(R R, (S
S)]-4-[(3,5-Bis-trifluoronethyl-benzyl) -

woreiohosssear bonyl - am no] - 6, 7- di net hoxy- 2- net hy| PGI/1B20041000836

dro-2H quinoline-1 5 carboxygioc acid ethyl ester [(R
S), (S, R] and [(S, ), (R

R ]1-4-[(3,5-Bis-trifluoronethyl-benzyl am no) -

met hyl ] - 6, 7- di met hoxy- 2- met hyl - 3, 4- di hydr o- 2H qui nol i n
IBEIL epdchIYirhés Wit Sih@itdailate A% fled (errOéEﬂﬁm s@fa@é% 7maaérDJde

was di ssol ved i n tetrahydrofuran &PZ in

RETHE, w&t%ﬂ%orf ?l%r@kgeéafarpﬁﬁ@@r%hv eroglfi? Fheot&le Cmmovm s
$OMSE (ESM): yum car bonate 10 (0. 134gm 0. 972nmol )
was adde foI ovved the additi on of net

ERNWRAEEGRE02 09500 @%nw 6 SR fdaly, e GO (IHr26 (m, TH)
fbdwfm)v\@%o%é '3H 3 Rfm rpgm 4e efr@w%@is /m&lef 2- A 221 7 30

he reaction mx ure vvas uenc ed w th aqueous
@oﬂﬁhﬁﬁl@dmiﬂ@eﬁ&a% extracted 3 tines with ethyl

acetate. The organic |layers were collected, dried over

sodi umréﬁgl{?ﬁf@ %dphé bk, Q/aﬁ% SUBNERBRS Qﬁeergierenced The e

Puri fi chromat'ogr aphy 1 uting w
@w@rmmﬁégm@blwﬁtloweﬁwr@r@mw dederely ingarperated by

RITBREANSS tHi aB5R8HBN for all purposes.

It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or
spirit of the invention. Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the specification and practice of the
invention disclosed herein. Iiis intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of the invention being

indicated by the following claims.
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0. 008mmol , 30%yield). LCVM5 (ESI+): 593 (MH). (R 9S)
(S, R] "HNWR (CDCI3): 3 1.17 (d, 3H), 1.29 (t, 3H,
wQ2@d0¢31 1H), 2.75 (m 1 H), 3.60 (m 1 H), BCTB20&4000836
3H), 3.83 (s, 3H) 3.85 (s, éﬁH) 4,22 (m 2H), 20
4.39 (m 1 H, 7.03 (s, 1 LCVS (ESI +): 593 (M).
[((RR R (S, S)] H-NI\/R(CDCIB) S 1.15 (d, 3H), 1.24
(m 3H, 1.63 (m 1H), 2.15 (m 1 H), 3.78 (s, 3H),
3.86 (s, 3H, 4.17 (m 2H), 4.53 (m 1
Vi %S%@%e%'_@ 1 H. 25 The follow ng exanpl es were
1prepa4&e@ﬂmmaanqﬂbgm150rm%ti ng materials using
met hods anal ogous to thosgsdesgyi bed in the exanples
above: Exanple 31 WO 2004/0854®1 PCT/ | B2004/ 000836

- 5
125 R J‘*C3
R® N~ “R?
R R
Formula |
Wherein
C3 is carbon;

J is nitrogen or carbon, wherein if J is carbon, then the bond between C3 and
J is a single or double bond and if J is nitrogen, then the bond between C3 and J is a
single bond;

R'is Y, W-X or W-Y'; wherein W is a carbonyl, thiocarbonyl, sulfinyl or
sulfonyl; X is -0O-Y, -S-Y, -N(H)-Y or -N-(Y); Y for each occurrence is independenily
Z or a fully saturated, partially unsaturated or fully unsaturated one to ten membered
straight or branched carbon chain wherein each carbon, other than the connecting
carbon, may optionally be replaced with one or two heteroatoms selected
independently from oxygen, sulfur and nitrogen and said carbon is optionally mono-,
di- or tri-substituted independently with halo, said carbon is optionally mono-
substituted with hydroxy, said carbon is optionally mono-substituted with oxo, said
sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-,
or di-substituted with oxo, and said carbon chain is optionally mono-substituted with
Z: and Y’ for each occurrence is independently Z or a fully saturated, partially
unsaturated or fully unsaturated one to ten membered straight or branched carbon
chain wherein each carbon, other than the connecting carbon, may optionally be
replaced with one or two heteroatoms selected independently from oxygen, sulfur
and nitrogen and said carbon is optionally mono-, di- or tri-substituted independently
with halo, said carbon is optionally mono-substituted with hydroxy, said carbon is
optionally mono-substituted with oxo, said sulfur is optionally mono- or di-substituted
with oxo, said nitrogen is optionally mono-, or di-substituted with oxo, and said
carbon chain is optionally mono-substituted with Z; wherein Z is a partially saturated,
fully saturated or fully unsaturated three to eight membered ring optionally having
one to four heteroatoms selected independently from oxygen, sulfur and nitrogen, or
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CF3 CF3 OCF3 OCF3 MOl MOl HMON M2 MO N
""Me CREt CREt [(R 95, (S
WORJ0448340B, 5- Bi s-tri fl uoromet hyl - benzoyl ) - 6, 7- BCTER20@NX0P0836
-2-met hyl - 3, 4 di hydr o- 2H quif@lLi ne- 1-carboxylic acid
et hyl ester 'H NVR (CDCl 3): 1.2 (d, 3H), 1.35 (t,
3H, .95 (m 1 H, 2.55(m 1 H), 3.60 5 (s, 3H),
3.97 (s, 3H, 4.20(m 1 H), 4.22 (m 1 H, 440 (m 1

Ly g sy b S Gt ol
BBalOFRBeCHGee d@aR8MPIedrFings, takep independently, optionally having one
to four heteroatoms selected independently from nitrogen, sulfur and oxygen; and
said Z substituent is optionally mono-, di- or tri-substituted independently with halo,
(C2-Cs)alkenyl, (C4-Cs) alkyl, hydroxy, (C4-Cg)alkoxy, (C+-Cy)alkylthio, amino, nitro,
cyano, oxo, carboxy, (C4-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Cs)alkylamino
wherein said (C4-Cg)alkyl substituent is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C4-Cs)alkoxy, (C4-Cs)alkylthio, amino, nitro, cyano,
oxo, carboxy, (C;-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C-Cs)alkylamino, said
(C4-Ce)alkyl or (C4-Cs)alkoxy substituent is also optionally substituted with from one
to nine fluorines;

R?is a partially saturated, fully saturated or fully unsaturated one to six
membered straight or branched carbon chain wherein each carbon, other than the
connecting carbon, may optionally be replaced with one or two heteroatoms selected
independently from oxygen and sulfur, and said carbon is optionally mono-, di- or tri-
substituted independently with halo, said carbon chain is optionally mono-substituted
with oxo, said carbon is optionally mono-substituted with hydroxy, said sulfur is
optionally mono- or di-substituted with oxo,; or said R is a partially saturated, fully
saturated or fully unsaturated three to seven membered ring optionally having one to
two heteroatoms selected independently from oxygen and sulfur, wherein said R?
ring is optionally attached through (C4-C4)alkyl; wherein said R? ring is optionally
mono-, di- or tri-substituted independently with halo, (C.-Cg)alkenyl, (C4-Ce) alkyl,
hydroxy, (C-Cs)alkoxy, (C4-C,)alkylthio, amino, nitro, cyano, oxo, carboxy, (C4-
Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Cg)alkylamino wherein said (C4-Ce)alkyl
substituent is optionally mono-, di- or tri-substituted independently with halo, hydroxy,
(C4-Ce)alkoxy, (C4-Cy)alkylthio, oxo or (C+-Cs)alkyloxycarbonyl,

R®is a fully saturated, partially unsaturated or fully unsaturated one to six
membered straight or branched carbon chain having C4a, wherein C4a is a carbon
atom that connects to J, wherein each carbon in the carbon chain may optionally be
replaced with one heteroatom selected from oxygen, sulfur and nitrogen, and said
carbon is optionally mono-, di- or tri-substituted with halo, said carbon is optionally
mono-substituted with hydroxy, said carbon is optionally mono-substituted with oxo
or nitrogen, said sulfur is optionally mono- or di-substituted with oxo, said nitrogen is
optionally mono- or di-substituted with hydrogen or oxo, and said carbon chain is
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3 MOHMOI \ HMONM MON ""Me COREt CORE
10[(R S, S, (S R R, (R S R, (S R

w®2(o4484408, 5- Bi s-tri fl uor onet hyl - phenyl ) - hydr oRgT/1B2004/000836

met hyl ] - 6, 7- di met hoxy- 2-rnetdwd - 3, 4- di hydr o- 2H qui nol i
ne-|-carboxylic acid ethyl ester 1HNWR (CDCl 3): 6
1.13 (d, 3H), 1.34 (t, 3H, (m 1 H, 2.97 (m 1 H,
3.87 (s, 3H), 3.88 (s, 3H), 4.26 (m 2H), 4.40 (m 1

rf@no é‘ tﬁguisé&gg \ﬁ@-‘ @%t f)éi SEL 'éDR cgrb%% a%?ﬁceﬂt t§|)04(aj:%r%6 6ed
3whem\l i8 carbon itis other than C4a that is optlonally replaced with one
heteroatom, and provided that in R® when J is nitrogen, it is other than C4a that is
optionally replaced with a heteroatom and it is other than C4a that is optionally
mono-substituted with hydroxy or nitrogen; wherein V is a partially saturated, fully
saturated or fully unsaturated three to eight membered ring optionally having one to
four heteroatoms selected independently from oxygen, sulfur and nitrogen such that
V is not imidazolyl or a fully saturated heterocyclic nitrogen-containing ring wherein
nitrogen of the ring is connected to the R® group; a bicyclic ring consisting of two
fused partially saturated, fully saturated or fully unsaturated three to six membered
rings, taken independently, optionally having one to four heteroatoms selected
independently from nitrogen, sulfur and oxygen; or a tricyclic ring consisting of three
fused partially saturated, fully saturated or fully unsaturated three to six membered
rings, taken independently, optionally having one to four heteroatoms selected
independently from nitrogen, sulfur and oxygen; and said V substituent is optionally
mono-, di-, tri-, tetra- or penta-substituted independently with V', (C4-Ce)alkyl-V',
C(0)-V', O-(Co-Co)alkyl-V', (C1-Ce)alkyl-0-V', C(O)-mono-N- or di-N,N-(C+-Cs)alkyl-
V', halo, (C4-Ce)alkyl, (Co-Ce)alkenyl, hydroxy, (C,-Ce)alkoxy, (C4-Cy4)alkylthio, (C;-
C.)alkylsulfinyl, (C4-C,)alkylsulfonyl, mono-N- or di-N,N-(C,-Cg)alkylsulfonyl, amino,
nitro, cyano, oxo, carboxamoyl, mono-N- or di-N,N-(C;-Cs) alkylcarboxamoyl,
carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Cg)alkylamino, wherein said
(C1-Ce)alkyl or (C,-Ce)alkenyl substituent is optionally mono-, di- or tri-substituted
independently with hydroxy, (C,-Cg)alkoxy, (C4-Cg)alkylthio, amino, nitro, cyano, oxo,
carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C;-Cg)alkylamino, wherein
each (C4-Cg)alkyl, (C4-Ce)alkoxy, (C4-Cy)alkylthio, (C4-C,)alkylsulfonyl or (C,-
Cs)alkenyl substituents are also optionally substituted with from one to nine
fluorines; wherein V'is a partially saturated, fully saturated or fully unsaturated three
to six membered ring optionally having one to two heteroatoms selected
independently from oxygen, sulfur and nitrogen, or a bicyclic ring consisting of two
fused partially éaturated, fully saturated or fully unsaturated three to six membered
rings, taken independently, optionally having one to four heteroatoms selected
independently from nitrogen, sulfur and oxygen; and said V' substituent is optionally
mono-, di-, tri-, tetra- or penta-substituted independently with halo, (C4-Ce)alkyl, (C4-
Cs)alkoxy, hydroxy, oxo, amino, nitro, cyano, (C4-Cg)alkyloxycarbonyl, mono-N- or di-
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N M CO2Et WO 2004/ 085401 PCT/ 1 B2004/ 000836 -126 (R
S)-4-(3,5-Bis-trifluoronethyl-benzoyl)-2-ethyl-6-trifl

w@oroeneby| - 3, 4- di hydr o- 2H qui nol i ne- 1- car boxpdT/mB2a6i/®0836

ethyl ester (R S)]- cis: }—%II\/R(CDCIB) 6 0.91 (t,
3H), 1.39 (t, 3H), 1.43 (m 78 (m 1 H, 1.99
(m 1H, 260(m1|—|) 434(m2|—|) 456(m2|—|)

7.05 (s, 1 , 7.55 5 (d, 1 , 7.65 (d, 1 , 8.20

@L cL dﬁa}ﬁ/@gﬁ@ \8&3}6%%@@%@% ‘F%tlt&%é?s Smglly mono-
substltuted with oxo, said (C4-Cs)alkyl or (C4-Cg)alkoxy substituent is also optionally
substituted with from one to nine fluorines; and

each of R*, R%, R® and R’ are independently hydrogen, a bond, nitro or halo
wherein said bond is substituted with T or a partially saturated, fully saturated or fully
unsaturated (C4-C;,) straight or branched carbon chain wherein each carbon may
optionally be replaced with one or two heteroatoms per carbon chain wherein the
heteroatoms are selected independently from oxygen, sulfur and nitrogen, wherein
said carbon is optionally mono-, di- or tri-substituted independently with halo, said
carbon is optionally mono-substituted with hydroxy, said carbon is optionally mono-
substituted with oxo or nitrogen, said sulfur is optionally mono- or di-substituted with
0xo0, said nitrogen is optionally mono- or di-substituted with hydrogen or oxo, and
said carbon chain is optionally mono-substituted with T; wherein T is a partially
saturated, fully saturated or fully unsaturated three to twelve membered ring
optionally having one to four heteroatoms selected independently from oxygen,
sulfur and nitrogen, or a bicyclic ring consisting of two fused partially saturated, fully
saturated or fully unsaturated three to six membered rings, taken independently,
optionally having one to four heteroatoms selected independently from nitrogen,
sulfur and oxygen; and said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-Cg)alkyl, (C2-Cs)alkenyl, hydroxy, (C+-Cg)alkoxy, (Cs-
C,)alkylthio, amino, nitro, cyano, oxo, carboxy, (C4-Ce)alkyloxycarbonyl, mono-N- or
di-N,N-(C,-Cg)alkylamino wherein said (C4-Cs)alkyl substituent is optionally mono-,
di- or tri-substituted independently with hydroxy, (C4-Cs)alkoxy, (C4-C,)alkylthio,
amino, nitro, cyano, oxo, carboxy, (C;-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C;-
Cs)alkylamino, said (C4-Ce)alkyl or (C4-Cg)alkoxy substituent also optionally has from
one to nine fluorines;

R*and R®, R® and R® and/or R® and R” may optionally be taken together and
can form at least one ring that is a partially saturated or fully unsaturated four to eight
membered ring optionally having one to three heteroatoms independently selected
from nitrogen, sulfur and oxygen; wherein each ring formed by R* and R’, or R® and
R®, and/or R°and R’ is optionally mono-, di- or tri-substituted independently with
halo, (C4-Cs)alkyl, (C4-C4)alkylsulfonyl, (C>-Cs)alkenyl, hydroxy, (C4-Cg)alkoxy, (Cs-
C.)alkylthio, amino, nitro, cyano, oxo, carboxy, (C4-Ce)alkyloxycarbonyl, mono-N- or
di-N,N-(C;-Cg)alkylamino wherein said (C4-Cg)alkyl substituent is optionally mono-,
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MOH MOI HMONM MON"" M COREt CREt [(R
R S, (S, S, R, (R R R, (S, S,
wW®jo4848cet oxy- (3, 5-Bi s-tri fl uoronet hyl - phenyPQT/IE2004/000836
met hyl ] - 6, 7- di met hoxy- 2- net by 3, 4- di hydr o- 2H-qui nol i n
e-1-carboxylic acid ethyl ester ' HNWR (CDCI3): 6
110(d 3H), 1.29 (t, 3H), 1.62 (m 1 H, 1.87 (m 1
H, 2.00 (s, 3H, 3.22 (m 1 H, 3.84 (s, 3H), 3.86

% %fér?"éo.lbstﬁ.lt%;mégﬁedéggﬂ vﬁ‘h‘%f)dwﬁ; @é f)alko%fig -905%91 Hid,

2N LTINS CPaiR], ©X0, CBEXY, NSHo)alkgloRucarhoni, 3ench3 ooﬁla\l Nf(Ch-
és)élk);l:arﬁﬁg, éiocfé-%ml gl!ldgﬁtgelllt als'o%dflonally has from one to nine
fluorines;

or a pharmaceutically acceptable salt or prodrug thereof;

with the following provisos:
a) when there is a single bond between C3 and J, and R® is a fully saturated one to
six membered straight or branched carbon chain substituted on C4a with V then R’
is other than C(O)-(C-Cy)alkyl optionally mono-, di- or tri-substituted with halo and
R' is other than C(O)-monocyclicaromatic ring; or
b) when there is a single bond between C3 and J, and R® is —C(0)-O-V, and R?is
phenyl then R' is other than (C,-Cy)alkyl; and
c) when there is a double bond between C3 and J, and R? is methyl then R® is other
than -CH»-O-V, —CH,-V or —CH,-CH-V.
2. A compound of claim 1 wherein

J is carbon;

R'is W-X;

W is carbonyl;

Xis -O-Y;
Y for each occurrence is independently (C4-Cs)alkyl, said (C4-Cg)alkyl optionally
having one to nine fluorines or said (C4-Cg)alkyl optionally mono-substituted with Z;

wherein Z is a partially saturated, fully saturated or fully unsaturated three to
six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said Z substituent is optionally mono-, di- or tri-substituted
independenily with halo, (C;-C,)alkyl, (C4-Cj)alkoxy, (C4-C4)alkylthio, nitro, cyano,
oxo, or (C4-Cy)alkyloxycarbonyl, said (C-C,)alkyl or (C4-Cy4)alkoxy is optionally
substituted with from one to nine fluorines;

R?is beta and is a partially saturated, fully saturated or fully unsaturated (C4-
C,) straight or branched carbon chain wherein one carbon, other than the connecting
carbon, may optionally be replaced with oxygen or sulfur and wherein said carbon is
optionally mono-, di- or tri-substituted independently with halo, said carbon chain is
optionally mono-substituted with oxo or hydroxy, said sulfur is optionally mono- or di-
substituted with oxo,; or said R? is a partially saturated, fully saturated or fully
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MO N M MeON "M CO2Et CREt [(RRR (S'S'S) and
(R R'S) and

W@ B)0F08uPt 4-[ (3, 5-Bi s-trifluoronet hyl - phenyl) - PETIIB2004/000836

met hyl | - 6, 7- di met hoxy- 2- met hyj4g3, 4- di hydr o- 2Hqui nol i n
e-1-carboxylic acid ethyl ester ' HNWR (CDCI3): 8
1.19 (d, 3H), 1.30 (t, 3H, 2.02 (m 1H), 2.95 (m |
H, 20 3.95 (s, 3H), 3.97 (s, 3H), 4.26 (m 2H), 4.49

g e el ot alg gy i
ITEREOBHLY TOMORYIBPBBUIWO0836 - 127 Exanple 36 VIOH
MO Mgflefoin said R? ring is optionally mono-, di- or tri-substituted independently
with halo, hydroxy, (C4-Cs)alkoxy, amino, nitro, (C4-C,)alkyloxycarbonyl or carboxy;
wherein R® is a fully saturated, partially unsaturated or fully unsaturated
one to six membered straight or branched carbon chain wherein each carbon,
other than C4a, may optionally be replaced with one heteroatom selected from
oxygen, sulfur and nitrogen, and said carbon is optionally mono-, di- or tri-
substituted independently with halo, said carbon is optionally mono-substituted
with hydroxy, said carbon is optionally mono-substituted with cyano, said carbon is
optionally mono-substituted with oxo or nitrogen, said sulfur is optionally mono- or
di-substituted with oxo, said nitrogen is optionally mono- or di-substituted with
hydrogen or oxo, and said carbon chain is optionally mono, di-, or tri-substituted
with V at C4a or at the R® carbon adjacent to C4a; V is a three, four, five or six
membered partially saturated, fully saturated or fully unsaturated ring optionally
having one to three heteroatoms selected independently from oxygen, sulfur and
nitrogen such that V is not imidazolyl or a fully saturated heterocyclic nitrogen-
containing ring wherein nitrogen of the ring is connected to the R® group;

wherein said V ring is optionally mono-, di-, tri-, tetra- or penta-substituted
independently with halo, (C4-Cg)alkyl, hydroxy, (C4-Cs)alkoxy, (C4-Ce)alkoxycarbonyl,
nitro, cyano or oxo, wherein said (C4-Cg)alkyl or (C4-Cg)alkoxy substituent optionally
has from one to nine fluorines;

R*is hydrogen;

R® and R® are each independently hydrogen, halo, T, (C4-Ce)alkoxy or (C4-
Ce)alkyl, said (C,-Cg)alkoxy or (C4-Cs)alkyl substituent optionally having from one to
nine fluorines or said (C,-Cg)alkoxy or (C4-Cg)alkyl substituent optionally mono-
substituted with T;

wherein T is a partially saturated, fully saturated or fully unsaturated five to
six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-Cs)alkyl, hydroxy, (C4-Cg)alkoxy, (C4-C4)alkylthio, amino,
oxo, carboxy, (C4-Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C;-Cg)alkylamino wherein
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Co2et [(R R, (S, 9, (R 95, (S
R)] - 4- (Hydr oxy- di phenyl - net hyl ) - 6, 7- di met hoxy- 2- net hyl|

W@ 200408%3ydr o- 2H-q ui nol i ne-1-carboxylic acid er¢myiB2004/000836

ester 5 HNR (0DO3): b 1G4d SH, 1.32 (t, 31,
2.2 (m 1H), 3.90 (s, 3H), 3°95 (s. 3H) . 4.26 (m
oH), 4.6 (m 1 H, 6.60 (s, 1 H, 6.9 (s 1H, 7.0

(s, 1 H, 7.2-7.4 (m 10H). LCVB (ESI+): 444 (M)

RIS oSG b e

Ll TR

nol i ne- 1-
or a pharmaceutically acceptable salt thereof.

Lo’g n7 di met hoxy- 2- net hyl - 3, 4- di hydr o- 2H qui
3. A compound of claim 2 wherein

Y is methyl, ethyl, 1-propyl, 2-propyl or tert-butyl;

R? is methyl, ethyl, 2-propyl, cyclopropyl or cyclobutyl;

R®is -C(0)-V, -C(OH)(C(O)OCH:)(V), -CH(F)(V), -CFx(V), -CH(OCH3)(V), -
CH(C(O)OCHz)(V), -CH(CN)(V), -CH(OH)(V), -CHx(V), -CH(NH,)(V), -
CH(NH(CHs))(V), -CH(C(O)NH_)(V), -CH(CH,OH)V, -CH(CH,OCHj3)V, -
CH(CH,OC(O)CHa)V, -CH(CH.F)V, or -CH(CH,NH.)V; and

V is phenyl optionally mono-, di- or tri-substituted independently with halo,
nitro, or (C4-C,)alkyl, wherein said (C4-C,)alkyl optionally has from one to five
fluorines;

R® and R® are each independently hydrogen, methyl, methoxy or chloro; said
methoxy optionally having from one to three fluorines, said methyl optionally having
from one to three fluorines;

or a pharmaceulically acceptable salt thereof.

4. A compound of claim 3 wherein

Y is ethyl;

R? is ethyl or mesthyl;

R%is (3,5-bis-(trifluoromethyl)-phenyl)-hydroxy-methoxycarbonyl-methyl; (3,5-
bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl; (3,5-bis-trifluoromethyl-phenyl)-
cyano-methyl, 3,5-bis-trifluoromethyl-benzoyl; (3,5-bis-trifluoromethyl-phenyl)-
hydroxy-methyl; (3,5-bis-trifluoromethyl-phenyl)-fluoro-methyl; (3,5-bis-
trifluoromethyl-phenyl)-difluoro-methyl; (3,5-bis-(trifluoromethyl)-benzyl); (3,5-bis-
trifluoromethyl-phenylcarbamoyl)-methyl; amino-(3,5-bis-(trifluoromethyl)-phenyl)-
methyl; (3,5-bis-(trifluoromethyl)-phenyl)-methylamine-methyl; 1-(3,5-bis-
(trifluoromethyl)-phenyl)-2-amino-ethyl; 1-(3,5-bis-(trifluoromethyl)-phenyl)-2-fluoro-
ethyl; 1-(3,5-bis-(trifluoromethyl)-phenyl)-2-methoxy-ethyl; 1-(3,5-bis-(trifluoromethyl)-
phenyl)-2-hydroxy-ethyl; or 2-acetoxy-1-(3,5-bis-(trifluoromethyl)-phenyl)-ethyl;

R® is methoxy or trifluoromethyl; and

R®is hydrogen or methoxy;

or a pharmaceutically acceptable salt thereof.
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carboxylic acid ethyl ester "HNVR (CDClI3): 6 1.19 (d,
3H), 1.25 (t, 3H), 2.4 (m 1H), 3.75 (s, 3H), 3.85

W@ 200488401 4. 30 (m 2H), 4.6 (m 1 H), 4.9 (m BCFJB2004/000836

6.50 (s, 1 H, 7.2 (s, 1 H, afg4 (m 2H), 15 7.5 (t,
1 H, 7.9 (d, 2H). LCVS (ESI+) 384 (M+). Exanple 38
HO HO MeO H MO, \H MeON Me MeO N ' Me CO2Et COREt
[(R' S S), (R SS R, (SS R R, (S R 9]

§| E@&%ﬁﬁc{%ﬁ%ﬁgﬁﬁy? ng Adl) hSdZo %Ic—)l- qui nol i ne- 1- car boxy|
i ¢ aciJds eitrbgen;ester LCMS (ESI+): 386( M) WO
20047 QR8I detelddR29944 9R%P&8g1e bond;

R'is W-X;

W is carbonyl;

Xis =0-Y;

Y for each occurrence is independently (C4-Cs)alkyl, said (C4-Cg)alkyl
optionally having one to nine fluorines or said (C4-Cg)alkyl optionally mono-
substituted with Z;

wherein Z is a partially saturated, fully saturated or fully unsaturated three to
six membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said Z substituent is optionally mono-, di- or tri-substituted
independently with halo, (C4-C,)alkyl, (C4-Cy)alkoxy, (C4-Cy)alkylthio, nitro, cyano,
0xo, or (C+-Cy)alkyloxycarbonyl, said (C4-Cy)alkyl or (C4-C,)alkoxy optionally
substituted with from one to nine fluorines;

R?is a partially saturated, fully saturated or fully unsaturated (C-Cy) straight
or branched carbon chain wherein one carbon, other than the connecting carbon,
may optionally be replaced with oxygen or sulfur and wherein said carbon is
optionally mono-, di- or tri-substituted independently with halo, said carbon chain is
optionally mono-substituted with oxo, said carbon is opfionally monosubstituted with
hydroxy, said sulfur is optionally mono- or di-substituted with oxo,; or said R? is a
partially saturated, fully saturated or fully unsaturated three to five membered ring
optionally having one heteroatom selected independently from oxygenand sulfur;
wherein said R ring is optionally mono-, di- or tri-substituted independently with halo,
hydroxy, (C+-Cs)alkoxy, amino, nitro, (C4-C4)alkyloxycarbonyl or carboxy;

wherein R% is a fully saturated, partially unsaturated or fully unsaturated one
to six membered straight or branched carbon chain wherein each carbon, other than
C4a or the R® carbon adjacent to C4a, may optionally be replaced with one
heteroatom selected from oxygen, sulfur and nitrogen, and said carbon is optionally
mono-, di- or tri-substituted independently with halo, said carbon, other than C4a, is
optionally mono-substituted with hydroxy, said carbon is optionally mono-substituted
with cyano, said carbon is optionally mono-substituted with oxo or nitrogen, said

sulfur is optionally mono- or di-substituted with oxo, said nitrogen is optionally mono-
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-128 Exanples 39-169 in Table A were prepared as
racem c m xtures using anal ogous nethods as descri bed

w@bavesfoom t he appropriate starting materi al SP@NTB2004/000836

have the foll ow ng structure'égii MeO MO N M 5
Tl

CO2Et Table A Ex. R3 ( deno'f3 nk to Conmpound LCMS

structure) ESI+ (MH) 39 F (c)HF
(4-1(3,5-Bis-trifluoronethyl-benzyl)- 563

or di-substituted with hydrogen or oxo, and said carbon chain is optionally mono, di-,
or tri-substituted with V at C4a or at the the R® carbon adjacent to C4a;

V is a five or six membered partially saturated, fully saturated or fully
unsaturated ring optionally having one to three heteroatoms selected independently
from oxygen, sulfur and nitrogen such that V is not imidazolyl or a fully saturated
heterocyclic nitrogen-containing ring wherein nitrogen of the ring is connected to the
R® group; wherein said V ring is optionally mono-, di-, tri-, tetra- or penta-substituted
independently with halo, (C4-Cs)alkyl, hydroxy, (C4-Ce)alkoxy, (C4-Cs)alkoxycarbonyl,
nitro, cyano or oxo, wherein said (C;-Cs)alkyl or (C4-Cs)alkoxy substituent optionally
has from one to nine fluorines;

R*is hydrogen;

R’ and R® are each independently hydrogen, halo, T, (C4-Ce)alkoxy or (C;-
Coe)alkyl, said (C4-Cs)alkoxy or (C4-Cs)alkyl substituent optionally having from one to
nine fluorines or said (C4-Cg)alkoxy or (C4-Cg)alkyl substituent optionally mono-
substituted with T;
wherein T is a partially saturated, fully saturated or fully unsaturated five to six
membered ring optionally having one to two heteroatoms selected independently
from oxygen, sulfur and nitrogen;

wherein said T substituent is optionally mono-, di- or tri-substituted
independently with halo, (C-Cg)alkyl, hydroxy, (C:-Cs)alkoxy, (C,4-C,)alkylthio, amino,
oxo, carboxy, (C4-Ce)alkyloxycarbonyl, mono-N- or di-N,N-(C,-Cs)alkylamino wherein
said (C4-Cg)alkyl or (C4-Cg)alkoxy substituent optionally has from one to nine
fluorines;

R’ is hydrogen;

or a pharmaceutically acceptable salt thereof.

6. A compound of claim 5 wherein

Y is (C4-C,)alkyl, wherein said (C4-C,)alkyl substituent optionally has one to
nine fluorines;

R? is (C+-C,)alkyl, cyclopropyl or cyclobutyl;

R® is -C(O)-V, -CH(C(0)O(C+-Cs)alkyl)(V), or -CH(CN)(V);

V is phenyl optionally mono-, di- or tri-substituted independently with halo,
(C4-Cg)alkyl, hydroxy, (C4-Csg)alkoxy, nitro, cyano or oxo wherein said (C4-Cg)alkyl
substituent optionally has from one to nine fluorines;
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F net hyl - car banoyl | - 6, 7-di net hoxy- F F
2-nmet hyl - 3, 4-di hydro-2H g uinol G (r)

w0 p@4jossaar boxylic acid ethyl ester) F H 40 EET/IB2004/000836

4-{[(3,5-Bis-trifluoronethyl - %pzyl )- 593

met hoxycar bonyl - am no] - net hyl'}"N

6, 7-di met hoxy-2-nethyl-3,4- 2 F/ \ F

di hydro-2H qui noline-1 -carboxylic F F acid ethyl

iSE ((%g i Idé?_tta?el %&?%e%{‘ﬂ@’}ﬂ}’gﬁgrﬁg?'}_(C§9§a|k°W or (C4-Cg)alkyl,
said (C4-Cs)alkoxy optionally having from one to nine fluorines, said (C;-Ce)alkyl
optionally having from one to seven fluorines;

or a pharmaceutically acceptable salt thereof.

7. A compound of claim 6 wherein

Y is methyl, ethyl, 1-propyl, 2-propyl or tert-butyl;

R?is methyl, ethyl, 2-propyl, cyclopropyl or cyclobutyl;

R® is 3,5-bis-trifluoromethyl-benzoyl, (3,5-bis-trifluoromethyl-phenyl)-cyano-
methyl, or (3,5-bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyi;

R® is methyl or trifluoromethy!;

R® is hydrogen or methyl.

8. A compound according to claim 1, selected from the group consisting of:

(R, R, S)-4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[Amino-(3,5-bis-trifluoromethyl-phenyl)- methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R)-4-(3,5-bis-trifluoromethyl-benzyl)-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-methylaminomethyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[(3,5-bis-trifluoromethyl-phenyl}-methylaminomethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl}-
6,7-dimethoxy-2-methyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, R)- 4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl- methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, S, S)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester,
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waledwdsae2H qui nol i ne- 1- car boxylic

~- N met hoxy- car bonyl -am no]-nethyl)- 0 F
6, 7- di met hoxy- 2-net hyl -3, 4

ester F F WO 2004/085401 PCT/ I2§3_2004/ 000836 -129 Ex.
R3 ( denotes link to Con‘pouné3 LCMS structure) ESI+
(MH) 42 0- 4-{[(3,5-Bis-trifluoronethyl-benzyl)- 593
nmet hoxy- car bonyl -am no]-nmethyl}- ~H N F

6,7-d i(g,eit?,hg))-%[_(g,_SIB'Fst-tpiMLljdrgméthgl-phenyl)-hydroxyl-methoxycarbonyl-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, R)-4-[(3,5-bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyi-
methyl]- 6,7-dimethoxy-2-methyl- 3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester; ‘

(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyi-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methoxycarbonyl-
methyl]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl
ester;

(R, R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-6,7-
dimethoxy-2-methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester,

(R, R, 8)-4-|(3,5-Bis-trifluoromethyl-phenyl)-methoxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl]-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxyl-methoxycarbonyl-methyl}-
2-ethyl-6-trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-hydroxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[2-Acetoxy-1-(3,5-bis-trifluoromethyl-phenyl)-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

F F aci d ep¢myiB2004/000836
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whemwzpsaar banoyl ) - 6, 7- di met hoxy-2- F

F di hydro- 2H qui nol i ne-1-carboxylic F F acid ethyl
ester FF 43 F F 4-(3,5-Bis-trifluoronethyl- 549 F

met hyl - 3, 4- di hydr o- 2H qui nol I-ﬁ} -1- F F carboxylic acid
ethyl ester NH C=(r) 44 6, 7-Di net hoxy-2-net hyl - 4-(4-
481 FF HN-C trifl uoronethyl - benzyl carbanoyl) F

3, 4-di hydr o-2H qui nol i ne-1 -

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-methoxy-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-fluoro-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-fluoro-ethyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, R, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-amino-ethyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[1-(3,5-Bis-trifluoromethyl-phenyl)-2-amino-ethyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-

trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-

trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;

(R, S, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-

6-trifluoromethyl-3,4-dihydro-2H-quinocline-1-carboxylic acid ethyl ester;

(R,R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-

6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S, R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R)-4-((3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6-
trifluoromethyl-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S)-4-(3,5-Bis-trifluoromethyl-benzoyl)-6,7-dimethoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;

PCT/IB2004/000836
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carboxylic acid ethyl ester 45 F
4-(2-Fluoro-4-trifluoronethyl- 499 F

whesmapssaar banoyl ) - 6, 7- di net hoxy-2- \ / F eG NHEI/1B2004/000836

met hyl - 3, 4- di hydr o- 2H qui nol i_%%-_ 1- O carboxylic acid
ethyl ester 46 F 4-(2-Fl uoro-benzyl carbanoyl)-6,7- 431
(r)/C'" N di net hoxy- 2- net hyl - 3, 4-di hydro- H

2H qui nol i ne- 1-carboxylic acid ethyl ester 47

‘d‘i' Ergt ﬁo),( _-g-I(ﬁ%ﬁi%—ltr{?f@{oﬁ%ﬁ%})Cr@;eg_zgﬂ)-%f—ldlr’gathoxy-2-methyl-3,4-
dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-fluoro-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R)-4-(3,5-bis-trifluoromethyl-benzoyl}-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester;
(R,S)-4-(3,5-bis-trifluoromethyl-benzoyl)-2-ethyl-6-trifluoromethyl-3,4-dihydro-
2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6,7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-8, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester,
(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-6, 7-dimethoxy-2-
methyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,S,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl}-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R,R.R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-hydroxy-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester;
(R)-4-(3,5-Bis-trifluoromethyl-benzoyl)-2-ethyl-6,7-dimethyl-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ethyl ester;
(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl}-2-ethyl-6,7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;
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F C 2H qui noli ne-1-carboxylic acid ethyl ester

WO 2004/085401 PCT/IB2004/000836

-324-

(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-cyano-methyl]-2-ethyl-6,7-dimethyl-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid efchyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester;

(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid methyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropyl ester;

(R, S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-
6,7-dimethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid isopropyl ester;

(R,R)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl}-2-ethyl-6-
trifluorornethyl-3,4-dinydro-2H-quinoxaline-1-carboxylic acid ethyl ester; and

(R,S)-4-[(3,5-Bis-trifluoromethyl-phenyl)-methoxycarbonyl-methyl]-2-ethyl-6-
trifluoromethyl-3,4-dihydro-2H-quinoxaline-1-carboxylic acid ethyl ester;

or a pharmaceutically acceptable salt or prodrug thereof.
9. A method for freating atherosclerosis, coronary artery disease, coronary heart
disease, coronary vascular disease, peripheral vascular disease, dyslipidemia,
hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia,
hypertriglyceridemia, familial-hypercholesterolemia or myocardial infarction in a
mammal by administering to a mammal in need of such treatment an
atherosclerosis, coronary artery disease, coronary heart disease, coronary vascular
disease, peripheral vascular disease, dyslipidemia, hyperbetalipoproteinemia,
hypoalphalipoproteinemia, hypercholesterolemia, hypertriglyceridemia, familial-
hypercholesterolemia or myocardial infarction treating amount of a compound of any
of claims 1 to 8, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug.
10. A pharmaceutical composition which comprises a therapeutically effective
amount of a compound of any of claims 1 to 8, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug and a

pharmaceutically acceptable vehicle, diluent or carrier.
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11. A pharmaceutical combination composition comprising: a therapeutically
effective amount of a composition comprising

a first compound, said first compound being a compound of any of claims 1
to 8, a prodrug thereof, or a pharmaceutically acceptable salt of said comppund or of
said prodrug;

a second compound, said second compound being an HMG CoA reductase
inhibitor, an MTP/Apo B secretion inhibitér, a PPAR modulator, a bile acid reuptake
inhibitor, a cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate,
niacin, slow-release niacin, a combination of niacin and lovastatin, an ion-exchange
resin, an antioxidant, an ACAT inhibitor or a bile acid sequestrant; and

a pharmaceutical vehicle, diluent or carrier.

12. A pharmaceutical combination composition as recited in claim 11 wherein the
second compound is an HMG-CoA reductase inhibitor or a PPAR modulator.

13. A pharmaceutical combination composition as recited in claim 12 wherein the
second compound is lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin,
rivastalin, rosuvastatin or pitavastatin.

14. A kit for achieving a therapeutic effect in a mammal comprising packaged in
association a first therapeutic agent comprising a therapeutically effective amount of
a compound of any of claims 1 to 8, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug and a pharmaceutically
acceptable carrier, a second therapeutic agent comprising a therapeutically effective
amount of an HMG CoA reductase inhibitor, 2 PPAR modulator, a cholesterol
absorption inhibitor, a cholesterol synthesis inhibitor, a fibrate, niacin, slow-release
niacin, a combination of niacin and lovastatin, an ion-exchange resin, an antioxidant,
an ACAT inhibitor or a bile acid sequestrant and a pharmaceutically acceptable
carrier and directions for administration of said first and second agents to achieve
the therapeutic effect.

15. A compound of Formula Il

12
R® N~ “R?
/}\OR“)

O
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Formula
wherein
C3 is carbon;
J is carbon, wherein the bond between C3 and J is a single or double bond;
5 n is zero if the bond between C3 and J is a double bond or one if the bond
between C3 and J is a single bond,;
R% is (C-C4)alkyl, cyclopropyl or cyclobutyl;
R®is CFg;
R® is hydrogen;
10 R' is a fully saturated (C4-C,) straight or branched carbon chain;
R" is halo, hydroxy, —C(O)(O(C+-Cy)alkyl), ~C(O)C(O)(O(C+-C)alkyl), —
C(O)NH(O(C4-C,)alkyl), or —C(O)N((C4-Cy)alkyl)(O(C4-C,)alkyl);
R™ is hydrogen or halo, wherein R" is not halo when R" is halo;
or R" and R" are taken together to form oxo or Ny;
15  or a pharmaceutically acceptable salt or prodrug thereof.



