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PHARMACEUTICAL COMPOSITIONS OF 
ADSORBATES OF AMORPHOUS DRUG 

[0001] This application claims the bene?t of priority of 
provisional Patent Application Serial No. 60/300,260 ?led 
Jun. 22, 2001, Which is incorporated herein by reference in 
its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to pharmaceutical 
compositions of a loW-solubility drug and a high surface 
area substrate, Wherein the drug and substrate are combined 
to form an adsorbate. 

[0003] LoW-solubility drugs often shoW poor bioavailabil 
ity or irregular absorption, the degree of irregularity being 
affected by factors such as dose level, fed state of the patient, 
and form of the drug. Increasing the bioavailability of 
loW-solubility drugs has been the subject of much research. 
Increasing bioavailability hinges on improving the concen 
tration of the drug in solution to improve absorption. 

[0004] It is Well knoWn that the amorphous form of a 
loW-solubility drug that is capable of existing in either the 
crystalline or amorphous form may temporarily provide a 
greater aqueous concentration of drug relative to the equi 
librium concentration obtained by dissolution of drug in a 
use environment. Such amorphous forms may consist of the 
amorphous drug alone, a dispersion of the drug in a matrix 
material, or the drug adsorbed onto a substrate. It is believed 
that such amorphous forms of the drug may dissolve more 
rapidly than the crystalline form, often dissolving faster than 
the drug can precipitate from solution. As a result, the 
amorphous form may temporarily provide a greater-than 
equilibrium concentration-of drug. 

[0005] While such amorphous forms may shoW initially 
enhanced concentration of the drug in a use environment, 
nevertheless the improved concentration is often short-lived. 
Typically, the initially enhanced drug concentration is only 
temporary and quickly returns to the loWer equilibrium 
concentration. 

[0006] One problem With using the amorphous form of a 
drug is that the solid drug may not be stable physically in the 
amorphous form. Often the crystalline form of the drug has 
a loWer free energy, and thus over time, the amorphous drug 
Will tend to crystalliZe. The rate of crystalliZation may be 
in?uenced by storage conditions, such as temperature and 
humidity, as Well as the constituents of the composition. 

[0007] D. Monkhouse, et al., Use of Adsorbents in 
Enhancement of Drug Dissolution I, J. Pharm. Sciences, Vol. 
61, No. 9, p. 1430 (1972), disclose forming adsorbents by 
mixing a drug and Water-insoluble adsorbent such as fumed 
silicon dioxide or silicic acid, adding a sufficient quantity of 
an organic solvent to dissolve the drug, and then evaporating 
the solvent by a stream of ?ltered air. The authors report 
improved drug dissolution rates. 

[0008] Matsui, et al., US. Pat. No. 4,772,627, disclose a 
ground mixture of a poorly soluble crystalline drug and an 
adsorbent. The mixture of drug and adsorbent is ground to 
obtain amorphous drug. Enhanced drug dissolution and drug 
absorption is reported. 

[0009] Denick, Jr. et al., US. Pat. No. 4,711,774, disclose 
an adsorbate of a drug and a complex magnesium aluminum 
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silicate. The drug is dissolved in a solvent and added to 
magnesium aluminum silicate, and then dried. The adsorbate 
is used to mask the taste of bitter drugs. 

[0010] Lovrecich, US. Pat. No. 5,449,521, discloses 
amorphous drug absorbed onto a support material. The 
support material may be crosslinked polymers, linear poly 
mers, Water soluble complexing agents, and porous inor 
ganic materials. The drug and support material are co 
ground in a mill With its grinding chamber saturated With the 
vapour of one or more solvents able to solubiliZe the drug. 
The resulting product is dried and sieved. The resulting 
compositions are reported to have a reduced heat of fusion, 
a reduced melting point, an increased dissolution rate and 
increased solubiliZation kinetices. 

[0011] Accordingly, What is still desired is a composition 
comprising an amorphous drug form that is physically stable 
under typical storage conditions, and that may enhance the 
bioavailability of poorly soluble drugs. These needs and 
others that Will become apparent to one of ordinary skill are 
met by the present invention, Which is summariZed and 
described in detail beloW. 

BRIEF SUMMARY OF THE INVENTION 

[0012] The present invention overcomes the draWbacks of 
the prior art by providing in a ?rst aspect of the invention, 
pharmaceutical compositions comprising a solid adsorbate 
With a loW-solubility drug adsorbed onto a substrate, said 
substrate having a surface area of at least 20 m2/g, Wherein 
at least a major portion of said drug in said adsorbate is 
amorphous, Wherein the adsorbate provides improved con 
centration of said drug in a use environment relative to a 
sloW-evaporation control composition comprising said drug 
and said substrate but formed by evaporation of solvent from 
a suspension of said drug in a solvent With said substrate 
suspended therein, said evaporation of said solvent for 
formation of said sloW-evaporation control composition 
being conducted over a period of at least 30 minutes. 

[0013] In a second aspect, the present invention provides 
pharmaceutical compositions comprising a solid adsorbate 
With a loW-solubility drug adsorbed onto a substrate, said 
substrate having a surface area of at least 20 m2/g, Wherein 
at least a major portion of said drug in said adsorbate is 
amorphous; and a concentration-enhancing polymer. 

[0014] In one preferred embodiment, the adsorbate pro 
vides improved concentration of said drug in a use environ 
ment relative to a sloW-evaporation control composition 
comprising said drug and said substrate but formed by 
evaporation of solvent from a suspension of said drug in a 
solvent With said substrate suspended therein, said evapo 
ration of said solvent for formation of said sloW-evaporation 
control composition being conducted over a period of at 
least 30 minutes. 

[0015] In another preferred embodiment, the adsorbate is 
more physically stable than said sloW-evaporation control 
composition. 
[0016] In another preferred embodiment, the drug in said 
adsorbate has a glass transition temperature substantially 
different from that of said drug in amorphous form alone that 
is not adsorbed to said substrate. 

[0017] In yet another preferred embodiment, the drug is in 
the form of a layer of drug molecules adsorbed onto said 
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substrate, said layer having a thickness that is no greater than 
about 3-fold the diameter of said drug. 

[0018] In another preferred embodiment, the drug is 
adsorbed onto said substrate substantially in the form of a 
monolayer. 

[0019] In still another preferred embodiment, the drug has 
improved physical stability in said adsorbate relative to a 
control composition having an equivalent amount of said 
drug in amorphous form alone that is not adsorbed to said 
substrate. Preferably, the drug has a rate of crystalliZation in 
said adsorbate that is less than 90% of the crystalliZation rate 
of said drug in amorphous form. 

[0020] Another preferred embodiment relates to the drug 
in said adsorbate having a relative degree of improvement in 
chemical stability of at least about 1.25 relative to said drug 
in amorphous form alone and not adsorbed to said substrate. 

[0021] In another preferred embodiment, the drug in said 
adsorbate has a relative degree of improvement in chemical 
stability of at least 1.25 relative to at least one of a ?rst 
control composition having an equivalent amount of said 
drug in amorphous form miXed With said concentration 
enhancing polymer and a second control composition con 
sisting of a solid amorphous dispersion of an equivalent 
amount of said drug and said concentration-enhancing poly 
mer. 

[0022] In still another preferred embodiment, the drug is 
acid-sensitive and said concentration-enhancing polymer is 
acidic. 

[0023] In another preferred embodiment, the surface area 
of said substrate is at least 50 m2/g, preferably at least 180 
m2/g. 
[0024] In another preferred embodiment, the adsorbate is 
in the form of agglomerates having a mean average diameter 
of from about 10 nm to about 100 pm, preferably from about 
10 nm to about 1 pm. 

[0025] In another preferred embodiment, the substrate is 
an inorganic oXide, preferably SiO2, TiO2, ZnO2, ZnO, 
A1203, or Zeolite. 

[0026] In yet another preferred embodiment, the substrate 
is a Water insoluble polymer, preferably cross-linked poly 
vinyl pyrrolidinone, cross-linked cellulose acetate phthalate, 
cross-linked hydroXypropyl methyl cellulose acetate succi 
nate, microcrystalline cellulose, polyethylene/polyvinyl 
alcohol copolymer, polyethylene/polyvinyl pyrrolidinone 
copolymer, cross-linked carboXymethyl cellulose, sodium 
starch glycolate, or cross-linked styrene divinyl benZene. 

[0027] In another preferred embodiment, the substrate is 
an activated carbon, preferably a carboniZed polymer such 
as polyimides, polyarylonitrile, phenolic resins, cellulose 
acetate, regenerated cellulose, and rayon. 

[0028] Another preferred embodiment includes the drug in 
said adsorbate as substantially amorphous, preferably the 
drug is almost completely amorphous. 

[0029] In another preferred embodiment, the drug and said 
concentration-enhancing polymer are co-adsorbed onto said 
substrate, preferably, the drug and said polymer are substan 
tially in the form of an amorphous dispersion, more prefer 
ably, the dispersion is substantially homogeneous. 
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[0030] In another preferred embodiment, the composition 
is a miXture of said adsorbate and said concentration 
enhancing polymer, preferably the composition is a mixture 
of particles of said adsorbate and particles of said concen 
tration-enhancing polymer. More preferably, the adsorbate 
and said concentration-enhancing polymer are each in 
respective regions. Preferably, the mixture is formed by 
Wet-granulation and/or dry-granulation. 

[0031] In another preferred embodiment, the concentra 
tion-enhancing polymer has a hydrophobic portion and a 
hydrophilic portion. 
[0032] In another preferred embodiment, the concentra 
tion-enhancing polymer is a cellulosic ioniZable polymer, 
preferably hydroXypropyl methyl cellulose succinate, cellu 
lose acetate succinate, methyl cellulose acetate succinate, 
ethyl cellulose acetate succinate, hydroXypropyl cellulose 
acetate succinate, hydroXypropyl methyl cellulose acetate 
succinate, hydroXypropyl cellulose acetate phthalate succi 
nate, cellulose propionate succinate, hydroXypropyl cellu 
lose butyrate succinate, hydroXypropyl methyl cellulose 
phthalate, carboXymethyl cellulose, carboXyethyl cellulose, 
ethylcarboXymethyl cellulose, cellulose acetate phthalate, 
methyl cellulose acetate phthalate, ethyl cellulose acetate 
phthalate, hydroXypropyl cellulose acetate phthalate, 
hydroXypropyl methyl cellulose acetate phthalate, cellulose 
propionate phthalate, hydroXypropyl cellulose butyrate 
phthalate, cellulose acetate trimellitate, methyl cellulose 
acetate trimellitate, ethyl cellulose acetate trimellitate, 
hydroXypropyl cellulose acetate trimellitate, hydroXypropyl 
methyl cellulose acetate trimellitate, hydroXypropyl cellu 
lose acetate trimellitate succinate, cellulose propionate tri 
mellitate, cellulose butyrate trimellitate, cellulose acetate 
terephthalate, cellulose acetate isophthalate, cellulose 
acetate pyridinedicarboXylate, salicylic acid cellulose 
acetate, hydroXypropyl salicylic acid cellulose acetate, eth 
ylbenZoic acid cellulose acetate, hydroXypropyl ethylben 
Zoic acid cellulose acetate, ethyl phthalic acid cellulose 
acetate, ethyl nicotinic acid cellulose acetate, ethyl picolinic 
acid cellulose acetate or blends thereof. 

[0033] In another preferred embodiment, the concentra 
tion-enhancing polymer is an ioniZable, non-cellulosic poly 
mer, preferably carboXylic acid functionaliZed poly 
methacrylates, carboXylic acid functionaliZed polyacrylates, 
amine-functionaliZed polyacrylates, amine-functionaliZed 
polymethacrylates, proteins, carboXylic acid functionaliZed 
starches or blends thereof. 

[0034] In yet another preferred embodiment, the concen 
tration-enhancing polymer is a non-ioniZable cellulosic 
polymer, preferably hydroXypropyl methyl cellulose acetate, 
hydroXypropyl methyl cellulose, hydroXypropyl cellulose, 
methyl cellulose, hydroXyethyl methyl cellulose, hydroXy 
ethyl cellulose acetate, and hydroXyethyl ethyl cellulose or 
blends thereof. 

[0035] In another preferred embodiment, the concentra 
tion-enhancing polymer is a non-ioniZable, non-cellulosic 
polymer, preferably vinyl polymer or copolymer having at 
least one substituent selected from the group consisting of 
hydroXyl, alkylacyloXy, and cyclicamido, vinyl copolymers 
of at least one hydrophilic, hydroXyl-containing repeat unit 
and at least one hydrophobic, alkyl- or aryl-containing 
repeat unit, polyvinyl alcohols that have at least a portion of 
their repeat units in the unhydrolyZed form, polyvinyl alco 
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hol polyvinyl acetate copolymers, polyethylene glycol 
polypropylene glycol copolymers, polyvinyl pyrrolidone, 
polyethylene polyvinyl alcohol copolymers, polyoxyethyl 
ene-polyoxypropylene block copolymers and blends 
thereof. 

[0036] In another preferred embodiment, the concentra 
tion-enhancing polymer is a neutraliZed acidic polymer. 

[0037] In still another preferred embodiment, the compo 
sition When administered to a use environment provides a 
dissolution area under the concentration versus time curve 
for a time period of at least 90 minutes betWeen the time of 
introduction to said use environment and about 270 minutes 
folloWing introduction to the use environment that is at least 
1.25-fold the corresponding area under the curve provided 
by a control composition comprising an equivalent amount 
of crystalline drug alone. 

[0038] In another preferred embodiment, the composition 
When administered to a use environment provides a maxi 
mum concentration of said drug in said use environment that 
is at least 1.25-fold a maximum concentration of said drug 
provided by a control composition comprising an equivalent 
amount of crystalline drug alone. 

[0039] In another preferred embodiment, the composition 
When administered to a use environment provides a relative 
bioavailability of at least 1.25 relative to a control compo 
sition consisting of an equivalent amount of said drug in 
crystalline form alone. 

[0040] In another preferred embodiment, the drug is 
selected from the group consisting of antihypertensives, 
antianxiety agents, anticlotting agents, anticonvulsants, 
blood glucose-loWering agents, decongestants, antihista 
mines, antitussives, antineoplastics, beta blockers, anti-in 
?ammatories, antipsychotic agents, cognitive enhancers, 
cholesterol-reducing agents, antiobesity agents, autoim 
mune disorder agents, anti-impotence agents, antibacterial 
and antifungal agents, hypnotic agents, anti-Parkinsonism 
agents, anti-AlZheimer’s disease agents, antibiotics, anti 
depressants, antiviral agents, anti-atherosclerotic agents, 
glycogen phosphorylase inhibitors, and cholesterol ester 
transfer protein inhibitors. 

[0041] In another preferred embodiment, the drug is 
[R-(R*S*)]-5-chloro-N-[2-hydroxy-3-{methoxymethy 
lamino}-3-oxo-1-(phenylmethyl)propyl-1H-indole-2-car 
boxamide, S-chloro-1H-indole-2-carboxylic acid [(1S)-ben 
Zyl-(2R)-hydroxy-3-((3R,4S)-dihydroxy-pyrrolidin-1-yl-) 
3-oxypropyl]amide, [2R,4S]4-[(3,S-bis-tri?uoromethyl 
benZyl)-methoxycarbonyl-amino]-2-ethyl-6 
tri?uoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid 
ethyl ester, [2R,4S]4-[acetyl-(3,S-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro-2H 
quinoline-l-carboxylic acid isopropyl ester, [2R,4S]4-[(3,5 
bis-tri?uoromethyl-benZyl)-methoxycarbonyl-amino]-2 
ethyl-6-tri?uoromethyl-3,4-dihydro-2H-quinoline-1 
carboxylic acid isopropyl ester, quinoxaline-2-carboxylic 
acid [4(R)-carbamoyl-1(S)-3-?uorobenZyl)-2(S), 7-dihy 
droxy-7-methyl-octyl]amide, [2R,4S]4-[(3,5-bis-tri?uorom 
ethyl-benZyl)-methoxycarbonyl-amino]-2-ethyl-6-tri?uo 
romethyl-3,4-dihydro-2H-quinoline-l-carboxylic acid ethyl 
ester, 5-(2-(4-(3-benZisothiaZolyl)-piperaZinyl)ethyl-6-chlo 
rooxindole, or indomethacin. 

[0042] Athird aspect of the invention relates to methods of 
administering a drug comprising co-administering to a 
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patient in need of said drug: (a) an adsorbate comprising a 
loW-solubility drug adsorbed onto a substrate, said substrate 
having a surface area of at least 20 m2/g, Wherein at least a 
major portion of said drug in said adsorbate is amorphous; 
and (b) a concentration-enhancing polymer. 

[0043] In a preferred embodiment, the adsorbate is admin 
istered separately from said concentration-enhancing poly 
mer or the concentration-enhancing polymer are adminis 
tered at approximately the same time. 

[0044] In another preferred embodiment, the adsorbate 
and said concentration-enhancing polymer are present in a 
single dosage form. 

[0045] A fourth aspect of the present invention relates to 
methods for forming a pharmaceutical composition that 
include: (a) providing a substrate having a surface area of at 
least 20 m2/g; (b) adding said substrate to a solvent to form 
a suspension and agitating said suspension; (c) dissolving a 
loW-solubility drug in said solvent; and (d) rapidly removing 
said solvent from said suspension to form an adsorbate 
comprising said loW-solubility drug adsorbed onto said 
substrate, Wherein at least a major portion of said drug in 
said adsorbate is in amorphous form. 

[0046] In one preferred embodiment, the step of agitating 
comprises sonicating said suspension. 

[0047] In another preferred embodiment, the step of 
removing said solvent from said suspension is accomplished 
by spray-drying said suspension. 

[0048] In another preferred embodiment, the method fur 
ther comprises the step of adding a concentration-enhancing 
polymer to said suspension. 

[0049] In another preferred embodiment, the method fur 
ther comprises the step of combining said adsorbate With a 
concentration-enhancing polymer. 

[0050] In a ?fth aspect, the present invention relates to 
methods for forming a pharmaceutical composition, com 
prising: (a) providing a substrate having a surface area of at 
least 20 m2/g; (b) melting a loW-solubility drug; (c) 

[0051] combining said loW-solubility drug With said sub 
strate to form a mixture; and (d) cooling said mixture so that 
said loW-solubility drug is adsorbed onto said substrate to 
form an adsorbate, at least a major portion of said drug in 
said adsorbate being in amorphous form. 

[0052] In a preferred embodiment, the method further 
comprises the step of combining a concentration-enhancing 
polymer With said loW-solubility drug and said substrate. 

[0053] In another preferred embodiment, the method fur 
ther comprises the step of combining said adsorbate With a 
concentration-enhancing polymer. 

[0054] In a sixth aspect, the present invention also relates 
to pharmaceutical compositions formed by the above-de 
scribed methods. 

[0055] In a seventh aspect, the present invention relates to 
a solid adsorbate comprising a loW solubility drug adsorbed 
onto a substrate, said substrate having a surface area of at 
least 20 m2/g, Wherein at least a major portion of said drug 
in said adsorbate is amorphous, Wherein said adsorbate 
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provides improved concentration of said drug in a use 
environment relative to an equivalent amount of a sloW 
evaporation control composition. 

[0056] In a preferred embodiment, the solid adsorbate 
further comprises a concentration-enhancing polymer. 

[0057] In yet another preferred embodiment, the solid 
adsorbate is combined With a concentration-enhancing poly 
mer. 

[0058] The composition in some embodiments provides 
improved stability of the amorphous drug in the adsorbate. 
In addition, in some embodiments, the compositions are 
concentration-enhancing, providing improved concentration 
of drug in a use environment relative to a control compo 
sition comprising an equivalent amount of crystalline drug 
alone. 

[0059] One key to the present invention Was the recogni 
tion by the inventors that the formation of a drug/substrate 
adsorbate, Wherein a major portion of the drug in the 
adsorbate is amorphous, leads to an initially enhanced 
concentration of drug in a use environment, and further, that 
this enhanced concentration can be sustained by interaction 
of the drug in solution With the adsorbate. Thus, Without 
implying any particular mechanism of action, it is believed 
that the interaction of the drug in solution With the adsorbate 
inhibits precipitation or crystalliZation of the drug, alloWing 
the initially enhanced concentration of drug in solution to be 
sustained rather than decrease rapidly over time to that 
obtained When amorphous drug alone is dosed to the use 
environment. 

[0060] For those aspects of the invention Which include a 
concentration enhancing polymer, the drug/substrate adsor 
bate and concentration-enhancing polymer are present 
together in the use environment. Thus, Without implying any 
particular mechanism of action, it is believed that the 
concentration-enhancing polymers of this invention may 
also act as crystalliZation or precipitation inhibitors. In some 
cases, the concentration-enhancing polymers may also inter 
act With drug to form various types of polymer-drug assem 
blies such as aggregates or colloids. In addition, polymer, 
drug and substrate may all interact in solution to form 
various drug/polymer/substrate assemblies such as aggre 
gates or colloids. 

[0061] Regardless of the mechanism, the compositions of 
the present invention provide improved concentration of 
drug in the use environment. The adsorbate, When intro 
duced to a use environment, provides an initial concentra 
tion of drug that eXceeds the equilibrium concentration of 
drug. The adsorbate and/or the concentration-enhancing 
polymer retards the rate at Which the initially enhanced drug 
concentration falls to the equilibrium concentration. Thus, 
the compositions of the present invention provide a disso 
lution area-under-the-concentration-versus-time-curve 
(“AUC”) that is greater than that provided by crystalline 
drug alone. In preferred embodiments, the compositions of 
the present invention provide an AUC that is greater than 
that provided by the drug in amorphous form alone. 

[0062] In compositions that include a concentration-en 
hancing polymer, the compositions preferably provide an 
AUC or maXimum drug concentration that eXceeds that of a 
control composition that consists of amorphous drug alone 
(that is, free from both the substrate and the concentration 
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enhancing polymer). Preferably, the compositions provide 
an AUC or a maXimum drug concentration that eXceeds that 
provided by a control consisting of drug/substrate adsorbate 
but free from the concentration-enhancing polymer. Never 
theless, the advantages of the invention may be obtained by 
merely retarding the rate at Which the enhanced drug con 
centration falls to the equilibrium concentration, even With 
out increasing the maXimum drug concentration relative to 
a control composition. 

[0063] As a result of improving the dissolution AUC, the 
compositions of the present invention may also provide 
enhanced bioavailability of the drug by increasing the con 
centration of drug Which remains dissolved in the use 
environment, particularly in the GI tract. Improving the 
concentration of the drug in solution alloWs more rapid 
absorption of drug and, as a result, higher blood levels to be 
achieved. In some cases this enhanced absorption rate 
enables an effective level of drug to be reached that might 
not be reached by administration of conventional forms of 
the drug. In other cases, administration of the compositions 
of the invention alloWs effective blood levels to be reached 
at loWer drug dosage levels, Which in turn decreases the 
amount of drug that must be dosed, and reduces the blood 
level variability. Such compositions may also alloW the siZe 
of the dosage form to be decreased, depending on the 
amount of substrate and/or polymer needed. 

[0064] Furthermore, because the compositions of the 
present invention provide for a higher concentration of drug 
dissolved in the use environment, and because once a high 
drug concentration is achieved the concentration tends to 
remain high due to inhibition of precipitation or crystalli 
Zation of the drug, the compositions may have a number of 
positive effects. First, in cases Where the use environment is 
the GI tract, the compositions of the present invention may 
shoW less variability in drug absorption as a result of 
variation in the fed/fasted state of the GI tract of the human 
or animal. Second, due to a prolonged high drug concen 
tration in the GI tract, absorption of drug may continue over 
a longer time period and an effective concentration of drug 
in the blood may be maintained over a longer time period. 

[0065] In some embodiments, stabiliZing the drug as an 
adsorbate of the drug and substrate and then combining the 
adsorbate With the concentration-enhancing polymer pro 
vides another of the advantages of the present invention, 
Which is to alloW the use of concentration-enhancing poly 
mers Which, for Whatever reason, are not suitable for form 
ing a molecular dispersion With the particular drug. The 
difficulty in forming a stable dispersion may be due to 
adverse interactions betWeen the drug and polymer in the 
dispersion, resulting in chemical and/or physical instability 
of the drug in the dispersion. For eXample, although an 
acidic cellulosic polymer may provide superior concentra 
tion-enhancement for some drugs, such polymers may 
chemically degrade acid-sensitive drugs When present in the 
dispersion. 

[0066] The present invention solves this problem by form 
ing an adsorbate of the drug and a substrate, and then 
combines the adsorbate With the concentration-enhancing 
polymer to form the composition. This provides the bene?t 
of improved drug stability While at the same time providing 
the additional level of concentration-enhancement conferred 
by the presence of the concentration-enhancing polymer. 
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[0067] The foregoing and other objectives, features, and 
advantages of the invention Will be more readily understood 
upon consideration of the following detailed description of 
the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0068] The present invention is directed toWard adsorbates 
of a loW-solubility drug and a high surface area substrate. 
The compositions may optionally include concentration 
enhancing polymers. Suitable drugs, substrates, and concen 
tration-enhancing polymers, as Well as methods for prepar 
ing the compositions, are discussed in detail beloW. 

THE DRUG 

[0069] The term “drug” is conventional, denoting a com 
pound having bene?cial prophylactic and/or therapeutic 
properties When administered to an animal, especially 
humans. The drug does not need to be a loW-solubility drug 
in order to bene?t from this invention, although loW-solu 
bility drugs represent a preferred class for use With the 
invention. Even a drug that nonetheless exhibits appreciable 
solubility in the desired environment of use can bene?t from 
the increased solubility/bioavailability made possible by this 
invention if it reduces the siZe of the dose needed for 
therapeutic ef?cacy or increases the rate of drug absorption 
in cases Where a rapid onset of the drug’s effectiveness is 
desired. 

[0070] Preferably, the drug is a “loW-solubility drug,” 
meaning that the drug may be either “substantially Water 
insoluble,” Which means that the drug has a minimum 
aqueous solubility at physiologically relevant pH (e.g., pH 
1-8) of less than 0.01 mg/mL, “sparingly Water-soluble,” 
that is, has an aqueous solubility up to about 1 to 2 mg/mL, 
or even loW to moderate aqueous-solubility, having an 
aqueous-solubility from about 1 mg/mL to as high as about 
20 to 40 mg/mL. 

[0071] The invention ?nds greater utility as the solubility 
of the drug decreases. Thus, compositions of the present 
invention are preferred for loW-solubility drugs having a 
solubility of less than 10 mg/mL, more preferred for loW 
solubility drugs having a solubility of less than 1 mg/mL, 
and even more preferred for loW-solubility drugs having a 
solubility of less than 0.1 mg/mL. In general, it may be said 
that the drug has a dose-to-aqueous solubility ratio greater 
than 10 mL, and more typically greater than 100 mL, Where 
the drug solubility (mg/mL) is the minimum value observed 
in any physiologically relevant aqueous solution (e.g., those 
With pH values betWeen 1 and 8) including USP simulated 
gastric and intestinal buffers, and dose is in mg. Thus, a 
dose-to-aqueous solubility ratio may be calculated by divid 
ing the dose (in mg) by the solubility (in mg/mL). 

[0072] Preferred classes of drugs include, but are not 
limited to, antihypertensives, antianxiety agents, anticlotting 
agents, anticonvulsants, blood glucose-loWering agents, 
decongestants, antihistamines, antitussives, antineoplastics, 
beta blockers, anti-in?ammatories, antipsychotic agents, 
cognitive enhancers, cholesterol-reducing agents, anti-ath 
erosclerotic agents, antiobesity agents, autoimmune disorder 
agents, anti-impotence agents, antibacterial and antifungal 
agents, hypnotic agents, anti-Parkinsonism agents, anti 
AlZheimer’s disease agents, antibiotics, anti-depressants, 
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antiviral agents, glycogen phosphorylase inhibitors, and 
cholesterol ester transfer protein inhibitors. 

[0073] Each named drug should be understood to include 
the neutral form of the drug, pharmaceutically acceptable 
salts, as Well as prodrugs. Speci?c examples of antihyper 
tensives include praZosin, nifedipine, amlodipine besylate, 
trimaZosin and doxaZosin; speci?c examples of a blood 
glucose-loWering agent are glipiZide and chlorpropamide; a 
speci?c example of an anti-impotence agent is sildena?l and 
sildena?l citrate; speci?c examples of antineoplastics 
include chlorambucil, lomustine and echinomycin; a speci?c 
example of an imidaZole-type antineoplastic is tubulaZole; a 
speci?c example of an anti-hypercholesterolemic is atorv 
astatin calcium; speci?c examples of anxiolytics include 
hydroxyZine hydrochloride and doxepin hydrochloride; spe 
ci?c examples of anti-in?ammatory agents include 
betamethasone, prednisolone, aspirin, piroxicam, valde 
coxib, carprofen, celecoxib, ?urbiprofen and (+)-N-{4-[3 
(4-?uorophenoxy)phenoxy]-2-cyclopenten-1-yl}-N-hyrox 
yurea; a speci?c example of a barbiturate is phenobarbital; 
speci?c examples of antivirals include acyclovir, nel?navir, 
and viraZole; speci?c examples of vitamins/nutritional 
agents include retinol and vitamin E; speci?c examples of 
beta blockers include timolol and nadolol; a speci?c 
example of an emetic is apomorphine; speci?c examples of 
a diuretic include chlorthalidone and spironolactone; a spe 
ci?c example of an anticoagulant is dicumarol; speci?c 
examples of cardiotonics include digoxin and digitoxin; 
speci?c examples of androgens include 17-methyltestoster 
one and testosterone; a speci?c example of a mineral cor 
ticoid is desoxycorticosterone; a speci?c example of a 
steroidal hypnotic/anesthetic is alfaxalone; speci?c 
examples of anabolic agents include ?uoxymesterone and 
methanstenolone; speci?c examples of antidepression 
agents include sulpiride, [3,6-dimethyl-2-(2,4,6-trimethyl 
phenoxy)-pyridin-4-yl]-(1-ethylpropyl)-amine, 3,5-dim 
ethyl-4-(3‘-pentoxy)-2-(2‘,4‘,6‘-trimethylphenoxy)pyridine, 
pyroxidine, ?uoxetine, paroxetine, venlafaxine and sertra 
line; speci?c examples of antibiotics include carbenicillin 
indanylsodium, bacampicillin hydrochloride, troleandomy 
cin, doxycyline hyclate, ampicillin and penicillin G; speci?c 
examples of anti-infectives include benZalkonium chloride 
and chlorhexidine; speci?c examples of coronary vasodila 
tors include nitroglycerin and mio?aZine; a speci?c example 
of a hypnotic is etomidate; speci?c examples of carbonic 
anhydrase inhibitors include acetaZolamide and chlorZola 
mide; speci?c examples of antifungals include econaZole, 
terconaZole, ?uconaZole, voriconaZole, and griseofulvin; a 
speci?c example of an antiprotoZoal is metronidaZole; spe 
ci?c examples of anthelmintic agents include thiabendaZole 
and oxfendaZole and morantel; speci?c examples of anti 
histamines include astemiZole, levocabastine, cetiriZine, 
decarboethoxyloratadine and cinnariZine; speci?c examples 
of antipsychotics include Ziprasidone, olanZepine, thiothix 
ene hydrochloride, ?uspirilene, risperidone and pen?uri 
dole; speci?c examples of gastrointestinal agents include 
loperamide and cisapride; speci?c examples of serotonin 
antagonists include ketanserin and mianserin; a speci?c 
example of an anesthetic is lidocaine; a speci?c example of 
a hypoglycemic agent is acetohexamide; a speci?c example 
of an anti-emetic is dimenhydrinate; a speci?c example of an 
antibacterial is cotrimoxaZole; a speci?c example of a 
dopaminergic agent is L-DOPA; speci?c examples of anti 
AlZheimer’s Disease agents are THA and donepeZil; a 



US 2003/0054037 A1 

speci?c example of an anti-ulcer agent/H2 antagonist is 
famotidine; speci?c examples of sedative/hypnotic agents 
include chlordiaZepoxide and triaZolam; a speci?c example 
of a vasodilator is alprostadil; a speci?c example of a platelet 
inhibitor is prostacyclin; speci?c examples of ACE inhibitor/ 
antihypertensive agents include enalaprilic acid and lisino 
pril; speci?c examples of tetracycline antibiotics include 
oxytetracycline and minocycline; speci?c examples of mac 
rolide antibiotics include erythromycin, clarithromycin, and 
spiramycin; a speci?c example of an aZalide antibiotic is 
aZithromycin; speci?c-examples of glycogen phosphorylase 
inhibitors include [R-(R*S*)]-5-chloro-N-[2-hydroxy-3 
{methoxymethylamino}-3-oxo-1-(phenylmethyl)propyl 
1H-indole-2-carboxamide and 5-chloro-1H-indole-2-car 
boxylic acid [(1S)-benZyl-(2R)-hydroxy-3-((3R,4S) 
dihydroxy-pyrrolidin-1-yl-)-3-oxypropyl]amide; and 
speci?c examples of cholesterol ester transfer protein 
(CETP) inhibitors include [2R,4S]4-[(3,5-bis-tri?uorom 
ethyl-benZyl)-methoxycarbonyl-amino]-2-ethyl-6-tri?uo 
romethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
ester, [2R,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-benZyl) 
amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro-2H-quino 
line-1-carboxylic acid isopropyl ester, [2R,4S]4-[(3,5-Bis 
tri?uoromethyl-benZyl)-methoxycarbonyl-5 amino]-2 
ethyl-6-tri?uoromethyl-3,4-dihydro-2H-quinoline-1 
carboxylic acid isopropyl ester. 

[0074] The invention is not limited by any particular 
structure or group of CETP inhibitors. Rather, the invention 
has general applicability to CETP inhibitors as a class, the 
class tending to be composed of compounds having loW 
solubility. Compounds Which may be the subject of the 
invention may be found in a number of patents and pub 
lished applications, including DE 19741400 A1; DE 
19741399 A1; WO 9914215 A1; WO 9914174; DE 
19709125 A1; DE 19704244 A1; DE 19704243 A1; EP 
818448 A1; WO 9804528 A2; DE 19627431 A1; DE 
19627430 A1; DE 19627419 A1; EP 796846 A1; DE 
19832159; DE 818197; DE 19741051; WO 9941237 A1; 
WO 9914204 A1; WO 9835937 A1; JP 11049743; WO 
200018721; WO 200018723; WO 200018724; WO 
200017164; WO 200017165; WO 200017166; EP 992496; 
and EP 987251, all of Which are hereby incorporated by 
reference in their entireties for all purposes. 

[0075] The invention is useful for CETP inhibitors that 
have sufficiently loW aqueous solubility, loW bioavailability 
or sloW rate of absorption such that it is desirable to increase 
their concentration in an aqueous environment of use. There 
fore, anytime one ?nds it desirable to raise the aqueous 
concentration of the CETP inhibitor in a use environment, 
the invention Will ?nd utility. The CETP inhibitor is “sub 
stantially Water-insoluble” Which means that the CETP 
inhibitor has a minimum aqueous solubility of less than 
about 0.01 mg/mL (or 10 pig/ml) at any physiologically 
relevant pH (e.g., pH 1-8) and at about 22° C. (Unless 
otherWise speci?ed, reference to aqueous solubility herein 
and in the claims is determined at about 22° C.) Composi 
tions of the present invention ?nd greater utility as the 
solubility of the CETP inhibitors decreases, and thus are 
preferred for CETP inhibitors With solubilities less than 
about 2 pig/mL, and even more preferred for CETP inhibitors 
With solubilities less than about 0.5 pg/mL. Many CETP 
inhibitors have even loWer solubilities (some even less than 
1.0 pg/mL), and require dramatic concentration enhance 
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ment to be suf?ciently bioavailable upon oral dosing for 
effective plasma concentrations to be reached at practical 
doses. 

[0076] In general, it may be said that the CETP inhibitor 
has a dose-to-aqueous solubility ratio greater than about 100 
mL, Where the solubility (mg/mL) is the minimum value 
observed in any physiologically relevant aqueous solution 
(e.g., those With pH values from 1 to 8) including USP 
simulated gastric and intestinal buffers, and dose is in mg. 
Compositions of the present invention, as mentioned above, 
?nd greater utility as the solubility of the CETP inhibitor 
decreases and the dose increases. Thus, the compositions are 
preferred as the dose-to-solubility ratio increases, and thus 
are preferred for dose-to-solubility ratios greater than 1000 
mL, and more preferred for dose-to-solubility ratios greater 
than about 5000 ml. The dose-to-solubility ratio may be 
determined by dividing the dose (in mg) by the aqueous 
solubility (in mg/ml). 
[0077] Oral delivery of many CETP inhibitors is particu 
larly dif?cult because their aqueous solubility is usually 
extremely loW, typically being less than 2 pig/ml, often being 
less than 0.1 pig/ml. Such loW solubilities are a direct 
consequence of the particular structural characteristics of 
species that bind to CETP and thus act as CETP inhibitors. 
This loW solubility is primarily due to the hydrophobic 
nature of CETP inhibitors. Clog P, de?ned as the base 10 
logarithm of the ratio of the drug solubility in octanol to the 
drug solubility in Water, is a Widely accepted measure of 
hydrophobicity. In general, Clog P values for CETP inhibi 
tors are greater than 4 and are often greater than 5 to 7. Thus, 
the hydrophobic and insoluble nature of CETP inhibitors as 
a class pose a particular challenge for oral delivery. Achiev 
ing therapeutic drug levels in the blood by oral dosing of 
practical quantities of drug generally requires a large 
enhancement in drug concentrations in the gastrointestinal 
?uid and a resulting large enhancement in bioavailability. 
Such enhancements in drug concentration in gastrointestsi 
nal ?uid typically need to be at least about 10-fold and often 
at least about 50-fold or even at least about 200-fold to 
achieve desired blood levels. Surprisingly, the dispersions of 
the present invention have proven to have the required large 
enhancements in drug concentration and bioavailability. 

[0078] In contrast to conventional Wisdom, the relative 
degree of enhancement in aqueous concentration and bio 
availability generally improves for CETP inhibitors as solu 
bility decreases and hydrophobocity increases. In fact, the 
inventors have recogniZed a subclass of these CETP inhibi 
tors that are essentially aqueous insoluble, highly hydropho 
bic, and are characteriZed by a set of physical properties. 
This subclass exhibits dramatic enhancements in aqueous 
concentration and bioavailability When formulated using the 
compositions of the present invention. 

[0079] The ?rst property of this subclass of essentially 
insoluble, hydrophobic CETP inhibitors is extremely loW 
aqueous solubility. By extremely loW aqueous solubility is 
meant that the minimum aqueous solubility at physiologi 
cally relevant pH (pH of 1 to 8) is less than about 10 pig/ml 
and preferably less than about 1 pig/ml. 

[0080] A second property is a very high does-to-solubility 
ratio. Extremely loW solubility often leads to poor or sloW 
absorption of the drug from the ?uid of the gastrointestinal 
tract, When the drug is dosed orally in a conventional 
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manner. For extremely loW solubility drugs, poor absorption 
generally becomes progressively more difficult as the dose 
(mass of drug given orally) increases. Thus, a second 
property of this subclass of essentially insoluble, hydropho 
bic CETP inhibitors is a very high dose (in mg) to solubility 
(in mg/ml) ratio By “very high dose-to-solubility ratio” 
is meant that the dose-to-solubility ratio has a value of at 
least 1000 ml, and preferably at least 5,000 ml, and more 
preferably at least 10,000 ml. 

[0081] A third property of this subclass of essentially 
insoluble, hydrophobic CETP inhibitors is that they are 
extremely hydrophobic. By extremely hydrophobic is meant 
that the Clog P value of the drug, has a value of at least 4.0, 
preferably a value of at least 5.0, and more preferably a 
value of at least 5.5. 

[0082] A fourth property of this subclass of essentially 
insoluble CETP inhibitors is that they have a loW melting 
point. Generally, drugs of this subclass Will have a melting 
point of about 150° C. or less, and preferably about 140° C. 
or less. 

[0083] Primarily, as a consequence of some or all of these 
four properties, CETP inhibitors of this subclass typically 
have very loW absolute bioavailabilities. Speci?cally, the 
absolute bioavailibility of drugs in this subclass When dosed 
orally in their undispersed state is less than about 10% and 
more often less than about 5%. 

[0084] Turning noW to the chemical structures of speci?c 
CETP inhibitors, one class of CETP inhibitors that ?nds 
utility With the present invention consists of oxy substituted 
4-carboxyamino-2-methyl-1,2,3,4-tetrahydroquinolines 
having the Formula I 

Formula I 
O 

RI-3 
\ 

Rr-s N ORI-4 

Rr-s 4 

3 

2 
1 

Rm N CH3 

RI-S RI-l 

[0085] and pharmaceutically acceptable salts, enanti 
omers, or stereoisomers of said compounds; 

[0086] Wherein RI_1 is hydrogen, YI, WI-XI, WI—YI; 

[0087] Wherein WI is a carbonyl, thiocarbonyl, sul?nyl or 
sulfonyl; 

[0089] Wherein YI for each occurrence is indepen 
dently ZI or a fully saturated, partially unsaturated or 
fully unsaturated one to ten membered straight or 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatoms selected inde 
pendently from oxygen, sulfur and nitrogen and said 
carbon is optionally mono-, di- or tri-substituted 
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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 ZI; 

[0090] Wherein ZI is a partially saturated, fully satu 
rated or fully unsaturated three to eight 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 unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0091] Wherein said ZI substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C2-C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxyl, (C1-C6)alkyloxycarbonyl, mono-N 
or di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With halo, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxyl, (C1-C6)alkyloxycarbonyl, mono-N 
or di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl 
substituent is also optionally substituted With from 
one to nine ?uorines; 

[0092] RI_3 is hydrogen or Q; 

[0093] Wherein QI is a fully saturated, partially unsat 
urated or fully unsaturated one to six membered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, may option 
ally be replaced With one heteroatom selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted indepen 
dently 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 VI; 

[0094] Wherein VI is a partially saturated, fully satu 
rated or fully unsaturated three to eight 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 unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0095] Wherein said VI substituent is optionally 
mono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, 
(C1-C6)alkoxy, (C1-C4)alkylthio, amino, nitro, 
cyano, oxo, carbamoyl, mono-N- or di-N,N-(C1 
C6)alkylcarbamoyl, carboxyl, (C1 
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C6)alkyloxycarbonyl, mono-N- or di-N,N-(C1 
C6)alkylamino wherein said (C1-C6)alkyl or (C2 
C6)alkenyl substituent is optionally mono-, di- or 
tri-substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxyl, (C1-C6)alkyloxycarbonyl, mono-N 
or di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl or 
(C2-C6)alkenyl substituents are also optionally sub 
stituted With from one to nine ?uorines; 

[0096] RI_4 is QI_1 or VI_1 

[0097] Wherein QI_1 is a fully saturated, partially 
unsaturated or fully unsaturated one to six membered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, may option 
ally be replaced With one heteroatom selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted indepen 
dently 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 

[0098] VI_1; 
[0099] Wherein VI_1 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; 

[0100] Wherein said VI_1 substituent is optionally 
mono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C1-C6)alkoxy, amino, 
nitro, cyano, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-substituted 
With oxo, said (C1-C6)alkyl substituent is also 
optionally substituted With from one to nine ?uo 
rines; 

[0101] Wherein either RI_3 must contain VI or RI_4 
must contain VI_1; and RLS, RLG, RI_7 and RI_8 are 
each independently hydrogen, hydroxy or oxy 
Wherein said oxy is substituted With TI or a partially 
saturated, fully saturated or fully unsaturated one to 
tWelve membered straight or branched carbon chain 
Wherein the carbons, other than the connecting car 
bon, 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 TI; 

[0102] Wherein TI is a partially saturated, fully satu 
rated or fully unsaturated three to eight membered 
ring optionally having one to four heteroatoms 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
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partially saturated, fully saturated or fully unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0103] Wherein said TI substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent is also optionally substituted With from one 
to nine ?uorines. 

[0104] Compounds of Formula I and their methods of 
manufacture are disclosed in commonly assigned US. Pat. 
No. 6,140,342, US. Pat. No. 6,362,198, and European 
Patent publication 987251, all of Which are incorporated 
herein by reference in their entireties for all purposes. 

[0105] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
I: 

[0106] [2R,4S]4-[(3,5-dichloro-benZyl)-methoxycarbo 
nyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H 
quinoline-l-carboxylic acid ethyl ester; 

[0107] [2R,4S]4-[(3,5-dinitro-benZyl)-methoxycarbo 
nyl-amino]-6,7-dimethoxy-2-methyl-3,4-dihydro-2H 
quinoline-l-carboxylic acid ethyl ester; 

[0108] [2R,4S]4-[(2,6-dichloro-pyridin-4-ylmethyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0109] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0110] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6-methoxy-2-methyl-3,4-di 
hydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0111] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-7-methoxy-2-methyl-3,4-di 
hydro-2H-quinoline-1-carboxylic acid ethyl ester, 

[0112] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid isopropyl 
ester; 

[0113] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
ethoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3,4 
dihydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0114] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid 2,2,2-trif 
luoro-ethylester; 

[0115] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid propyl 
ester; 
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[0116] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-dimethoxy-2-methyl-3, 
4-dihydro-2H-quinoline-1-carboxylic acid tert-butyl 
ester; 

[0117] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-2-methyl-6-tri?uo 
romethoxy-3,4-dihydro-2H-quinoline-l-carboxylic 
acid ethyl ester, 

[0118] [2R,4S](3,S-bis-tri?uoromethyl-benZyl)-(1-bu 
tyryl-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydro 
quinolin-4-yl)-carbamic acid methyl ester; 

[0119] [2R,4S](3,S-bis-tri?uoromethyl-benZyl)-(1-bu 
tyl-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahydro-quino 
lin-4-yl)-carbamic acid methyl ester; and 

[0120] [2R,4S](3,5-bis-tri?uoromethyl-benZyl)-[1-(2 
ethyl-butyl)-6,7-dimethoxy-2-methyl-1,2,3,4-tetrahy 
dro-quinolin-4-yl]-carbamic acid methyl ester, hydro 
chloride. 

[0121] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of 4-carboxyamino-2 
methyl-1,2,3,4,-tetrahydroquinolines, having the Formula II 

Formula II 
0 

Rn-3 

Rn-s N ORII-4 

Rn-s 4 
3 

2 
1 

RII-7 N CH3 

Rn-s Rn-i 

[0122] and pharmaceutically acceptable salts, enanti 
omers, or stereoisomers of said compounds; 

[0123] Wherein RH_1 is hydrogen, YH, WH-XH, Xn-Yn; 
[0124] Wherein WII is a carbonyl, thiocarbonyl, sul?nyl or 
sulfonyl; 

[0126] Wherein YII for each occurrence is indepen 
dently ZII or a fully saturated, partially unsaturated or 
fully unsaturated one to ten membered straight or 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatoms selected inde 
pendently 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 Zn; 

[0127] ZII is a partially saturated, fully saturated or 
fully unsaturated three to tWelve membered ring 
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optionally having one to four heteroatoms selected 
independently from oxygen, sulfur and nitrogen, or a 
bicyclic ring consisting of tWo fused partially satu 
rated, fully saturated or fully unsaturated three to six 
membered rings, taken independently, optionally 
having one to four heteroatoms selected indepen 
dently from nitrogen, sulfur and oxygen; 

[0128] Wherein said ZII substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C2-C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With halo, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl is also 
optionally substituted With from one to nine ?uo 

rines; 

[0129] RH_3 is hydrogen or QH; 

[0130] Wherein QII is a fully saturated, partially 
unsaturated or fully unsaturated one to six membered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, may option 
ally be replaced With one heteroatom selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted indepen 
dently 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 
V11; 

[0131] Wherein VII is a partially saturated, fully satu 
rated 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 unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0132] Wherein said VII substituent is optionally 
mono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, 
(C1-C6)alkoxy, (C1-C4)alkylthio, amino, nitro, 
cyano, oxo, carboxamoyl, mono-N- or di-N,N-(C1 
C6)alkylcarboxamoyl, carboxy, (C1 
C6)alkyloxycarbonyl, mono-N- or di-N,N-(C1 
C6)alkylamino Wherein said (C1-C6)alkyl or (C2 
C6)alkenyl substituent is optionally mono-, di- or 
tri-substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino or said (C1-C6)alkyl or 
(C2-C6)alkenyl substituents are optionally substi 
tuted With from one to nine ?uorines; 
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[0133] RIM is QH.1 or VH4 

[0134] wherein QH_1 a fully saturated, partially unsat 
urated or fully unsaturated one to six membered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, may option 
ally be replaced With one heteroatom selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally mono-, di- or tri-substituted indepen 
dently 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 
V11-1; 

[0135] Wherein VH_1 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; 

[0136] Wherein said VH_1 substituent is optionally 
mono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C1-C6)alkoxy, amino, 
nitro, cyano, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-substituted 
With oxo, said (C1-C6)alkyl substituent is optionally 
substituted With from one to nine ?uorines; 

[0137] Wherein either RH_3 must contain VII or RH_4 
must contain VIM; and 

[0138] RILS, RIM, RH_7 and RH_8 are each independently 
hydrogen, a bond, nitro or halo Wherein said bond is 
substituted With TII or a partially saturated, fully saturated or 
fully unsaturated (Cl-C12) straight or branched carbon chain 
Wherein carbon may optionally be replaced With one or tWo 
heteroatoms selected independently from oxygen, sulfur and 
nitrogen Wherein said carbon atoms are 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 option 
ally mono- or di-substituted With oxo, said nitrogen is 
optionally mono- or di-substituted With oxo, and said carbon 
is optionally mono-substituted With TH; 

[0139] Wherein TII is a partially saturated, fully satu 
rated 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 unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0140] Wherein said TII substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
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stituent is also optionally substituted With from one 
to nine ?uorines; provided that at least one of sub 
stituents RILS, RIM, RH_7 and RH_8 is not hydrogen 
and is not linked to the quinoline moiety through 
oxy. 

[0141] Compounds of Formula II and their methods of 
manufacture are disclosed in commonly assigned US. Pat. 
No. 6,147,090, US. patent application Ser. No. 09/671,400 
?led Sep. 27, 2000, and PCT Publication No. WO00/17166, 
all of Which are incorporated herein by reference in their 
entireties for all purposes. 

[0142] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
II: 

[0143] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-2-methyl-7-tri?uoromethyl 
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
ester; 

[0144] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-7-chloro-2-methyl-3,4-dihy 
dro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0145] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6-chloro-2-methyl-3,4-dihy 
dro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0146] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-2,6,7-trimethyl-3,4-dihydro 
ZH-quinoline-1-carboxylic acid ethyl ester; 

[0147] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6,7-diethyl-2-methyl-3,4-di 
hydro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0148] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-6-ethyl-2-methyl-3,4-dihy 
dro-2H-quinoline-1-carboxylic acid ethyl ester; 

[0149] [2R,4S]4-[(3,5-Bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-2-methyl-6-tri?uoromethyl 
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
ester; and 

[0150] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoxycarbonyl-amino]-2-methyl-6-tri?uoromethyl 
3,4-dihydro-2H-quinoline-1-carboxylic acid isopropyl 
ester. 

[0151] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of annulated 4-car 
boxyamino-2-methyl-1,2,3,4,-tetrahydroquinolines, having 
the Formula III 

Formula III 
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[0152] and pharrnaceutically acceptable salts, enanti- [0161] wherein VIII is a partially saturated, fully 
orners, or stereoisorners of said compounds; 

[0153] Wherein RHL1 is hydrogen, YHI, WHI-XIH, WHI— 
Yin; 
[0154] Wherein WIII is a carbonyl, thiocarbonyl, sul?nyl or 
sulfonyl; 

[0156] YIII for each occurrence is independently ZIII 
or a fully saturated, partially unsaturated or fully 
unsaturated one to ten rnernbered straight or 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatorns selected inde 
pendently frorn oxygen, sulfur and nitrogen and said 
carbon is optionally rnono-, di- or tri-substituted 
independently With halo, said carbon is optionally 
rnono-substituted With hydroxy, said carbon is 
optionally rnono-substituted With oxo, said sulfur is 
optionally rnono- or di-substituted With oxo, said 
nitrogen is optionally rnono-, or di-substituted With 
oxo, and said carbon chain is optionally rnono 
substituted With ZHI; 

[0157] Wherein ZIII is a partially saturated, fully satu 
rated or fully unsaturated three to tWelve rnernbered 
ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 

[0158] Wherein said ZIII substituent is optionally 
rnono-, di- or tri-substituted independently With halo, 
(C2-C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino Wherein said (C1 
C6)alkyl substituent is optionally rnono-, di- or tri 
substituted independently With halo, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino, said (C1-C6)alkyl 
optionally substituted with from one to nine ?uo 
r1nes; 

[0159] RHL3 is hydrogen or QIH; 

[0160] Wherein QIII is a fully saturated, partially 
unsaturated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, rnay option 
ally be replaced With one heteroatorn selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally rnono-, di- or tri-substituted indepen 
dently With halo, said carbon is optionally rnono 
substituted With hydroxy, said carbon is optionally 
rnono-substituted With oxo, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is 
optionally rnono- or di-substituted With oxo, and said 
carbon chain is optionally rnono-substituted With 
VIII; 

saturated or fully unsaturated three to tWelve mem 
bered ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 

[0162] Wherein said VIII substituent is optionally 
rnono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, 
(C1-C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, 
cyano, oxo, carboxarnoyl, rnono-N- or di-N,N-(C1 
C6)alkylcarboxarnoyl, carboxy, (C1 
C6)alkyloxycarbonyl, rnono-N- or di-N,N-(C1 
C6)alkylarnino Wherein said (C1-C6)alkyl or (C2 
C6)alkenyl substituent is optionally rnono-, di- or 
tri-substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino or said (C1-C6)alkyl or 
(C2-C6)alkenyl are optionally substituted with from 
one to nine ?uorines; 

[0163] RIII-4 is QIII-l or VIII-1; 

[0164] Wherein QHL1 a fully saturated, partially 
unsaturated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, rnay option 
ally be replaced With one heteroatorn selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally rnono-, di- or tri-substituted indepen 
dently With halo, said carbon is optionally rnono 
substituted With hydroxy, said carbon is optionally 
rnono-substituted With oxo, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is 
optionally rnono- or di-substituted With oxo, and said 
carbon chain is optionally rnono-substituted With 

[0165] VIII-1; 

[0166] Wherein VHL1 is a partially saturated, fully 
saturated or fully unsaturated three to six rnernbered 
ring optionally having one to tWo heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen; 

[0167] Wherein said VHL1 substituent is optionally 
rnono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C1-C6)alkoxy, arnino, 
nitro, cyano, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino Wherein said (C1 
C6)alkyl substituent is optionally rnono-substituted 
With oxo, said (C1-C6)alkyl substituent optionally 
having from one to nine ?uorines; 

[0168] Wherein either RHL3 must contain VIII or RHL4 
must contain VHL 1; and RHL5 and RHLG, or RHL6 and 
Rum, and/or RHL7 and RHL8 are taken together and 
form at least one four to eight rnernbered ring that is 
partially saturated or fully unsaturated optionally 
having one to three heteroatorns independently 
selected from nitrogen, sulfur and oxygen; 
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[0169] wherein said ring or rings formed by RHL5 and 
RHLG, or RHL6 and Rum, and/or RHL7 and RHL8 are 
optionally mono-, di- or tri-substituted indepen 
dently With halo, (C1-C6)alkyl, (C1 
C4)alkylsulfonyl, (C2-C6)alkenyl, hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent optionally having from one to nine ?uorines; 

[0170] provided that the RHLS, Rum, RHL7 and/or 
RHI_8, as the case may be, that do not form at least 
one ring are each independently hydrogen, halo, 
(C1-C6)alkoXy or (C1-C6)alkyl, said (C1-C6)alkyl 
optionally having from one to nine ?uorines. 

[0171] Compounds of Formula III and their methods of 
manufacture are disclosed in commonly assigned US. Pat. 
No. 6,147,089, US. Pat. No. 6,310,075, and European 
Patent Application No. 993072404 ?led Sep. 14, 1999, all 
of Which are incorporated herein by reference in their 
entireties for all purposes. 

[0172] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
III: 

[0173] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-methyl-2,3,4,6,7,8 
heXahydro-cyclopenta[g]quinoline-1-carboXylic acid 
ethyl ester; 

[0174] [6R,8S]8-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-6-methyl-3,6,7,8-tetrahydro 
1H-2-thia-5-aZa-cyclopenta[b]naphthalene-5-carboXy 
lic acid ethyl ester; 

[0175] [6R,8S]8-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-6-methyl-3,6,7,8-tetrahydro 
2H-furo[2,3-g]quinoline-5-carboXylic acid ethyl ester; 

[0176] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-methyl-3,4,6,8-tetrahydro 
2H-furo[3,4-g]quinoline-1-carboXylic acid ethyl ester; 

[0177] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-methyl-3,4,6,7,8,9 
heXahydro-2H-benZo[g]quinoline-1-carboXylic acid 
propyl ester; 

[0178] [7R,9S]9-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-7-methyl-1,2,3,7,8,9 
heXahydro-6-aZa-cyclopenta[a]naphthalene-6-car 
boXylic acid ethyl ester; and 

[0179] [6S,8R]6-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-8-methyl-1,2,3,6,7,8 
heXahydro-9-aZa-cyclopenta[a]naphthalene-9-car 
boXylic acid ethyl ester. 

[0180] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of 4-carboXyamino-2 
substituted-1,2,3,4,-tetrahydroquinolines, having the For 
mula IV 
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Formula IV 

[0181] and pharmaceutically acceptable salts, enanti 
omers, or stereoisomers of said compounds; 

Wherein RIV_1 is hydrogen, YIV, WIV-XIV or WIV— 

[0183] Wherein WIV is a carbonyl, thiocarbonyl, sul?nyl or 
sulfonyl; 

[0185] Wherein YIV for each occurrence is indepen 
dently ZIV or a fully saturated, partially unsaturated 
or fully unsaturated one to ten membered straight or 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatoms selected inde 
pendently 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 OX0, said sulfur is 
optionally mono- or di-substituted With OX0, said 
nitrogen is optionally mono-, or di-substituted With 
OX0, and said carbon chain is optionally mono 
substituted With ZIV; 

[0186] Wherein ZIV is a partially saturated, fully satu 
rated or fully unsaturated three to eight 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 unsatur 
ated three to siX membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0187] Wherein said ZIV substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C2-C6)alkenyl, (C1-C6)alkyl, hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With halo, hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent is also optionally substituted With from one 
to nine ?uorines; 



US 2003/0054037 A1 

[0188] RIV_2 is a partially saturated, fully saturated or fully 
unsaturated one to six rnernbered straight or branched car 
bon chain Wherein the carbons, other than the connecting 
carbon, may optionally be replaced With one or tWo het 
eroatorns selected independently from oxygen, sulfur and 
nitrogen Wherein said carbon atoms are optionally rnono-, 
di- or tri-substituted independently With halo, said carbon is 
optionally rnono-substituted With oxo, said carbon is option 
ally rnono-substituted With hydroxy, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is optionally 
rnono- or di-substituted With oxo; or said RIV_2 is a partially 
saturated, fully saturated or fully unsaturated three to seven 
rnernbered ring optionally having one to tWo heteroatorns 
selected independently from oxygen, sulfur and nitrogen, 
Wherein said RIV_2 ring is optionally attached through (C1 
C4)a1ky1; 

[0189] Wherein said RIV_2 ring is optionally rnono-, 
di- or tri-substituted independently With halo, (C2 
C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1-C6)alkoxy, 
(C1-C4)alkylthio, arnino, nitro, cyano, oxo, carboxy, 
(C1-C6)alkyloxycarbonyl, rnono-N- or di-N,N-(C1 
C6)alkylarnino Wherein said (C1-C6)alkyl substituent 
is optionally rnono-, di- or tri-substituted indepen 
dently With halo, hydroxy, (C1-C6)alkoxy, (C1 
C4)alkylthio, oxo or (C1-C6)alkyloxycarbonyl; 

[0190] With the proviso that RIV_2 is not rnethyl; 

[0191] RIV_3 is hydrogen or QIV; 

[0192] Wherein QIV is a fully saturated, partially 
unsaturated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons other than the connecting carbon, rnay option 
ally be replaced With one heteroatorn selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally rnono-, di- or tri-substituted indepen 
dently With halo, said carbon is optionally rnono 
substituted With hydroxy, said carbon is optionally 
rnono-substituted With oxo, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is 
optionally rnono- or di-substituted With oxo, and said 
carbon chain is optionally rnono-substituted With 
VIV; 

[0193] Wherein VIV is a partially saturated, fully 
saturated or fully unsaturated three to eight mem 
bered ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 

[0194] Wherein said VIV substituent is optionally 
rnono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, 
(C1-C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, 
cyano, oxo, carboxarnoyl, rnono-N- or di-N,N-(C1 
C6)alkylcarboxarnoyl, carboxy, (C1 
C6)alkyloxycarbonyl, rnono-N- or di-N,N-(C1 
C6)alkylarnino Wherein said (C1-C6)alkyl or (C2 
C6)alkenyl substituent is optionally rnono-, di- or 
tri-substituted independently With hydroxy, (C1 
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C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino, said (C1-C6)alkyl or 
(C2-C6)alkenyl substituents are also optionally sub 
stituted with from one to nine ?uorines; 

[0195] RIV_4 iS QIv_1 0r VIV-1; 

[0196] Wherein QIV_1 a fully saturated, partially 
unsaturated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, rnay option 
ally be replaced With one heteroatorn selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally rnono-, di- or tri-substituted indepen 
dently With halo, said carbon is optionally rnono 
substituted With hydroxy, said carbon is optionally 
rnono-substituted With oxo, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is 
optionally rnono- or di-substituted With oxo, and said 
carbon chain is optionally rnono-substituted With 

[0197] Viv-1; 

[0198] Wherein VIV_1 is a partially saturated, fully 
saturated or fully unsaturated three to six rnernbered 
ring optionally having one to tWo heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen; 

[0199] Wherein said VIV_1 substituent is optionally 
rnono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C1-C6)alkoxy, arnino, 
nitro, cyano, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino Wherein said (C1 
C6)alkyl substituent is optionally rnono-substituted 
With oxo, said (C1-C6)alkyl substituent is also 
optionally substituted with from one to nine ?uo 
rines; 

[0200] Wherein either RIV_3 must contain VIV or RIV_4 
must contain VIV_1; 

[0201] RIV_5, RIV_6, RIV_7 and RIV_8 are each independently 
hydrogen, a bond, nitro or halo Wherein said bond is 
substituted With TIV or a partially saturated, fully saturated 
or fully unsaturated (Cl-C12) straight or branched carbon 
chain Wherein carbon, may optionally be replaced With one 
or tWo heteroatorns selected independently from oxygen, 
sulfur and nitrogen Wherein said carbon atoms are optionally 
rnono-, di- or tri-substituted independently With halo, said 
carbon is optionally rnono-substituted With hydroxy, said 
carbon is optionally rnono-substituted With oxo, said sulfur 
is optionally rnono- or di-substituted With oxo, said nitrogen 
is optionally rnono- or di-substituted With oxo, and said 
carbon is optionally rnono-substituted With TIV; 

[0202] Wherein TIV is a partially saturated, fully satu 
rated or fully unsaturated three to eight rnernbered 
ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or, a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 
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[0203] wherein said TIV substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C6)alkyl, (C2-C6)alkenyl, hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent is also optionally substituted With from one 
to nine ?uorines; and 

[0204] Wherein RIV_5 and RIV_6, or RIV_6 and RIV_7, 
and/or RIV_7 and RIV_8 may also be taken together and 
can form at least one four to eight membered ring 
that is partially saturated or fully unsaturated option 
ally having one to three heteroatoms independently 
selected from nitrogen, sulfur and oxygen; 

[0205] Wherein said ring or rings formed by RIV_5 and 
RIV_6, or RIV_6 and RIV_7, and/or RIV_7 and RIV_8 are 
optionally mono-, di- or tri-substituted indepen 
dently With halo, (C1-C6)alkyl, (C1 
C4)alkylsulfonyl, (C2-C6)alkenyl, hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroXy, (C1 
C6)alkoXy, (C1-C4)alkylthio, amino, nitro, cyano, 
OX0, carboXy, (C1-C6)alkyloXycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent is also optionally substituted With from one 
to nine ?uorines; With the proviso that When RIV_2 is 
carboXyl or (C1-C4)alkylcarboXyl, then RIV_1 is not 
hydrogen. 

[0206] Compounds of Formula IV and their methods of 
manufacture are disclosed in commonly assigned US. Pat. 
No. 6,197,786, U.S. application Ser. No. 09/685,3000 ?led 
Oct. 10, 2000, and PCT Publication No. WO 00/17164, all 
of Which are incorporated herein by reference in their 
entireties for all purposes. 

[0207] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
IV: 

[0208] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-isopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid iso 
propyl ester; 

[0209] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-6-chloro-2-cyclopropyl-3,4 
dihydro-2H-quinoline-1-carboXylic acid isopropyl 
ester; 

[0210] [2S,4S]2-cyclopropyl-4-[(3,5-dichloro-benZyl) 
methoXycarbonyl-amino]-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboXylic acid isopropyl ester; 

[0211] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid tert 
butyl ester; 
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[0212] [2R,4R]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinaline-1-carboXylic acid iso 
propyl ester; 

[0213] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid iso 
propyl ester; 

[0214] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclobutyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid iso 
propyl ester; 

[0215] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-ethyl-6-tri?uoromethyl-3, 
4-dihydro-2H-quinoline-1-carboXylic acid isopropyl 
ester; 

[0216] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-methoXymethyl-6-tri?uo 
romethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid 
isopropyl ester; 

[0217] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-ethyl-6-tri?uoromethyl-3, 
4-dihydro-2H-quinoline-1-carboXylic acid 2-hydroXy 
ethyl ester; 

[0218] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid 
ethyl ester; 

[0219] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-ethyl-6-tri?uoromethyl-3, 
4-dihydro-2H-quinoline-1-carboXylic acid ethyl ester; 

[0220] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-cyclopropyl-6-tri?uorom 
ethyl-3,4-dihydro-2H-quinoline-1-carboXylic acid pro 
pyl ester; and 

[0221] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
methoXycarbonyl-amino]-2-ethyl-6-tri?uoromethyl-3, 
4-dihydro-2H-quinoline-1-carboXylic acid propyl ester. 

[0222] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of 4-amino substituted 
2-substituted-1,2,3,4,-tetrahydroquinolines, having the For 
mula V 

Formula V 

[0223] and pharmaceutically acceptable salts, enanti 
omers, or stereoisomers of said compounds; 

[0224] Wherein RV_1 is YV, WV-XV or WV—YV; 

[0225] 
sulfonyl; 

Wherein WV is a carbonyl, thiocarbonyl, sul?nyl or 
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[0226] XV is —O—YV, —S—YV, —N(H)—YV or (C1-C6)alkyloxycarbonyl, rnono-N- or di-N,N-(C1 
—N—(Yv)2; C6)alkylarnino wherein said (C1-C6)alkyl substituent 

[0227] wherein YV for each Occurrence is indepen_ is optionally rnono-, di- or tri-substituted indepen 
dently With halo, hydroxy, (C1-C6)alkoxy, (C1 dently ZV or a fully saturated, partially unsaturated 

or fully unsaturated one to ten rnernbered straight or, 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatorns selected inde 
pendently frorn oxygen, sulfur and nitrogen and said 
carbon is optionally rnono-, di- or tri-substituted 
independently With halo, said carbon is optionally 
rnono-substituted With hydroxy, said carbon is 
optionally rnono-substituted With oxo, said sulfur is 
optionally rnono- or di-substituted With oxo, said 
nitrogen is optionally rnono-, or di-substituted With 
oxo, and said carbon chain is optionally rnono 
substituted With ZV; 

[0228] Wherein ZV is a partially saturated, fully satu 
rated or fully unsaturated three to eight rnernbered 
ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 

[0229] Wherein said ZV substituent is optionally 
rnono-, di- or tri-substituted independently With halo, 
(C2-C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino Wherein said (C1 
C6)alkyl substituent is optionally rnono-, di- or tri 
substituted independently With halo, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino, said (C1-C6)alkyl sub 
stituent is also optionally substituted with from one 
to nine ?uorines; 

[0230] RV_2 is a partially saturated, fully saturated or 
fully unsaturated one to six rnernbered straight or 
branched carbon chain Wherein the carbons, other 
than the connecting carbon, may optionally be 
replaced With one or tWo heteroatorns selected inde 
pendently frorn oxygen, sulfur and nitrogen Wherein 
said carbon atoms are optionally rnono-, di- or tri 
substituted independently With halo, said carbon is 
optionally rnono-substituted With oxo, said carbon is 
optionally rnono-substituted With hydroxy, said sul 
fur is optionally rnono- or di-substituted With oxo, 
said nitrogen is optionally rnono- or di-substituted 
With oxo; or said RV_2 is a partially saturated, fully 
saturated or fully unsaturated three to seven mem 
bered ring optionally having one to tWo heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, Wherein said RV_2 ring is optionally 
attached through (C1-C4)alkyl; 

[0231] Wherein said RV_2 ring is optionally rnono-, di 
or tri-substituted independently With halo, (C2 
C6)alkenyl, (C1-C6)alkyl, hydroxy, (C1-C6)alkoxy, 
(C1-C4)alkylthio, arnino, nitro, cyano, oxo, carboxy, 

[0235] 

C4)alkylthio, oxo or (C1-C6)alkyloxycarbonyl; 

[0232] RV_3 is hydrogen or QV; 

[0233] Wherein QV is a fully saturated, partially 
unsaturated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons, other than the connecting carbon, rnay option 
ally be replaced With one heteroatorn selected from 
oxygen, sulfur and nitrogen and said carbon is 
optionally rnono-, di- or tri-substituted indepen 
dently With halo, said carbon is optionally rnono 
substituted With hydroxy, said carbon is optionally 
rnono-substituted With oxo, said sulfur is optionally 
rnono- or di-substituted With oxo, said nitrogen is 
optionally rnono-, or di-substituted With oxo, and 
said carbon chain is optionally rnono-substituted 
With VV; 

[0234] Wherein VV is a partially saturated, fully satu 
rated or fully unsaturated three to eight rnernbered 
ring optionally having one to four heteroatorns 
selected independently from oxygen, sulfur and 
nitrogen, or a bicyclic ring consisting of tWo fused 
partially saturated, fully saturated or fully unsatur 
ated three to six rnernbered rings, taken indepen 
dently, optionally having one to four heteroatorns 
selected independently from nitrogen, sulfur and 
oxygen; 

Wherein said VV substituent is optionally 
rnono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, 
(C1-C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, 
cyano, oxo, carboxarnoyl, rnono-N- or di-N,N-(C1 
C6)alkylcarboxarnoyl, carboxy, (C1 
C6)alkyloxycarbonyl, rnono-N- or di-N,N-(C1 
C6)alkylarnino Wherein said (C1-C6)alkyl or (C2 
C6)alkenyl substituent is optionally rnono-, di- or 
tri-substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, arnino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, rnono-N- or 
di-N,N-(C1-C6)alkylarnino, said (C1-C6)alkyl or 
(C2-C6)alkenyl substituents are also optionally sub 
stituted with from one to nine ?uorines; 

[0237] Wherein WV_1 is carbonyl, thiocarbonyl, SO or 
S02, 

[0238] Wherein QV_1 a fully saturated, partially unsat 
urated or fully unsaturated one to six rnernbered 
straight or branched carbon chain Wherein the car 
bons may optionally be replaced With one heteroa 
torn selected from oxygen, sulfur and nitrogen and 
said carbon is optionally rnono-, di- or tri-substituted 
independently With halo, said carbon is optionally 
rnono-substituted With hydroxy, said carbon is 
optionally rnono-substituted With oxo, said sulfur is 
optionally rnono- or di-substituted With oxo, said 
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nitrogen is optionally mono-, or di-substituted With 
oxo, and said carbon chain is optionally mono 
substituted With VV_1; 

[0239] Wherein VV_1 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 saturated, fully saturated or fully unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 

[0240] Wherein said VV_1 substituent is optionally 
mono-, di-, tri-, or tetra-substituted independently 
With halo, (C1-C6)alkyl, (C1-C6)alkoxy, hydroxy, 
oxo, amino, nitro, cyano, (C1-C6)alkyloxycarbonyl, 
mono-N- or di-N,N-(C1-C6)alkylamino Wherein said 
(C1-C6)alkyl substituent is optionally mono-substi 
tuted With oxo, said (C1-C6)alkyl substituent is also 
optionally substituted With from one to nine ?uo 
rines; 

[0241] Wherein VV_2 is a partially saturated, fully 
saturated or fully unsaturated ?ve to seven mem 
bered ring containing one to four heteroatoms 
selected independently from oxygen, sulfur and 
nitrogen; 

[0242] Wherein said VV_2 substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C2)alkyl, (C1-C2)alkoxy, hydroxy, or oxo 
Wherein said (C1-C2)alkyl optionally has from one to 
?ve ?uorines; and 

[0243] Wherein RV_4 does not include oxycarbonyl 
linked directly to the C4 nitrogen; 

[0244] Wherein either RV_3 must contain Vv 0f Rv_4 
must contain VV_1; 

[0245] RV_5, RV_6, RV_7 and RV_8 are independently 
hydrogen, a bond, nitro or halo Wherein said bond is 
substituted With TV or a partially saturated, fully 
saturated or fully unsaturated (Cl-C12) straight or 
branched carbon chain Wherein carbon may option 
ally be replaced With one or tWo heteroatoms 
selected independently from oxygen, sulfur and 
nitrogen, Wherein said carbon atoms are 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 TV; 

[0246] Wherein TV is a partially saturated, fully satu 
rated 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 unsatur 
ated three to six membered rings, taken indepen 
dently, optionally having one to four heteroatoms 
selected independently from nitrogen, sulfur and 
oxygen; 
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[0247] Wherein said TV substituent is optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C6)alkyl, (C2-C6)alkenyl, hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino Wherein said (C1 
C6)alkyl substituent is optionally mono-, di- or tri 
substituted independently With hydroxy, (C1 
C6)alkoxy, (C1-C4)alkylthio, amino, nitro, cyano, 
oxo, carboxy, (C1-C6)alkyloxycarbonyl, mono-N- or 
di-N,N-(C1-C6)alkylamino, said (C1-C6)alkyl sub 
stituent also optionally has from one to nine ?uo 
rines; 

[0248] Wherein RV_5 and RV_6, or RV_6 and RV_7, 
and/or RV_7 and RV_8 may also 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 indepen 
dently selected from nitrogen, sulfur and oxygen; 

[0249] Wherein said rings formed by RV_5 and RV_6, 
or RV_6 and RV_7, and/or RV_7 and RV_8 are optionally 
mono-, di- or tri-substituted independently With halo, 
(C1-C6)alkyl, (C1-C4)alkylsulfonyl, (C2-C6)alkenyl, 
hydroxy, (C1-C6)alkoxy, (C1-C4)alkylthio, amino, 
nitro, cyano, oxo, carboxy, (C1 
C6)alkyloxycarbonyl, mono-N- or di-N,N-(C1 
C6)alkylamino Wherein said (C1-C6)alkyl substituent 
is optionally mono-, di- or tri-substituted indepen 
dently With hydroxy, (C1-C6)alkoxy, (C1 
C4)alkylthio, amino, nitro, cyano, oxo, carboxy, (C1 
C6)alkyloxycarbonyl, mono-N- or di-N,N-(C1 
C6)alkylamino, said (C1-C6)alkyl substituent also 
optionally has from one to nine ?uorines. 

[0250] Compounds of Formula V and their methods of 
manufacture are disclosed in commonly assigned US. Pat. 
No. 6,140,343, US. patent application Ser. No. 09/671,221 
?led Sep. 27, 2000, and PCT Publication No. WO 00/17165, 
all of Which are incorporated herein by reference in their 
entireties for all purposes. 

[0251] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
V: 

[0252] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4 
dihydro-2H-quinoline-l-carboxylic acid isopropyl 
ester; 

[0253] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4 
dihydro-2H-quinoline-l-carboxylic acid propyl ester; 

[0254] [2S,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboxylic acid tert-butyl ester; 

[0255] [2R,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-l-carboxylic acid isopropyl ester; 

[0256] [2R,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-methyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-l-carboxylic acid ethyl ester; 

[0257] [2S,4S]4-[1-(3,5-bis-tri?uoromethyl-benZyl) 
ureido]-2-cyclopropyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-l-carboxylic acid isopropyl ester; 
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[0258] [2R,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-1-carboXylic acid ethyl ester; 

[0259] [2S,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-methoXymethyl-6-tri?uoromethyl-3,4 
dihydro-2H-quinoline-1-carboXylic acid isopropyl 
ester; 

[0260] [2S,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-i -carboXylic acid propyl ester; 

[0261] [2S,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboXylic acid ethyl ester; 

[0262] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-1-carboXylic acid isopropyl ester; 

[0263] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-methyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboXylic acid ethyl ester; 

[0264] [2S,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboXylic acid isopropyl ester; 

[0265] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-ethyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-1-carboXylic acid ethyl ester; 

[0266] [2S,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-cyclopropyl-6-tri?uoromethyl-3,4 
dihydro-2H-quinoline-1-carboXylic acid ethyl ester; 

[0267] [2R,4S]4-[(3,5-bis-tri?uoromethyl-benZyl) 
formyl-amino]-2-methyl-6-tri?uoromethyl-3,4-dihy 
dro-2H-quinoline-1-carboXylic acid isopropyl ester; 
and 

[0268] [2R,4S]4-[acetyl-(3,5-bis-tri?uoromethyl-ben 
Zyl)-amino]-2-methyl-6-tri?uoromethyl-3,4-dihydro 
2H-quinoline-1-carboXylic acid isopropyl ester. 

[0269] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of cycloalkano-pyridines 
having the Formula VI 

Formula VI 
AVI 

DVI / RVI-l 

\ 
EVI N RVI-Z 

[0270] and pharmaceutically acceptable salts, enanti 
omers, or stereoisomers of said compounds; 

[0271] in Which 

[0272] AVI denotes an aryl containing 6 to 10 carbon 
atoms, Which is optionally substituted With up to ?ve 
identical or different substituents in the form of a 
halogen, nitro, hydroXyl, tri?uoromethyl, tri?uo 
romethoXy or a straight-chain or branched alkyl, 
acyl, hydroXyalkyl or alkoXy containing up to 7 
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carbon atoms each, or in the form of a group accord 
ing to the formula —BNRVI_3RVI_4, Wherein 

[0273] RVL3 and RVL4 are identical or different and 
denote a hydrogen, phenyl or a straight-chain or 
branched alkyl containing up to 6 carbon atoms, 

[0274] DVI denotes an aryl containing 6 to 10 carbon 
atoms, Which is optionally substituted With a phenyl, 
nitro, halogen, tri?uoromethyl or tri?uoromethoXy, 
or a radical according to the formula RVI_5-LVI—, 

VI-6 

[0275] or RVI_9-TVI-XVI, Wherein 

[0276] RIV_5, RVL6 and RVL9 denote, independently 
from one another, a cycloalkyl containing 3 to 6 
carbon atoms, or an aryl containing 6 to 10 carbon 
atom or a 5- to 7-membered, optionally benZo 
condensed, saturated or unsaturated, mono-, bi- or 
tricyclic heterocycle containing up to 4 heteroatoms 
from the series of S, N and/or O, Wherein the rings 
are optionally substituted, in the case of the nitrogen 
containing rings also via the N function, With up to 
?ve identical or different substituents in the form of 
a halogen, tri?uoromethyl, nitro, hydroXyl, cyano, 
carboXyl, tri?uoromethoXy, a straight-chain or 
branched acyl, alkyl, alkylthio, alkylalkoxy, alkoXy 
or alkoXycarbonyl containing up to 6 carbon atoms 
each, an aryl or tri?uoromethyl-substituted aryl con 
taining 6 to 10 carbon atoms each, or an optionally 
benZo-condensed, aromatic 5- to 7-membered het 
erocycle containing up to 3 heteoatoms from the 
series of S, N and/or O, and/or in the form of a group 
according to the formula BORVMO, —SRVI_11, 
—SO2RVI_12 or BNRVLBRVL1 4, Wherein 

[0277] RVI_10, RVL11 and RVL12 denote, indepen 
dently from one another, an aryl containing 6 to 10 
carbon atoms, Which is in turn substituted With up to 
tWo identical or different substituents in the form of 
a phenyl, halogen or a straight-chain or branched 
alkyl containing up to 6 carbon atoms, 

[0278] RVL13 and RVL14 are identical or different and 
have the meaning of RVL3 and RVL4 given above, or 

[0279] RVL5 and/or RVL6 denote a radical according 
to the formula 

—@Y m \ O F F3C o / 

[0280] 
[0281] RVL8 denotes a hydrogen, halogen, aZido, 

tri?uoromethyl, hydroXyl, tri?uoromethoXy, a 
straight-chain or branched alkoXy or alkyl containing 
up to 6 carbon atoms each, or a radical according to 
the formula 

RVL7 denotes a hydrogen or halogen, and 
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[0282] 
[0283] RVL1 5 and RVL16 are identical or different and 

have the meaning of RVVL3 and RVL4 given above, 
or 

Wherein 

[0284] RVL7 and RVL8 together form a radical 
according to the formula :0 or =NRVI_17, Wherein 

[0285] RVL17 denotes a hydrogen or a straight-chain 
or branched alkyl, alkoXy or acyl containing up to 6 
carbon atoms each, 

[0286] LVI denotes a straight-chain or branched alky 
lene or alkenylene chain containing up to 8 carbon 
atoms each, Which are optionally substituted With up 
to tWo hydroXyl groups, 

[0287] TVI and XVI are identical or different and 
denote a straight-chain or branched alkylene chain 
containing up to 8 carbon atoms, or 

[0288] TVI or XVI denotes a bond, 

[0289] VVI denotes an oxygen or sulfur atom or an 

BNRVH8 group, Wherein 

[0290] RVL18 denotes a hydrogen or a straight-chain 
or branched alkyl containing up to 6 carbon atoms or 
a phenyl, 

[0291] EVI denotes a cycloalkyl containing 3 to 8 
carbon atoms, or a straight-chain or branched alkyl 
containing up to 8 carbon atoms, Which is optionally 
substituted With a cycloalkyl containing 3 to 8 car 
bon atoms or a hydroXyl, or a phenyl, Which is 
optionally substituted With a halogen or tri?uorom 
ethyl, 

[0292] RVL1 and RVL2 together form a straight-chain 
or branched alkylene chain containing up to 7 carbon 
atoms, Which must be substituted With a carbonyl 
group and/or a radical according to the formula 

(CH2);,—CH2, 1,3 O—CH2 O , —ORV1_19 Of 1,2 
I | 
O O 

OH 

O (CRvI-20RvI-21)b 

[0293] Wherein 

[0294] a and b are identical or different and denote a 
number equaling 1, 2 or 3, 

[0295] RVL19 denotes a hydrogen atom, a cycloalkyl 
containing 3 to 7 carbon atoms, a straight-chain or 
branched silylalkyl containing up to 8 carbon atoms, 
or a straight-chain or branched alkyl containing up to 
8 carbon atoms, Which is optionally substituted With 
a hydroXyl, a straight-chain or a branched alkoXy 
containing up to 6 carbon atoms or a phenyl, Which 
may in turn be substituted With a halogen, nitro, 
tri?uoromethyl, tri?uoromethoXy or phenyl or tetra 
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Zole-substituted phenyl, and an alkyl that is option 
ally substituted With a group according to the for 
mula BORVLZZ, Wherein 

[0296] RVL22 denotes a straight-chain or branched 
acyl containing up to 4 carbon atoms or benZyl, or 

[0297] RVL19 denotes a straight-chain or branched 
acyl containing up to 20 carbon atoms or benZoyl, 
Which is optionally substituted With a halogen, trif 
luoromethyl, nitro or tri?uoromethoXy, or a straight 
chain or branched ?uoroacyl containing up to 8 
carbon atoms, 

[0298] RVL2O and RVL21 are identical or different and 
denote a hydrogen, phenyl or a straight-chain or 
branched alkyl containing up to 6 carbon atoms, or 

[0299] RVL2O and RVL21 together form a 3- to 
6-membered carbocyclic ring, and a the carbocyclic 
rings formed are optionally substituted, optionally 
also geminally, With up to siX identical or different 
substituents in the form of tri?uoromethyl, hydroXyl, 
nitrile, halogen, carboXyl, nitro, aZido, cyano, 
cycloalkyl or cycloalkyloXy containing 3 to 7 carbon 
atoms each, a straight-chain or branched alkoXycar 
bonyl, alkoXy or alkylthio containing up to 6 carbon 
atoms each, or a straight-chain or branched alkyl 
containing up to 6 carbon atoms, Which is in turn 
substituted With up to tWo identical or different 

substituents in the form of a hydroXyl, benZyloXy, 
tri?uoromethyl, benZoyl, a straight-chain or 
branched alkoXy, oXyacyl or carboXyl containing up 
to 4 carbon atoms each and/or a phenyl, Which may 
in turn be substituted With a halogen, tri?uoromethyl 
or tri?uoromethoXy, and/or the carbocyclic rings 
formed are optionally substituted, also geminally, 
With up to ?ve identical or different substituents in 
the form of a phenyl, benZoyl, thiophenyl or sulfo 
nylbenZyl, Which in turn are optionally substituted 
With a halogen, tri?uoromethyl, tri?uoromethoXy or 
nitro, and/or optionally in the form of a radical 
according to the formula 

5 

[0300] Wherein 

[0301] c is a number equaling 1, 2, 3 or 4, 

[0302] d is a number equaling 0 or 1, 

[0303] RVL23 and RVL24 are identical or different and 
denote a hydrogen, cycloalkyl containing 3 to 6 
carbon atoms, a straight-chain or branched alkyl 
containing up to 6 carbon atoms, benZyl or phenyl, 
Which is optionally substituted With up to tWo iden 
tical or different substituents in the form of halogen, 
tri?uoromethyl, cyano, phenyl or nitro, and/or the 
carbocyclic rings formed are optionally substituted 
With a spiro-linked radical according to the formula 
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<RVI-32 
RVI-33 

GO Or 

[0304] wherein 

[0305] WVI denotes either an oxygen atom or a sulfur 

atom, 

[0306] YVI and Y=VI together form a 2- to 6-mem 
bered straight-chain or branched alkylene chain, 

[0307] e is a number equaling 1, 2, 3, 4, 5, 6 or 7, 

[0308] f is a number equaling 1 or 2, 

RVI—25> RVI—26> RVI—27> RVI—28> RVI—29> RVI-3O 
and RVL31 are identical or different and denote a 
hydrogen, tri?uoromethyl, phenyl, halogen or a 
straight-chain or branched alkyl or alkoxy containing 
up to 6 carbon atoms each, or 

[0310] RVL25 and RVL26 or RVL27 and RVL28 each 
together denote a straight-chain or branched alkyl 
chain containing up to 6 carbon atoms or 

[0311] RVL25 and RVL26 or RVL27 and RVL28 each 
together form a radical according to the formula 

WVI—CH2 

Wv1_ (CH2)g 

[0312] Wherein 

[0313] WVI has the meaning given above, 

[0314] g is a number equaling 1, 2, 3, 4, 5, 6 or 7, 

[0315] RVL32 and RVL33 together form a 3- to 
7-membered heterocycle, Which contains an oxygen 
or sulfur atom or a group according to the formula 

SO, SO2 or BNRVI_34, Wherein 

[0316] RVL34 denotes a hydrogen atom, a phenyl, 
benZyl, or a straight-chain or branched alkyl con 
taining up to 4 carbon atoms, and salts and N oxides 
thereof, With the exception of 5(6H)-quinolones, 
3-benZoyl-7,8-dihydro-2,7,7-trimethyl-4-phenyl. 

[0317] Compounds of Formula VI and their methods of 
manufacture are disclosed in European Patent Application 
No. EP 818448 A1, US. Pat. No. 6,207,671 and US. Pat. 
No. 6,069,148, all of Which are incorporated herein by 
reference in their entireties for all purposes. 
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[0318] In a preferred embodiment, the CETP inhibitor is 
selected from one of the folloWing compounds of Formula 
VI: 

[0319] 2-cyclopentyl-4-(4-?uorophenyl)-7,7-dimethyl 
3—(4-tri?uoromethylbenZoyl)-4,6,7,8-tetrahydro-1H 
quinolin-S-one; 

[0320] 2-cyclopentyl-4-(4-?uorophenyl)-7,7-dimethyl 
3—(4-tri?uoromethylbenZoyl)-7,8-dihydro-6H-quino 
lin-S-one; 

[0321] [2-cyclopentyl-4—(4-?uorophenyl)—5-hydroxy-7, 
7-dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-tri?uo 
romethylphenyl)-methanone; 

[0322] [5—(t-butyldimethylsilanyloxy)-2-cyclopentyl-4 
(4—?uorophenyl)-7,7-dimethyl-5,6,7,8-tetrahydro 
quinolin-3-yl]—(4-tri?uoromethylphenyl)-methanone; 

[0323] [5—(t-butyldimethylsilanyloxy)-2-cyclopentyl-4 
(4—?uorophenyl)-7,7-dimethyl-5,6,7,8-tetrahydro 
quinolin-3-yl]—(4-tri?uoromethylphenyl)-methanol; 

[0324] 5-(t-butyldimethylsilanyloxy)-2-cyclopentyl-4 
(4-?uorophenyl)-3-[?uoro—(4-tri?uoromethylphenyl) 
methyl]-7,7-dimethyl-5,6,7,8-tetrahydroquinoline; and 

[0325] 2-cyclopentyl-4-(4-?uorophenyl)-3-[?uoro—(4 
tri?uoromethylphenyl)-methyl]-7,7-dimethyl-5,6,7,8 
tetrahydroquinolin-S-ol. 

[0326] Another class of CETP inhibitors that ?nds utility 
With the present invention consists of substituted-pyridines 
having the Formula VII 

Formula VII 
RVII-4 

RVII-5 / RVH_3 

Rvn-e N Rvii-2 

[0327] or a pharmaceutically acceptable salt or tautomer 
thereof, 
[0328] Wherein 

[0329] RVIL2 and RVIL6 are independently selected 
from the group consisting of hydrogen, hydroxy, 
alkyl, ?uorinated alkyl, ?uorinated aralkyl, chlorof 
luorinated alkyl, cycloalkyl, heterocyclyl, aryl, het 
eroaryl, alkoxy, alkoxyalkyl, and alkoxycarbonyl; 
provided that at least one of RVIL2 and RVIL6 is 
?uorinated alkyl, chloro?uorinated alkyl or alkoxy 
alkyl; 

[0330] RVIL3 is selected from the group consisting of 
hydroxy, amido, arylcarbonyl, heteroarylcarbonyl, 
hydroxymethyl —CHO, 

[0331] —CO2RVH_7, Wherein RVIL7 is selected from 
the group consisting of hydrogen, alkyl and 
cyanoalkyl; and 

RVII-lSa 

— C—RVII-16a 

H 






































































































































