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METHODS AND THERAPEUTIC COMBINATIONS 
FOR THE TREATMENT OF 

HYPERCHOLESTEROLEMIA AND XANTHOMA 
USING STEROL ABSORPTION INHIBITORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 10/247,095, ?led on Sep. 19, 2002, and claims 
the bene?t of priority from US. Provisional Patent Appli 
cation Ser. No. 60/323,942, ?led Sep. 21, 2001. 

FIELD OF THE INVENTION 

[0002] The present invention relates to methods and thera 
peutic combinations for treating and preventing xanthomas 
in a subject including the administration of certain sterol 
and/or 50t-stanol absorption inhibitors. 

BACKGROUND OF THE INVENTION 

[0003] Xanthomas are a common skin disorder associated 
With the accumulation of fatty materials under the surface of 
the skin. Xanthomas are most commonly associated With 
those Who have high triglyceride and cholesterol levels. 

[0004] Xanthoma is characterized by a lesion or bump that 
appears on the surface of the skin. Although the lesions or 
bumps are usually painless and soft to the touch, they are of 
a yelloW color and may vary in siZe from very small up to 
a feW inches, making them unsightly. Furthermore, the 
xanthoma itself may be indicative of an underlying disease 
such as diabetes, primary biliary cirrhosis, some types of 
cancer, or hypercholesterolemia. 

[0005] Xanthomas, Which are more speci?cally, benign 
fatty tumors, may be removed by surgical means, but if no 
other treatment is provided, they are likely to reform. 

[0006] Therefore, there is a need for a method of treating 
and therapeutic combinations to treat xanthomas that not 
only reduce the incidence of xanthomas, but also prevent 
their formation. 

SUMMARY OF THE INVENTION 

[0007] In one embodiment, the present invention provides 
a method of preventing or decreasing the incidence of 
xanthomas in a subject comprising the step of administering 
to a subject in need of such treatment an effective amount of 
at least one sterol absorption inhibitor, at least one 50t-stanol 
absorption inhibitor, or a pharmaceutically acceptable salt or 
solvate thereof, to prevent or decrease the incidence of 
xanthomas in the subject. 

[0008] In another embodiment, the present invention pro 
vides a method of preventing or decreasing the incidence of 
xanthomas in a subject comprising the step of administering 
to a subject in need of such treatment an effective amount of 
at least one sterol and/ or 50t-stanol absorption inhibitor 
represented by Formulae I-XII beloW or a pharmaceutically 
acceptable salt or a solvate thereof to prevent or decrease the 
incidence of xanthomas in the subject. 

[0009] Therapeutic combinations also are provided com 
prising: (a) a ?rst amount of at least one sterol and/or 
50t-stanol absorption inhibitor or a pharmaceutically accept 
able salt or a solvate thereof; and (b) a second amount of at 
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least one cholesterol biosynthesis inhibitor, Wherein the ?rst 
amount and the second amount together comprise a thera 
peutically effective amount for the treatment or prevention 
of xanthomas in a subject. 

[0010] Other than in the operating examples, or Where 
otherWise indicated, all numbers expressing quantities of 
ingredients, reaction conditions, and so forth used in the 
speci?cation and claims are to be understood as being 
modi?ed in all instances by the term “about”. 

DETAILED DESCRIPTION 

[0011] In one embodiment, the present invention is 
directed to methods of treating or preventing xanthomas by 
administering an effective amount of a composition or a 
therapeutic combination comprising at least one (one or 
more) sterol absorption inhibitor(s) and/or at least one (one 
or more) 50t-stanol absorption inhibitor(s), such as but not 
limited to, substituted aZetidinone or substituted [3-lactam 
sterol absorption inhibitors discussed in detail beloW. 

[0012] The term “therapeutically effective amount” means 
that amount of a therapeutic agent of the composition, such 
as the sterol and/or 50t-stanol absorption inhibitor(s) and 
other pharmacological or therapeutic agents described 
beloW, that Will elicit a biological or medical response of a 
tissue, system, or subject that is being sought by the admin 
istrator (such as a researcher, doctor or veterinarian) Which 
includes alleviation of the symptoms of the xanthoma con 
dition or disease being treated and the prevention, sloWing 
or halting of progression of the condition, including but not 
limited to decreasing the number of xanthomas and/or the 
siZe of the xanthomas. 

[0013] Examples of suitable subjects that can be treated 
according to the methods of the present invention include 
mammals, such as humans or dogs, and other animals. 

[0014] As used herein, “combination therapy” or “thera 
peutic combination” means the administration of tWo or 
more therapeutic agents, such as sterol or 50t-stanol absorp 
tion inhibitor(s) and other lipid loWering agents discussed 
beloW, such as cholesterol biosynthesis inhibitor(s), to pre 
vent or treat xanthomas. Such administration includes coad 
ministration of these therapeutic agents in a substantially 
simultaneous manner, such as in a single tablet or capsule 
having a ?xed ratio of active ingredients or in multiple, 
separate capsules for each therapeutic agent. Also, such 
administration includes use of each type of therapeutic agent 
in a sequential manner. In either case, the treatment using the 
combination therapy Will provide bene?cial effects in treat 
ing xanthomas. A potential advantage of the combination 
therapy disclosed herein may be a reduction in the required 
amount of an individual therapeutic compound or the overall 
total amount of therapeutic compounds that are effective in 
treating xanthomas. By using a combination of therapeutic 
agents, the side effects of the individual compounds can be 
reduced as compared to a monotherapy, Which can improve 
patient compliance. Also, therapeutic agents can be selected 
to provide a broader range of complimentary effects or 
complimentary modes of action. 

[0015] As discussed above, the compositions, pharmaceu 
tical compositions and therapeutic combinations of the 
present invention comprise one or more sterol absorption 
inhibitors or 50t-stanol absorption inhibitors, such as for 
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example substituted aZetidinone or substituted [3-lactam 
sterol absorption inhibitors discussed in detail beloW. As 
used herein, “sterol absorption inhibitor” means a compound 
capable of inhibiting the absorption of one or more sterols, 
including but not limited to cholesterol or phytosterols (such 
as sitosterol, campesterol, stigmasterol and avenosterol) 
When administered in a therapeutically effective (sterol 
absorption inhibiting) amount to a subject. “Sot-stanol 
absorption inhibitor” means a compound capable of inhib 
iting the absorption of one or more 50t-stanols (such as 
cholestanol, 50t-campestanol, Sot-sitostanol) When adminis 
tered in a therapeutically effective (50t-stanol absorption 
inhibiting) amount to a subject. Mixtures of sterol absorp 
tion inhibitor(s) and 50t-stanol absorption inhibitor(s) also 
are contemplated. 

[0016] In a preferred embodiment, sterol or 50t-stanol 
absorption inhibitors useful in the compositions, therapeutic 
combinations and methods of the present invention are 
represented by Formula (1) below: 

(I) 

or a pharmaceutically acceptable salt thereof or a solvate 
thereof, Wherein, in Formula (1) above: 

[0017] Ar1 and Ar2 are independently selected from the 
group consisting of aryl and R4-substituted aryl; 

[0018] Ar3 is aryl or RS-substituted aryl; 

[0019] X, Y and Z are independently selected from the 
group consisting of iCH2i, 4CH(loWer alkyl)- and 
iC(diloWer alkyl)-; 
[0020] R and R2 are independently selected from the group 
consisting of 406, iO(CO)R6, iO(CO)OR9 and 
iO(CO)NR6R7; 
[0021] R1 and R3 are independently selected from the 
group consisting of hydrogen, loWer alkyl and aryl; 

[0022] q is 0 or 1; r is 0 or 1; m, n and p are independently 
selected from 0, l, 2, 3 or 4; provided that at least one of q 
and r is l, and the sum ofm, n, p, q and r is l, 2, 3, 4, 5 or 
6; and provided that When p is 0 and r is l, the sum of m, 
qandnis l, 2,3, 4or5; 
[0023] R4 is 1-5 substituents independently selected from 
the group consisting of loWer alkyl, iOR6, 4O(CO)R6, 

iO(CH2)1_lOiCOOR6, A)(CH2)l_lOCONR6R7, -(loWer 
alkylene)COOR6, iCH=CH%OOR6, iCF3, iCN, 
iNOZ and halogen; 
[0024] R5 is l-5 substituents independently selected from 
the group consisting of ‘0R6, 4O(CO)R6, 4O(CO)OR9, 
iO(CH2)l_5OR6, A)(CO)NR6R7, iNR6R7, 
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[0025] R6, R7 and R8 are independently selected from the 
group consisting of hydrogen, loWer alkyl, aryl and aryl 
substituted loWer alkyl; and 

[0026] R9 is loWer alkyl, aryl or aryl-substituted loWer 
alkyl. 

[0027] Preferably, R4 is l-3 independently selected sub 
stituents, and R5 is preferably l-3 independently selected 
substituents. 

[0028] As used herein, the term “alkyl” or “loWer alkyl” 
means straight or branched alkyl chains having from 1 to 6 
carbon atoms and “alkoxy” means alkoxy groups having 1 
to 6 carbon atoms. Non-limiting examples of loWer alkyl 
groups include, for example methyl, ethyl, propyl, and butyl 
groups. 

[0029] “Alkenyl” means straight or branched carbon 
chains having one or more double bonds in the chain, 
conjugated or unconjugated. Similarly, “alkynyl” means 
straight or branched carbon chains having one or more triple 
bonds in the chain. Where an alkyl, alkenyl or alkynyl chain 
joins tWo other variables and is therefore bivalent, the terms 
alkylene, alkenylene and alkynylene are used. 

[0030] “Cycloalkyl” means a saturated carbon ring of 3 to 
6 carbon atoms, While “cycloalkylene” refers to a corre 
sponding bivalent ring, Wherein the points of attachment to 
other groups include all positional isomers. 

[0031] “Halogeno” refers to ?uorine, chlorine, bromine or 
iodine radicals. 

[0032] “Aryl” means phenyl, naphthyl, indenyl, tetrahy 
dronaphthyl or indanyl. 

[0033] “Phenylene” means a bivalent phenyl group, 
including ortho, meta and para-substitution. 

[0034] The statements Wherein, for example, R, R1, R2 and 
R3, are said to be independently selected from a group of 
substituents, mean that R, R1, R2 and R3 are independently 
selected, but also that Where an R, R1, R2 and R3 variable 
occurs more than once in a molecule, each occurrence is 

independently selected (e.g., if R is iOR6, Wherein R6 is 
hydrogen, R2 can be ‘0R6 Wherein R6 is loWer alkyl). 
Those skilled in the art Will recogniZe that the siZe and 
nature of the substituent(s) will affect the number of sub 
stituents that can be present. 

[0035] Compounds of the invention have at least one 
asymmetrical carbon atom and therefore all isomers, includ 
ing enantiomers, stereoisomers, rotamers, tautomers and 
racemates of the compounds of Formulae l-Xll are contem 
plated as being part of this invention. The invention includes 
d and I isomers in both pure form and in admixture, 
including racemic mixtures. lsomers can be prepared using 
conventional techniques, either by reacting optically pure or 
optically enriched starting materials or by separating iso 
mers of a compound of the Formulas l-Xll. lsomers may 
also include geometric isomers, e.g., When a double bond is 
present. 
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[0036] Those skilled in the art Will appreciate that for 
some of the compounds of the Formulas l-Xll, one isomer 
Will shoW greater pharmacological activity than other iso 
mers. 

[0037] Compounds of the invention With an amino group 
can form pharmaceutically acceptable salts With organic and 
inorganic acids. Examples of suitable acids for salt forma 
tion are hydrochloric, sulfuric, phosphoric, acetic, citric, 
oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic, 
maleic, methanesulfonic and other mineral and carboxylic 
acids Well knoWn to those in the art. The salt is prepared by 
contacting the free base form With a suf?cient amount of the 
desired acid to produce a salt. The free base form may be 
regenerated by treating the salt With a suitable dilute aque 
ous base solution such as dilute aqueous sodium bicarbon 
ate. The free base form dilfers from its respective salt form 
someWhat in certain physical properties, such as solubility in 
polar solvents, but the salt is otherWise equivalent to its 
respective free base forms for purposes of the invention. 

[0038] Certain compounds of the invention are acidic 
(e.g., those compounds Which possess a carboxyl group). 
These compounds form pharmaceutically acceptable salts 
With inorganic and organic bases. Examples of such salts are 
the sodium, potassium, calcium, aluminum, gold and silver 
salts. Also included are salts formed With pharmaceutically 
acceptable amines such as ammonia, alkyl amines, hydroxy 
alkylamines, N-methylglucamine and the like. 

[0039] As used herein, “solvate” means a molecular or 
ionic complex of molecules or ions of solvent With those of 
solute (for example, one or more compounds of Formulae 
l-Xll, isomers of the compounds of Formulae l-Xll, or 
prodrugs of the compounds of Formulae l-Xll). Non-limit 
ing examples of useful solvents include polar, protic sol 
vents such as Water and/or alcohols (for example methanol). 

[0040] Prodrugs of the compounds of Formulae l-Xll are 
contemplated as being part of this invention. As used herein, 
“prodrug” means compounds that are drug precursors 
Which, folloWing administration to a patient, release the drug 
in vivo via some chemical or physiological process (e.g., a 
prodrug on being brought to the physiological pH or through 
enZyme action is converted to the desired drug form). 

[0041] Preferred compounds of Formula (I) are those in 
Which Arl is phenyl or R4-substituted phenyl, more prefer 
ably (4-R4)-substituted phenyl. Ar2 is preferably phenyl or 
R4-substituted phenyl, more preferably (4-R4)-substituted 
phenyl. Ar3 is preferably RS-substituted phenyl, more pref 
erably (4-R5)-substituted phenyl. When Arl is (4-R4)-sub 
stitsuted phenyl, R4 is preferably a halogen. When Ar3 and 
Ar are R4i and RS-substituted phenyl, respectively, R4 is 
preferably halogen or 4OR6 and R5 is preferably ‘0R6, 
Wherein R6 is loWer alkyl or hydrogen. Especially preferred 
are compounds Wherein each of Ar1 and Ar2 is 4-?uorophe 
nyl and Ar3 is 4-hydroxyphenyl or 4-methoxyphenyl. 

[03042] X, Y and Z are each preferably iCHzi. R1 and 
R are6 each preferably hydrogen. R and R2 are preferably 
iOR Wherein R6 is hydrogen, or a group readily metabo 
liZable to a hydroxyl (such as 4O(CO)R6, iO(CO)OR9 
and 4O(CO)NR6R7, de?ned above). 

[0043] The sum of m, n, p, q and r is preferably 2, 3 or 4, 
more preferably 3. Preferred are compounds Wherein m, n 
and r are each Zero, q is 1 and p is 2. 

[0044] Also preferred are compounds of Formula (I) in 
Which p, q and n are each Zero, r is 1 and m is 2 or 3. More 
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preferred are compounds Wherein m, n and r are each Zero, 
q is 1, p is 2, Z is iCHZi and R is iOR6, especially When 
R6 is hydrogen. 

[0045] Also more preferred are compounds of Formula (I) 
Wherein p, q and n are each Zero, r is 1, m is 2, X is 4CH2i 
and R2 is ‘0R6, especially When R6 is hydrogen. 

[0046] Another group of preferred compounds of Formula 
(l)2is that in Which Arl is phenyl or R4-substituted phenyl, 
Ar is phenyl or R4-substituted phenyl and Ar3 is R5-substi 
tuted phenyl. Also preferred are compounds in Which Arl is 
phenyl or R4-substituted phenyl, Ar2 is phenyl or R4-sub 
stituted phenyl, Ar3 is RS-substituted phenyl, and the sum of 
m, n, p, q and r is 2, 3 or 4, more preferably 3. More 
preferred are compounds Wherein Arl is phenyl or R4-sub 
stituted phenyl, Ar2 is phenyl or R4-substituted phenyl, Ar3 
is RS-substituted phenyl, and Wherein m, n and r are each 
Zero, q is 1 and p is 2, or Wherein p, q and n are each Zero, 
ris1andmis2or3. 

[0047] In a preferred embodiment, a sterol or 50t-stanol 
absorption inhibitor of Formula (I) useful in the composi 
tions, therapeutic combinations and methods of the present 
invention is represented by Formula (II) (eZetimibe) below: 

(11) 
OH F 

or a pharmaceutically acceptable salt or solvate thereof. The 
compound of Formula (II) can be in anhydrous or hydrated 
form. 

[0048] Compounds of Formula I can be prepared by a 
variety of methods Well knoWn to those skilled in the art, for 
example such as are disclosed in Us. Pat. Nos. 5,631,365, 
5,767,115, 5,846,966, 6,207,822, U.S. patent application 
Ser. No. 10/105,710 ?led Mar. 25, 2002, and PCT Patent 
Application WO 93/02048, each of Which is incorporated 
herein by reference, and in the Example beloW. For example, 
suitable compounds of Formula I can be prepared by a 
method comprising the steps of: 

[0049] (a) treating With a strong base a lactone of the 
Formula A or B: 
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-continued 

wherein R' and R2’ are R and R2, respectively, or are suitably 
protected hydroxy groups; Arlo is Arl, a suitably protected 
hydroXy-substituted aryl or a suitably protected amino 
substituted aryl; and the remaining variables are as de?ned 
above for Formula I, provided that in lactone of formula B, 
When n and r are each Zero, p is 1-4; 

[0050] (b) reacting the product of step (a) With an imine of 
the formula 

Wherein Ar2O is Ar2, a suitably protected hydroXy-sub stituted 
aryl or a suitably protected amino-substituted aryl; and Ar30 
is Ar3 , a suitably protected hydroXy-substituted aryl or a 
suitably protected amino-substituted aryl; 

[0051] c) quenching the reaction With an acid; 

[0052] d) optionally removing the protecting groups from 
R', R2’, Arlo, Ar20 and Ar”, When present; and 

[0053] e) optionally functionaliZing hydroxy or amino 
substituents at R, R2, Arl, Ar2 and Ar3. 

[0054] Using the lactones shoWn above, compounds of 
Formula IA and IB are obtained as folloWs: 

N 
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Wherein the variables are as de?ned above; and 

IB 

Wherein the variables are as de?ned above. 

[0055] Alternative sterol or Sot-stanol absorption inhibi 
tors useful in the compositions, therapeutic combinations 
and methods of the present invention are represented by 
Formula (Ill) below: 

(111) 

or a pharmaceutically acceptable salt thereof or a solvate 

thereof, Wherein, in Formula (Ill) above: 

[0056] Arl is R3-substituted aryl; 

[0057] Ar2 is R4-substituted aryl; 

[0058] Ar3 is RS-substituted aryl; 

[0059] Y and Z are independently selected from the group 
consisting of iCH2i, 4CH(loWer alkyl)- and 
4C(diloWer alkyl)-; 
[0060] A is selected from iOi, iSi, iS(O)i or 
is (Obi; 

[0061] R1 is selected from the group consisting of ‘0R6, 
A)(CO)R6, A)(CO)OR9 and iO(CO)NR6R7; R2 is 
selected from the group consisting of hydrogen, loWer alkyl 
and aryl; or R1 and R2 together are =0; 

[0062] q is l, 2 or 3; 

[0063] p is 0, l, 2, 3 or 4; 

[0064] R5 is l-3 substituents independently selected from 
the group consisting of ‘0R6, iO(CO)R6, 4O(CO)OR9, 
A)(CH2)l_5OR9, A)(CO)NR6R7, iNR6R7, 
iNR6(CO)R7, iNR6(CO)OR9, iNR6(CO)NR7R8, 
iNR6SO2-loWer alkyl, iNR6SO2-aryl, iCONR6R7, 
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iCOR6, iSO2NR6R7, S(O)O_2-alkyl, S(O)O_2-aryl, 
iO(CH2)1_lOiCOOR6, iO(CH2)l_lOCONR6R7, o-halo 
geno, m-halogeno, o-loWer alkyl, m-loWer alkyl, -(loWer 
alkylene)-COOR6, and 4CH=CHiCOOR6; 

[0065] R3 and R4 are independently l-3 substituents inde 
pendently selected from the group consisting of R5, hydro 
gen, p-loWer alkyl, aryl, iNOZ, iCF3 and p-halogeno; 

[0066] R6, R7 and R8 are independently selected from the 
group consisting of hydrogen, loWer alkyl, aryl and aryl 
substituted loWer alkyl; and R9 is loWer alkyl, aryl or 
aryl-substituted loWer alkyl. 

[0067] Preferred compounds of Formula I include those in 
Which Arl is R3-substituted phenyl, especially 
(4-R3)substituted phenyl. Ar2 is preferably R4-substituted 
phenyl, especially (4-R4)-substituted phenyl. Ar2 is prefer 
ably R4-substituted phenyl, especially (4-R5)-substituted 
phenyl. Mono-substitution of each of Arl, Ar2 and Ar3 is 
preferred. 

[0068] Y and Z are each preferably iCHzi. R2 is pref 
erably hydrogen. R1 is preferably iOR6 Wherein R6 is 
hydrogen, or a group readily metaboliZable to a hydroxyl 

(such as iO(CO)R6, 4O(CO)OR9 and 4O(CO)NR6R7, 
de?ned above). Also preferred are compounds wherein R1 
and R2 together are =0. 

[0069] The sum of q and p is preferably 1 or 2, more 
preferably 1. Preferred are compounds Wherein p is Zero and 
q is 1. More preferred are compounds Wherein p is Zero, q 
is 1, Y is 4CH2i and R1 is iOR6, especially When R6 is 
hydrogen. 

[0070] Another group of preferred compounds is that in 
Which Arl is R3-substituted phenyl, Ar2 is R4-substituted 
phenyl and Ar3 is RS-substituted phenyl. 

[0071] Also preferred are compounds Wherein Arl is 
R3-substituted phenyl, Ar2 is R4-substituted phenyl, Ar3 is 
RS-substituted phenyl, and the sum of p and q is l or 2, 
especially 1. More preferred are compounds Wherein Arl is 
R3-substituted phenyl, Ar2 is R4-substituted phenyl, Ar3 is 
RS-substituted phenyl, p is Zero and q is l. 

[0072] A is preferably iOi. 

[0073] R3 is preferably 4COOR6, iCONR6R7, 
iCOR6, iSO2NR6R7, S(O)O_2-alkyl, S(O)O_2-aryl, N02 or 
halogeno. A more preferred de?nition for R3 is halogeno, 
especially ?uoro or chloro. 

[0074] R4 is preferably hydrogen, loWer alkyl, ‘0R6, 
iO(6CO)R6, iO(CO)OR9, A)(CO)NR6R7, iNR6R7, 
COR or halogeno, Wherein R6 and R7 are preferably inde 
pendently hydrogen or loWer alkyl, and R9 is preferably 
loWer alkyl. A more preferred de?nition for R4 is hydrogen 
or halogeno, especially ?uoro or chloro. 

[0075] R5 is preferably ‘0R6, 4O(CO)R6, 
iO(CO)OR9, iO(CO)NR6R7, iNR6R7, -(loWer alky 
lene)-COOR6 or iCH=CH4COOR6, Wherein R6 and R7 
are preferably independently hydrogen or loWer alkyl, and 
R is preferably loWer alkyl. A more preferred de?nition for 
R5 is iOR6, -(loWer all<ylene)-COOR6 or 4CH=CHi 
COOR6, Wherein R6 is preferably hydrogen or loWer alkyl. 

[0076] Methods for making compounds of Formula III are 
Well knoWn to those skilled in the art. Non-limiting 
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examples of suitable methods are disclosed in Us. Pat. No. 
5,688,990, Which is incorporated herein by reference. 

[0077] In another embodiment, sterol or 50t-stanol absorp 
tion inhibitors useful in the compositions, therapeutic com 
binations and methods of the present invention are repre 
sented by Formula (IV): 

(IV) 

or a pharmaceutically acceptable salt thereof or a solvate 

thereof, Wherein, in Formula (IV) above: 

[0078] A is selected from the group consisting of RZ-sub 
stituted heterocycloalkyl, R2-substituted heteroaryl, RZ-sub 
stituted benZofused heterocycloalkyl, and R2-substituted 
benZofused heteroaryl; 

[0079] Arl is aryl or R3-substituted aryl; 

[0080] Ar2 is aryl or R4-substituted aryl; 

[0081] Q is a bond or, With the 3-position ring carbon of 
the aZetidinone, forms the spiro group 

(R01) 

and 

[0082] R1 is selected from the group consisting of: 

[0083] i(CH2)qi, Wherein q is 2-6, provided that 
When Q forms a spiro ring, q can also be Zero or 1; 

[0084] i(CH2)e-G-(CH2)ri, Wherein G is 40*, 
4C(O)i, phenylene, iNRSi or iS(O)O_2i, e is 
0-5 and r is 0-5, provided that the sum ofe and r is 1-6; 

[0085] 

[0086] i(CH2)fiVi(CH2)gi, Wherein V is C3-C6 
cycloalkylene, f is l-5 and g is 0-5, provided that the 
sum offand g is l-6; 

i(C2-C6 alkenylene)-; and 

[0087] R5 is selected from: 
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-continued 

— +NO‘; 

[0088] R6 and R7 are independently selected from the 
group consisting of 4CH2i, 4CH(Cl-C6 alkyl)-, 4C(di 
(C l-C6) alkyl), 4CH=CHi and iC(Cl-C6 alkyl)=CHi; 
or R5 together With an adjacent R6, or R5 together With an 
adjacent R7, form a 4CH=CHi or a 4CH=C(Cl-C6 
alkyl)- group; 

[0089] a and b are independently 0, l, 2 or 3, provided 
both are not Zero; provided that When R6is 4CH=CHi or 
iC(Cl-C6 alkyl)=CHi, a is 1; provided that When R7 is 
iCH=CHi or 4C(Cl-C6 alkyl)=CHi, b is 1; provided 
that When a is 2 or 3, the R6’s can be the same or different; 
and provided that When b is 2 or 3, the R7’s can be the same 
or different; 

[0090] and When Q is a bond, Rl also can be selected from: 

R10 

—M—Yd—C—Zh—, 

lllll 
R12 R10 

— m—(C)s_Yn_ (C)t—Zp— or 

R13 lllll 

[0091] Where M is 
*S(O)2*; 
[0092] X, Y and Z are independently selected from the 
group consisting of iCH2i, 4CH(Cl-C6 alkyl)- and 
iC(di-(Cl-C6) alkyl); 
[0093] R10 and R12 are independently selected from the 
group consisting of 40R“, 4O(CO)RI4, 4O(CO)ORI6 
and 4O(CO)NRl4R15 ; 

[0094] R11 and R13 are independently selected from the 
group consisting of hydrogen, (Cl-C6)alkyl and aryl; or R10 
and R11 together are =0, or R12 and R13 together are =0; 

[0095] dis 1,2 or 3; 

[0096] h is 0, 1,2,3 or 4; 

[0097] s is 0 or 1; t is 0 or 1; m, n and p are independently 
0-4; provided that at least one of s and t is l, and the sum 
of m, n, p, s and t is 1-6; provided that When p is 0 and t is 
l, the sum of m, s and n is l-5; and provided that When p is 
0 and s is l, the sum ofm, t and n is l-5; 

[0098] v is 0 or 1; 

[0099] j and k are independently l-5, provided that the 
sum ofj, k and v is l-5; 

40*, iSi, iS(O)i or 
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[0100] R2 is l-3 substituents on the ring carbon atoms 
selected from the group consisting of hydrogen, (C1 
Clo)alkyl, (C2-C1O)alkenyl, (C2-C1O)alkynyl, (C3 
C6)cycloalkyl, (C3-C6)cycloalkenyl, Rl7-substituted aryl, 
Rl7-substituted benZyl, Rl7-substituted benZyloxy, Rl7-sub 
stituted aryloxy, halogeno, iNRMRIS, NRl“R15(Cl-C6 
alkylene)-, NRl‘lRl5C(O)(Cl-C6 alkylene)-, iNHC(O)Rl6, 
OH, Cl-C6 alkoxy, iOC(O)Rl6, 4CORI4, hydroXy(C1 
C6)alkyl, (C1-C6)alkoXy(Cl-C6)alkyl, N02, iS(O)O_2Rl6, 
iSOZNRMRIS and i(Cl -C6 alkylene)COORl4; When R2 is 
a substituent on a heterocycloalkyl ring, R2 is as de?ned, or 
is =0 or 

O 

O 

and, Where R2 is a substituent on a substitutable ring nitro 
gen, it is hydrogen, (Cl-C6)alkyl, aryl, (Cl-C6)alkoxy, ary 

loizy, )(Cl-C6)alll<8ylcl%rbonyl, arylcarbonyl, hydroxy, 
iCHzmCONR R , 

O 

R18 
\N 

/J or /]\ ; (CH2)04 O 

[0101] Wherein J is iOi, iNHi, iNRlsi or 

[0102] R3 and R4 are independently selected from the 
group consisting of l-3 substituents independently selected 
from the group consisting of (Cl-C6)alkyl, iORM, 

1oCONRl4Rl5, i(Cl-C6 alkylene)-COORl4, %H=CHi 
COORM, iCF3, iCN, iNOZ and halogen; 

[0103] [is is hydrogen, (Cl-C6)alkyl, aryl (Cl-C6)alkyl, 
4C(O)R or 4COORI4; 

[0104] R9 and R17 are independently l-3 groups indepen 
dently selected from the group consisting of hydrogen, 
(Cl-C6)alkyl, (Cl-C6)alkoxy, 4COOH, N02, iNRMRIS, 
OH and halogeno; 

[0105] R14 and R15 are independently selected from the 
group consisting of hydrogen, (Cl-C6)alkyl, aryl and aryl 
substituted (C l -C6)alkyl; 

[0106] R16 is (Cl-C6)alkyl, aryl or Rl7-substituted aryl; 

[0107] R18 is hydrogen or (Cl-C6)alkyl; and 

[0108] R19 is hydrogen, hydroxy or (Cl-C6)alkoxy. 

[0109] As used in Formula (IV) above, “A” is preferably 
an RZ-substituted, 6-membered heterocycloalkyl ring con 
taining l or 2 nitrogen atoms. Preferred heterocycloalkyl 
rings are piperidinyl, piperaZinyl and morpholinyl groups. 
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The ring “A” is preferably joined to the phenyl ring through 
a ring nitrogen. Preferred R2 substituents are hydrogen and 
loWer alkyl. R19 is preferably hydrogen. 

[0110] Ar2 is preferably phenyl or R4-phenyl, especially 
(4-R4)-substituted phenyl. Preferred de?nitions of R4 are 
loWer alkoxy, especially methoxy, and halogeno, especially 
?uoro. 

[0111] Arl is preferably phenyl or R3-substituted phenyl, 
especially (4-R3)-substituted phenyl. 
[0112] There are several preferred de?nitions for the 
iRl-Q- combination of variables: 

[0113] Q is a bond and R1 is loWer alkylene, preferably 
propylene; 

[0114] Q is a spiro group as de?ned above, Wherein 
preferably R6 and R7 are each ethylene and R5 is 

—CH— or —C(OH)—; 

[0115] Q is a bond and R1 is 

R10 
| 

—M—Yd—C—Zh— 

lllll 
Wherein the variables are chosen such that R1 is 

iO%H2iCH(OH)i; 
0116 is a bond and R1 is [ ] Q 

Wherein the variables are chosen such that R1 is 

iCH(OH)i(CH2)2i; and 

0117 is a bond and R1 is [ ] Q 

Wherein the variables are chosen such that R1 is 

iCH(OH)iCH2iS(O)O_2i. 
[0118] Methods for making compounds of Formula IV are 
Well knoWn to those skilled in the art. Non-limiting 
examples of suitable methods are disclosed in Us. Pat. No. 
5,656,624, Which is incorporated herein by reference. 
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[0119] In another embodiment, sterol or 50t-stanol absorp 
tion inhibitors useful in the compositions, therapeutic com 
binations and methods of the present invention are repre 
sented by Formula (V): 

R (v) 

| 
Arl <0) 8(0), AIZ 
\Xm/ | “Yn/ 

R1 

N\ 
0 Ar3 

or a pharmaceutically acceptable salt thereof or a solvate 
thereof, Wherein, in Formula (V) above: 

[0120] 

[0121] 

[0122] 
[0123] X and Y are independently selected from the group 
consisting of iCH2i, 4CH(loWer alkyl)- and 
4C(diloWer alkyl)-; 

[0124] R is iOR6, iO(CO)R6, iO(CO)OR9 or 
4O(CO)NR6R7; R1 is hydrogen, loWer alkyl or aryl; or R 
and R1 together are =0; 

[0125] q is 0 or 1; 

[0126] r is 0, l or 2; 

[0127] m and n are independently 0, l, 2, 3, 4 or 5; 
provided that the sum of m, n and q is l, 2, 3, 4 or 5; 

Ar1 is aryl, RIO-substituted aryl or heteroaryl; 

Ar2 is aryl or R4-substituted aryl; 

Ar3 is aryl or RS-substituted aryl; 

[0128] R4 is 1-5 substituents independently selected from 
the group consisting of loWer alkyl, ‘0R6, 4O(CO)R6, 

A)(CH2)1_lOi6COOR6, A)(CH2)l_lOCONR6R7, -(loWer 
alkylene)COOR and iCH=CH4COOR6; 

[0129] R5 is l-5 substituents independently selected from 
the group consisting of ‘0R6, iO(CO)R6, 4O(CO)OR9, 

AD(CH2)I_IOCONR6R7, %F3, %N, iNOZ, halogen, 
-(loWer alkylene)COOR6 and iCH=CHiCOOR6; 

[0130] R6, R7 and R8 are independently selected from the 
group consisting of hydrogen, lower alkyl, aryl and aryl 
substituted loWer alkyl; 

[0131] R9 is loWer alkyl, aryl or aryl-substituted loWer 
alkyl; and 

[0132] R10 is l-5 substituents independently selected from 
the group consisting of loWer alkyl, ‘0R6, 4O(CO)R6, 
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iCONR6R7, iCOR6, iSO2NR6R7, iS(O)O_2R9, 
iO(CH2)1_lOiCOOR6, A)(CH2)HOCONR6R7, iCF3, 
iCN, iNOZ and halogen. 

[0133] Within the scope of Formula V, there are included 
tWo preferred structures. In Formula VA, q is Zero and the 
remaining variables are as de?ned above, and in Formula 
VB, q is l and the remaining variables are as de?ned above: 

VA 

X s(o) AIZ / m / I 
Arl \Y,, 

N\ 
0 Ar3 

VB 

‘i 
Arl c s(o) A12 \ \ / I Xm/l Yn 

R1 

N\ 0 A13 

[0134] R4, R5 and R10 are each preferably 1-3 indepen 
dently selected substituents as set forth above. Preferred are 
compounds of Formula (V) Wherein Arl is phenyl, R10 
substituted phenyl or thienyl, especially (4-RlO)-substituted 
phenyl or thienyl. Ar2 is preferably R4-substituted phenyl, 
especially (4-R4)-substituted phenyl. Ar3 is preferably phe 
nyl or RS-substituted phenyl, especially (4-R5)-substituted 
phenyl. When Arl is RIO-substituted phenyl, R10 is prefer 
ably halogeno, especially ?uoro. When Ar2 is R4-substituted 
phenyl, R4 is preferably ‘0R6, especially Wherein R6 is 
hydrogen or loWer alkyl. When Ar3 is RS-substituted phenyl, 
R5 is preferably halogeno, especially ?uoro. Especially 
preferred are compounds of Formula (V) Wherein Arl is 
phenyl, 4-?uorophenyl or thienyl, Ar2 is 4-(alkoxy or 
hydroxy)phenyl, and Ar3 is phenyl or 4-?uorophenyl. 

[0135] X and Y are each preferably 4CH2i. The sum of 
m, n and q is preferably 2, 3 or 4, more preferably 2. When 
q is l, n is preferably 1 to 5. 

[0136] Preferences for X, Y, Arl, Ar2 and Ar3 are the same 
in each of Formulae (VA) and (VB). 

[0137] In compounds of Formula (VA), the sum of m and 
n is preferably 2, 3 or 4, more preferably 2. Also preferred 
are compounds Wherein the sum of m and n is 2, and r is 0 
or 1. 

[0138] In compounds of Formula (VB), the sum of m and 
n is preferably 1, 2 or 3, more preferably 1. Especially 
preferred are compounds Wherein m is Zero and n is l. R1 is 
preferably hydrogen and R is preferably ‘0R6 Wherein R6 
is hydrogen, or a group readily metaboliZable to a hydroxyl 

(such as iO(CO)R6, 4O(CO)OR9 and 4O(CO)NR6R7, 
de?ned above), or R and R1 together form a =0 group. 

[0139] Methods for making compounds of Formula V are 
Well knoWn to those skilled in the art. Non-limiting 
examples of suitable methods are disclosed in Us. Pat. No. 
5,624,920, Which is incorporated herein by reference. 

[0140] In another embodiment, sterol or 50t-stanol absorp 
tion inhibitors useful in the compositions, therapeutic com 
binations and methods of the present invention are repre 
sented by Formula (VI): 
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(V1) 

or a pharmaceutically acceptable salt thereof or a solvate 

thereof, Wherein: 

[0141] R1 is 

[0142] R2 and R3 are independently selected from the 
group consisting of: %H2i, *CHGOWEI‘ alkyl)-, %(di 
loWer alkyl)-, 4CH=CHi and iC(loWer alkyl)=CHi; 
or R1 together With an adjacent R2, or R1 together With an 
adjacent R3, form a iCH=CHi or a 4CH=C(loWer 
alkyl)- group; 

[0143] u and v are independently 0, l, 2 or 3, provided 
both are not Zero; provided that When R2 is 4CH=CHi or 
4C(loWer alkyl)=CHi, v is 1; provided that When R3 is 
4CH=CHi or 4C(loWer alkyl)=CHi, u is 1; provided 
that When v is 2 or 3, the R2’s can be the same or different; 
and provided that When u is 2 or 3, the R3’s can be the same 
or different; 

[0144] R4 is selected from Bi(CH2)mC(O)i, Wherein m 
is 0, 1,2, 3, 4 or 5; Bi(CH2)qi, Wherein q is 0, 1,2, 3, 4, 
5 or 6; Bi(CH2)e-Z-(CH2)ri, Wherein Z is 40*, 
4C(O)i, phenylene, iN(R8)i or iS(O)O_2i, e is 0, l, 
2, 3, 4 or 5 and r is 0, l, 2, 3, 4 or 5, provided that the sum 
ofe and r is 0, l, 2, 3, 4, 5 or 6; Bi(C2-C6 alkenylene)-; 
Bi(C4-C6 alkadienylene)-; Bi(CH2)t-Z-(C2-C6 alk 
enylene)-, Wherein Z is as de?ned above, and Wherein t is 0, 
l, 2 or 3, provided that the sum oft and the number of carbon 
atoms in the alkenylene chain is 2, 3, 4, 5 or 6; Bi(CH2)fi 
Vi(CH2)gi, Wherein V is C3-C6 cycloalkylene, f is l, 2, 
3, 4 or 5 and g is 0, l, 2, 3, 4 or 5, provided that the sum of 
f and g is l, 2, 3, 4, 5 or 6; Bi(CH2)tiVi(C2-C6 
alkenylene)- or Bi(C2-C6 alkenylene)-Vi(CH2)ti, 
Wherein V and t are as de?ned above, provided that the sum 
of t and the number of carbon atoms in the alkenylene chain 
is 2, 3, 4, 5 or 6; 

[0145] Bi(CH2)a-Z-(CH2)biVi(CH2)di, Wherein Z 
and V are as de?ned above and a, b and d are independently 
0, l, 2, 3, 4, 5 or 6, provided that the sum of a, b and d is 
0, l, 2, 3, 4, 5 or 6; or T-(CH2)Si, Wherein T is cycloalkyl 
of 3-6 carbon atoms and s is 0, l, 2, 3, 4, 5 or 6; or 
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[0146] R1 and R4 together form the group 

[0147] B is selected from indanyl, indenyl, naphthyl, 
tetrahydronaphthyl, heteroaryl or W-substituted heteroaryl, 
Wherein heteroaryl is selected from the group consisting of 
pyrrolyl, pyridinyl, pyrimidinyl, pyraZinyl, triaZinyl, imida 
Zolyl, thiaZolyl, pyraZolyl, thienyl, oXaZolyl and furanyl, and 
for nitrogen-containing heteroaryls, the N-oxides thereof, or 

[0148] W is l to 3 substituents independently selected 
from the group consisting of loWer alkyl, hydroxy loWer 
alkyl, loWer alkoxy, alkoxyalkyl, alkoxyalkoxy, alkoxycar 
bonylalkoxy, (loWer alkoXyimino)-loWer alkyl, loWer 
alkanedioyl, loWer alkyl loWer alkanedioyl, allyloxy, iCF3, 
iOCF3, benZyl, R7-benZyl, benZyloxy, R7-benZyloXy, phe 
noxy, R7-phenoxy, dioxolanyl, NOZ, iN(R8)(R9), 
N(R8)(R9)-loWer alkylene-, N(R8)(R9)-loWer alkylenyloXy-, 
OH, halogeno, iCN, iN3, iNHC(O)ORlO, iNH 
C(Omw, RnOzsNHi, (Rnozswi, *S<O)2NH2, 
iS(O)O_2R8, tert-butyldimethyl-silyloxymethyl, 
*C(O)R12, %00R19, %ON(R8)(R9), 
iCH=CHC(O)Rl2, -loWer alkylene-C(O)Rl2, 
RlOC(O)(loWer alkylenyloXy)-, N(R8)(R9)C(O)(loWer alky 
lenyloxy)- and 

for substitution on ring carbon atoms, and the substituents on 
the substituted heteroaryl ring nitrogen atoms, When present, 
are selected from the group consisting of loWer alkyl, loWer 
alkoxy, iC(O)ORlO, 4C(O)R1O, OH, N(R8)(R9)-loWer 
alkylene-, N(R8)(R9)-loWer alkylenyloXy-, iS(O)2NH2 and 
2-(trimethylsilyl) -ethoxymethyl; 

[0149] R7 is 1-3 groups independently selected from the 
group consisting of loWer alkyl, loWer alkoxy, iCOOH, 
NO2, iN(R8)(R9), OH, and halogeno; 

[0150] R8 and R9 are independently selected from H or 
loWer alkyl; 

[0151] R10 is selected from loWer alkyl, phenyl, R7-phe 
nyl, benZyl or R7-benZyl; 

[0152] R11 is selected from OH, loWer alkyl, phenyl, 
benZyl, R7-phenyl or R7-benZyl; 

[0153] R12 is selected from H, OH, alkoxy, phenoxy, 
benZyloxy, 
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—N R13, 

iN(R8)(R9), loWer alkyl, phenyl or R7-phenyl; 

[0154] R13 is selected from iOi, iCH2i, iNHi, 
iN(loWer alkyl)- or iNC(O)Rl9; 

[0155] R15, R16 and R17 are independently selected from 
the group consisting of H and the groups de?ned for W; or 
R15 is hydrogen and R16 and R17, together With adjacent 
carbon atoms to Which they are attached, form a dioxolanyl 
1mg; 

[0156] R19 is H, loWer alkyl, phenyl or phenyl loWer alkyl; 
and 

[0157] R20 and R21 are independently selected from the 
group consisting of phenyl, W-substituted phenyl, naphthyl, 
W-substituted naphthyl, indanyl, indenyl, tetrahydronaph 
thyl, benZodioXolyl, heteroaryl, W-substituted heteroaryl, 
benZofused heteroaryl, W-substituted benZofused heteroaryl 
and cyclopropyl, Wherein heteroaryl is as de?ned above. 

[0158] One group of preferred compounds of Formula V1 
is that in Which R21 is selected from phenyl, W-substituted 
phenyl, indanyl, benZofuranyl, benZodioXolyl, tetrahy 
dronaphthyl, pyridyl, pyraZinyl, pyrimidinyl, quinolyl or 
cyclopropyl, 

[0159] Wherein W is loWer alkyl, loWer alkoxy, OH, 
halogeno, iN(R8)(R9), iNHC(O)OR1O, iNHC(O)RlO, 
NO2, iCN, iN3, iSH, iS(O)O_2-(loWer alkyl), 
4COORI9, 4CON(R8)(R9), 4CORl2, phenoxy, benZy 
loxy, iOCF3, 4CH=C(O)RI2 or tert-butyldimethylsily 
loxy, Wherein R8, R9, R10, R12 and R19 are as de?ned for 
Formula IV. When W is 2 or 3 substituents, the substituents 
can be the same or different. 

[0160] Another group of preferred compounds of Formula 
V1 is that in Which R20 is phenyl or W-substituted phenyl, 
Wherein preferred meanings of W are as de?ned above for 
preferred de?nitions of R21. 

[0161] More preferred are compounds of Formula VI 
Wherein R20 is phenyl or W-substituted phenyl and R21 is 
phenyl, W-substituted phenyl, indanyl, benZofuranyl, ben 
ZodioXolyl, tetrahydronaphthyl, pyridyl, pyraZinyl, pyrim 
idinyl, quinolyl or cyclopropyl; W is loWer alkyl, loWer 
alkoxy, OH, halogeno, iN(R8)(R9), iNHC(O)ORlO, 
iNHC(O)RlO, NO2, %N, iN3, iSH, iS(O)O_2-(loWer 
alkyl), iCOORlg, 4CON(R8)(R9), 4CORl2, phenoxy, 
benZyloxy, iCH=CHC(O)Rl2, 4OCF3 or ter‘t-butyl-dim 
ethyl-silyloxy, Wherein When W is 2 or 3 substituents, the 
substituents can be the same or different, and Wherein R8, 
R9, R10, R12 and R19 are as de?ned in Formula VI. 

[0162] Also preferred are compounds of Formula VI 
wherein R1 is 
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[0163] Another group of preferred compounds of Formula 
V1 is in Which R2 and R3 are each iCHZi and the sum of 
u and V is 2, 3 or 4, With u=V=2 being more preferred. 

[0164] R4 is preferably Bi(CH2)qi or Bi(CH2)e-Z 
(CH2)ri, Wherein B, Z, q, e and r are as de?ned above. B 
is preferably 

R17, 

Wherein R16 and R17 are each hydrogen and Wherein R15 is 
preferably H, OH, loWer alkoxy, especially methoxy, or 
halogeno, especially chloro. 

[0165] Preferably Z is iOi, e is 0, and r is 0. 

[0166] Preferably q is 0-2. 

[0167] R20 is preferably phenyl or W-substituted phenyl. 

[0168] Preferred W substituents for R20 are loWer alkoxy, 
especially methoxy and ethoxy, OH, and 4C(O)R12, 
Wherein R12 is preferably loWer alkoxy. 

[0169] Preferably R21 is selected from phenyl, loWer 
alkoXy-substituted phenyl and F-phenyl. 

[0170] Especially preferred are compounds of Formula VI 
wherein R1 is 

R2 and R3 are each 4CH2i, u=V=2, R4 is Bi(CH2)qi, 
Wherein B is phenyl or phenyl substituted by loWer alkoxy 
or chloro, q is 0-2, R20 is phenyl, OH-phenyl, loWer alkoxy 
substituted phenyl or loWer alkoXycarbonyl-sub stituted phe 
nyl, and R21 is phenyl, loWer alkoXy-substituted phenyl or 
F-phenyl. 

[0171] Methods for making compounds of Formula VI are 
Well knoWn to those skilled in the art. Non-limiting 
examples of suitable methods are disclosed in Us. Pat. No. 
5,698,548, Which is incorporated herein by reference. 

[0172] In another embodiment, sterol or Sot-stanol absorp 
tion inhibitors useful in the compositions, therapeutic com 
binations and methods of the present invention are repre 

sented by Formulas (V HA) and (V 11B): 

10 
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(VHA) 
B 

R A 

B'—D 
and 

N 
\ 

0 R4 

(VHB) 

i 
R A 

E 

N 
\ 

0 R4 

or a pharmaceutically acceptable salt or solvate thereof, 
Wherein: 

[0173] A is iCH=CHi, iCECi or i(CH2)pi 
Wherein p is 0, l or 2; 

[0174] D is i(CH2)mC(O)i or i(CH2)qi Wherein m is 
l,2,3or4andqis2,3 or4; 

[0175] is E is C1O to C20 alkyl or 4C(O)i(C9 to C19) 
alkyl, Wherein the alkyl is straight or branched, saturated or 
containing one or more double bonds; 

[0176] R is hydrogen, Cl-Cl5 alkyl, straight or branched, 
saturated or containing one or more double bonds, or 

Bi(CH2)ri, Wherein r is 0, l, 2, or 3; 

[0177] R1, R2, R3, R1,, R2,, and R3’ are independently 
selected from the group consisting of hydrogen, loWer alkyl, 
loWer alkoxy, carboxy, NO2, NH2, OH, halogeno, loWer 
alkylamino, diloWer alkylamino, iNHC(O)OR5, 
R6O2SNHi and iS(O)2NH2; 

[0178] R4 is 

\/ (0115)“ 

R4 is ‘(3 

wherein n is 0, l, 2 or 3; 

[0179] R5 is loWer alkyl; and 

[0180] R6 is OH, loWer alkyl, phenyl, benZyl or substituted 
phenyl Wherein the substituents are 1-3 groups indepen 
dently selected from the group consisting of loWer alkyl, 
loWer alkoxy, carboxy, NO2, NH2, OH, halogeno, loWer 
alkylamino and diloWer alkylamino; or a pharmaceutically 
acceptable salt thereof or a prodrug thereof. 
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[0181] Preferred are compounds of Formula (VHA) 
Wherein R is hydrogen, saturated or mono-unsaturated 
Cl-C1O alkyl or phenyl. Another group of preferred com 
pounds of Formula (V HA) is that in Which D is propyl (i.e., 
i(CH2)qi and q is 3). A third group of preferred com 
pounds of Formula (V HA) is that Wherein R4 is p-methox 
yphenyl or 2,4,6-trimethoxyphenyl. Still another group of 
preferred compounds of Formula (VHA) is that WhereinA is 
ethylene or a bond (i.e., i(CH2)pi Wherein p is Zero). R1,, 
R2,, and R3’ are preferably each hydrogen, and preferably R 1 
is hydrogen, hydroxy, nitro, loWer alkoxy, amino or t-bu 
toXycarbonyl-amino and R2 and R3 are each hydrogen. 

[0182] More preferred are compounds of Formula (VHA) 
Wherein R1,, R2,, and R3’ are each hydrogen; R1 is hydrogen, 
hydroxy, nitro, loWer alkoxy, amino or t-butoxycarbonyl 
amino and R2 and R3 are each hydrogen; R is hydrogen, 
ethyl or phenyl; D is propyl; R4 is p-methoxyphenyl or 
2,4,6-trimethoxyphenyl; and A is ethylene or a bond. 

[0183] Preferred compounds of Formula (VHA), Wherein 
B' is phenyl, are shoWn in the folloWing table: 

D R A B R4 

i(CH2)3i H i p-MeO- p-MeO-phenyl 
phenyl 

4CH2C(O)i phenyl i phenyl p-MeO-phenyl 
i(CH2)3i H i phenyl p-MeO-phenyl 
*(CH2)3* H p-OH- p-MeO-phenyl 

phenyl 
i(CH2)3i H ethylene p-MeO- p-MeO-phenyl 

phenyl 
i(CH2)3i H i 3-MeO- p-MeO-phenyl 

phenyl 
i(CH2)3i ethyl i phenyl p-MeO-phenyl 
i(CH2)3i phenyl i phenyl p-MeO-phenyl 
i(CH2)3i ethyl i phenyl 2,4,6-tri-MeO 

phenyl 
i(CH2)3i methyl i phenyl p-MeO-phenyl 

[0184] The ?rst-listed compound in the above table having 
the (3R,4S) absolute stereochemistry is more preferred. 

[0185] Preferred compounds of Formula (VHB) are those 
Wherein R is hydrogen, methyl, ethyl, phenyl or phenylpro 
pyl. Another group of preferred compounds of Formula 
(VHB) is that Wherein R4 is p-methoxyphenyl or 2,4,6 
trimethoxyphenyl. Still another group of preferred com 
pounds of Formula (V IB) is that Wherein A is ethylene or a 
bond. Yet another group of preferred compounds of Formula 
(VHB) is that Wherein E is decyl, oleoyl or 7-Z-hexadecenyl. 
Preferably R1, R2 and R3 are each hydrogen. 

[0186] More preferred compounds of Formula (V HB) are 
those Wherein R is hydrogen, methyl, ethyl, phenyl or 
phenylpropyl; R4 is p-methoxyphenyl or 2,4,6-trimethox 
yphenyl; A is ethylene or a bond; E is decyl, oleoyl or 
7-Z-hexadecenyl; and R1, R2 and R3 are each hydrogen. 

[0187] A preferred compound of Formula (V HB) is that 
Wherein E is decyl, R is hydrogen, B-A is phenyl and R4 is 
p-methoxyphenyl. 

[0188] In another embodiment, sterol or 50t-stanol absorp 
tion inhibitors useful in the compositions and methods of the 
present invention are represented by Formula (V Ill): 
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(VIII) 
R26 

/ 

or a pharmaceutically acceptable salt thereof or a solvate 

thereof, Wherein, in Formula (VH1) above, 

[0189] 
[0190] G and G1 are independently selected from the 
group consisting of H, 

R26 is H or OGl; 

0,115 

provided that When R26 is H or OH, G is not H; 

[0191] R, Ra and Rb are independently selected from the 
group consisting of H, ‘OH, halogeno, iNHZ, aZido, 
(Cl-C6)alkoxy(Cl-C6)-alkoxy or iWiR3O; 

[0192] W is independently selected from the group con 
sisting of iNH4C(O)i, 4O4C(O)i, 4OiC(O)i 
N(R3l)i, iNH%(O)iN(R31)i and io%(s)i 
N<R$l>< 
[0193] R2 and R6 are independently selected from the 
group consisting of H, (Cl-C6)alkyl, aryl and aryl(C1 
C6)alkyl; 

[0194] R3, R4, R5, R7, R3a and R4a are independently 
selected from the group consisting of H, (Cl-C6)alkyl, 
aryl(Cl-C6)alkyl, iC(O)(Cl-C6)alkyl and 4C(O)aryl; 

[0195] R30 is selected from the group consisting of R32 
substituted T, R32-substituted-T-(C1-C6)alkyl, R32-substi 
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tuted-(C2-C4)alkenyl, R32-substituted-(Cl-C6)alkyl, R32 
substituted-(C3-C7)cycloalkyl and R32-substituted-(C3 
C7)cycloalkyl(Cl-C6)alkyl; 
[0196] R31 is selected from the group consisting of H and 
(Ci-C4)a1ky1; 
[0197] T is selected from the group consisting of phenyl, 
furyl, thienyl, pyrrolyl, oXaZolyl, isoxaZolyl, thiaZolyl, 
iosthiaZolyl, benZothiaZolyl, thiadiaZolyl, pyraZolyl, imida 
Zolyl and pyridyl; 

[0198] R32 is independently selected from l-3 substituents 
independently selected from the group consisting of halo 
geno, (Cl-C4)alkyl, iOH, phenoxy, ‘C133, iNOZ, (C1 
C4)alkoxy, methylenedioxy, oxo, (Cl-C4)alkylsulfanyl, (Cl 
C 4)alkyl sul?nyl, (C l -C4)alkylsulfonyl, iN(CH3 )2, 
*C(O)*NH(Ci-C4)a1ky1, %(O)*N((Ci-C4)a1ky1)2, 
iC(O)i(C1 -C4)alkyl, 4C(O)i(Cl -C4)alkoxy and pyrro 
lidinylcarbonyl; or R32 is a covalent bond and R31, the 
nitrogen to Which it is attached and R32 form a pyrrolidinyl, 
piperidinyl, N-methyl-piperaZinyl, indolinyl or morpholinyl 
group, or a (Cl-C4)alkoxycarbonyl-substituted pyrrolidinyl, 
piperidinyl, N-methylpiperaZinyl, indolinyl or morpholinyl 
group; 

[0199] Arl is aryl or RIO-substituted aryl; 

[0200] Ar2 is aryl or Rll-substituted aryl; 

[0201] Q is a bond or, With the 3-position ring carbon of 
the aZetidinone, forms the spiro group 

and 

[0202] R1 is selected from the group consisting of 

[0203] i(CH2)qi, Wherein q is 2-6, provided that 
When Q forms a spiro ring, q can also be Zero or 1; 

[0204] i(CH2)e-E-(CH2)ri, Wherein E is 40*, 
4C(O)i, phenylene, iNRZZi or iS(O)O_2i, e is 
0-5 and r is 0-5, provided that the sum ofe and r is 1-6; 

[0205] i(C2-C6)alkenylene-; and 

[0206] i(CH2)f*Vi(CH2)gi, Wherein V is C3-C6 
cycloalkylene, f is l-5 and g is 0-5, provided that the 
sum offand g is l-6; 

[0207] R12 is 
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[0208] R13 and R14 are independently selected from the 
group consisting of 

[0209] iCHZi, %H(Cl-C6 alkyl)-, iC(di-(Cl-C6) 
alkyl), 4CH=CHi and 4C(Cl-C6 alkyl)=CHi; or R12 
together With an adjacent R13, or R12 together With an 
adjacent R14, form a iCH=CHi or a iCH=C(Cl-C6 
alkyl)-group; 

[0210] a and b are independently 0, l, 2 or 3, provided 
both are not Zero; 

[0211] provided that when R13 is 4CH=CHi or 
4C(Cl-C6 alkyl)=CHi, a is l; 

[0212] provided that when R14 is iCH=CHi or 
4C(Cl-C6 alkyl)=CHi, b is l; 
[0213] provided that When a is 2 or 3, the Rl3’s can be the 
same or different; and 

[0214] provided that When b is 2 or 3, the Rl4’s can be the 
same or different; 

[0215] and When Q is a bond, Rl also can be: 

R15 
| 

—M_Yd_(|:—Zh—, 
R16 

R17 R15 
| | 

— m—(C)s_Yn_(C)t—Zp— or 

£18 llll? 

[0216] M is ioi, isi, is(o)i OI‘ is(o),i; 

[0217] X, Y and Z are independently selected from the 
group consisting of iCHzi, 4CH(Cl-C6)alkyl- and 
%(di-(Cl-C6)alkyl); 

[0218] R10 and R11 are independently selected from the 
group consisting of l-3 substituents independently selected 
from the group consisting of (Cl-C6)alkyl, iORlg, 
AD(CO)RI9, A)(CO)OR21, A)(CH2)1_5ORl9, 
A)(CO)NRl9R2°, iNRIQRZO, iNRl9(CO)R2°, 
iNRl9(CO)OR21, iNR19(CO)NR2°R25, iNRl9SO2R21, 
%OOR19, %ONRI9RZO, %ORI9, iSOZNRWRZO, 
S(O)0-2R2l> 4O(CH2)1-10*COORl9s 4O(CH2)1 
10CONRl9R2O, i(cl-c6 a11<y1eiie)-cooR19, %H=CH 
COORlg, iCF3, iCN, -NO2 and halogen; 

[0219] R15 and R17 are independently selected from the 
group consisting of 40R”, iO(CO)Rl9, 4O(CO)OR2I 
and iO(CO)NR19R2O; 
[0220] R16 and R18 are independently selected from the 
group consisting of H, (Cl-C6)alkyl and aryl; or R15 and R16 
together are =0, or R17 and R18 together are =0; 

[0221] dis 1,2 or 3; 

[0222] h is 0, 1,2,3 or 4; 
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[0223] 
0-4; 

s is 0 or 1; t is 0 or 1; m, n and p are independently 

[0224] provided that at least one of s and t is 1, and the 
sum of m, n, p, s and t is 1-6; 

[0225] provided that When p is 0 and t is 1, the sum of m, 
s and n is 1-5; and provided that When p is 0 and s is 1, the 
sum of m, t and n is 1-5; 

[0226] v is 0 or 1; 

[0227] j and k are independently 1-5, provided that the 
sum ofj, k and v is 1-5; 

[0228] and When Q is a bond and R1 is 

R16 

Arl can also be pyridyl, isoxaZolyl, furanyl, pyrrolyl, thie 
nyl, imidaZolyl, pyraZolyl, thiaZolyl, pyraZinyl, pyrimidinyl 
or pyridaZinyl; 

[0229] R19 and R20 are independently selected from the 
group consisting of H, (Cl-C6)alkyl, aryl and aryl-substi 
tuted (Cl-C6)alkyl; 

[0230] R21 is (Cl-C6)alkyl, aryl or R24-substituted aryl; 

[0231] [$22 is H, (Cl-C6)alkyl, aryl (Cl-C6)alkyl, 
iC(O)R or 4COORI9; 

[0232] R23 and R24 are independently 1-3 groups indepen 
dently selected from the group consisting of H, (C1 
C6)alkyl, (Cl-C6)alkoxy, 4COOH, N02, iNRlgRzo, 
iOH and halogeno; and 

[0233] R25 is H, iOH or (Cl-C6)alkoxy. 

[0234] Ar2 is preferably phenyl or Rll-phenyl, especially 
(4-Rll)-substituted phenyl. Preferred de?nitions of R11 are 
loWer alkoxy, especially methoxy, and halogeno, especially 
?uoro. 

[0235] Arl is preferably phenyl or RIO-substituted phenyl, 
especially (4-RlO)-substituted phenyl. Preferably R10 is 
halogeno, and more preferably ?uoro. 

[0236] There are several preferred de?nitions for the 
iRl-Q- combination of variables: 

[0237] Q is a bond and R1 is loWer alkylene, preferably 
propylene; 

[0238] Q is a spiro group as de?ned above, Wherein 
preferably R13 and R14 are each ethylene and R12 is 

and R1 is i(CH2)q Wherein q is 0-6; 
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[0239] Q is a bond and R1 is 

R16 

Wherein the variables are chosen such that R1 is 

A)iCH2iCH(OH)i; 
[0240] Q is a bond and R1 

R18 R16 

Wherein the is variables are chosen such that R1 is 

4CH(OH)i(CH2)2i; and 

[0241] Q is a bond and R1 is 

R16 

Wherein the variables are chosen such that R1 is 

%H(OH)iCH2iS(O)O_2i. 
[0242] Apreferred compound of Formula (VIII) therefore, 
is one Wherein G and G1 are as de?ned above and in Which 
the remaining variables have the folloWing de?nitions: 

[01243] Arl is phenyl or RIO-substituted phenyl, Wherein 
R is halogeno; 

[0244] Ar2 is phenyl or Rll-phenyl, wherein R11 is 1 to 3 
substituents independently selected from the group consist 
ing of Cl-C6 alkoxy and halogeno; 

[0245] Q is a bond and R1 is loWer alkylene; Q, With the 
3-position ring carbon of the aZetidinone, forms the group 

Wherein preferably R13 and R14 are each ethylene and a and 
b are each 1, and wherein R12 is 
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Q is a bond and R1 is 4OiCH2iCH(OH)i; Q is a bond 
and R1 is iCH(OH)i(CH2)2i; or Q is a bond and R1 is 
iCH(OH)iCH2iS(O)O_2i. 
[0246] Preferred Variables for G and G1 groups of the 
formulae 

and 

are as follows: 

[0247] R2, R3, R4, R5, R6 and R7 are independently 
selected from the group consisting of H, (Cl-C6)alkyl, 
benZyl and acetyl. 

[0248] Preferred Variables for group G or G1 of the for 
mula: 

o CHZRb 

are as folloWs: 

[0249] R3, R”, R4 and R4a are selected from the group 
consisting of H, (Cl-C6)alkyl, benZyl and acetyl; 

[0250] R, Ra and Rb are independently selected from the 
group consisting of H, ‘OH, halogeno, iNHZ, aZido, 
(C1-C6)alkoxy(Cl-C6)alkoxy and iWiRm, 

[0251] Wherein W is 4O4C(O)i or iO4C(O)i 
NR3li, R31 is H and R30 is (Cl-C6)alkyl, 4C(O)i(Cl 
C4)alkoXy-(C1-C6)alkyl, T, T-(Cl-C6)alkyl, or T or T-(Cl 
C6)alkyl Wherein T is substituted by one or tWo halogeno or 
(Cl-C6)alkyl groups. 

[0252] Preferred R3O substituents are selected from the 
group consisting of: 2-?uorophenyl, 2,4-di?uoro-phenyl, 2, 
6-dichlorophenyl, 2-methylphenyl, 2-thienylmethyl, 
2-methoXy-carbonylethyl, thiaZol-2-yl-methyl, 2-furyl, 
2-methoxycarbonylbutyl and phenyl. 

[0253] Preferred combinations of R, Ra and Rb are as 
folloWs: 

[0254] l) R, Ra and Rb are independently ‘OH or 
iO4C(O)iNHiR3O, especially Wherein Ra is ‘OH and 
R and Rb are 4O4C(O)iNHiR3O and R30 is selected 
from the preferred substituents identi?ed above, or Wherein 
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R and Ra are each $14 and Rb is iO%(O)iNHiR3° 
wherein R30 is 2-?uorophenyl, 2,4-di?uoro-phenyl, 2,6 
dichlorophenyl; 

[0255] 2) Ra is ‘OH, halogeno, aZido or (Cl-C6) 
alkoxy(Cl-C6)alkoxy, Rb is H, halogeno, aZido or (C1 
C6)alkoxy(Cl -C6)-alkoxy, and R is 4OiC(O)iNHiR3O, 
especially compounds Wherein Ra is ‘OH, Rb is H and R30 
is 2-?uorophenyl; 

[0256] 3) R, SRa and Rb are independently iOH or 
4OiC(O)iR and R30 is (C l-C6)alkyl, T, or T substituted 
by one or tWo halogeno or (Cl-C6)alkyl groups, especially 
compounds wherein R is iOH and Ra and Rb are 
4OiC(O)iR wherein R30 is 2-furyl; and 

[0257] 4) R, Ra and Rb are independently ‘OH or halo 
geno. Three additional classes of preferred compounds are 
those Wherein the Cl’ anomeric oxy is beta, Wherein the C2’ 
anomeric oxy is beta, and Wherein the R group is alpha. G 
and G1 are preferably selected from: 

OH OH OH OH 
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-continued 

OAc 

OH 

wherein Ac is acetyl and Ph is phenyl. 

[0258] Preferably, R26 is H or OH, more preferably H. The 
iO-G substituent is preferably in the 4-position of the 
phenyl ring to Which it is attached. 

[0259] In another embodiment, sterol or Sot-stanol absorp 
tion inhibitors useful in the compositions and methods of the 
present invention are represented by Formula (IX) beloW: 

(1X) 

or a pharmaceutically acceptable salt or solvate thereof, 
Wherein in Formula (IX): 

[0260] R1 is selected from the group consisting of H, G, 
G1, G2, iSO3H and iPO3H; 

[0261] G is selected from the group consisting of: H, 

OR4 OR4 

c(o)oR2 CHZOR6 
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-continued 
0R7 

0 

H20 0R5, 

R30 

R40 0 CHZRb and 

OR“, 
OR3 

(sugar derivatives) 
[0262] Wherein R, Ra and Rb are each independently 
selected from the group consisting of H, iOH, halo, 
iNHZ, aZido, (Cl-C6)alkoxy(Cl-C6)alkoxy or iWiRw; 

[0263] W is independently selected from the group con 
sisting of iNH4C(O)i, 4O4C(O)i, 4OiC(O)i 
N(R3l)i, iNH4C(O)iN(R3l)i and iO4C(S)i 
N(R3l)*; 
[0264] R2 and R6 are each independently selected from the 
group consisting of H, (Cl-C6)alkyl, acetyl, aryl and 
aryl(Cl-C6)alkyl; 

[0265] R3, R4, R5, R7, R3a and R4a are each independently 
selected from the group consisting of H, (Cl-C6)alkyl, 
acetyl, aryl(Cl-C6)alkyl, iC(O)(Cl-C6)alkyl and 
4C(O)aryl; 

[0266] R30 is independently selected from the group con 
sisting of R32-substituted T, R32-substituted-T-(C1-C6)alkyl, 
R32-substituted-(C2-C4)alkenyl, R32-sub stituted- (C 1 - 
C6)alkyl, R32-substituted-(C3-C7)cycloalkyl and R32-substi 
tuted-(C3-C7)cycloalkyl(Cl-C6)alkyl; 

[0267] R31 is independently selected from the group con 
sisting of H and (Cl-C4)alkyl; 

[0268] T is independently selected from the group con 
sisting of phenyl, furyl, thienyl, pyrrolyl, oXaZolyl, isox 
aZolyl, thiaZolyl, isothiaZolyl, benZothiaZolyl, thiadiaZolyl, 
pyraZolyl, imidaZolyl and pyridyl; 

[0269] R32 is independently selected from 1-3 substituents 
Which are each independently selected from the group 
consisting of H, halo, (C l-C4)alkyl, 40H, phenoxy, ‘C133, 
iNOZ, (C l-C4)alkoxy, methylenedioxy, oxo, (C 1 
C4)alkylsulfanyl, (C 1 -C4)alkylsul?nyl, (C 1 - 
C4)alkylsulfonyl, iN(CH3)2, 4C(O)iNH(Cl-C4)alkyl, 
%<0)*N((C1-C4)a1ky1)2, %<0)*<C1-c4)a1ky1, 
4C(O)i(Cl -C4)alkoxy and pyrrolidinylcarbonyl; or R32 is 
a covalent bond and R31, the nitrogen to Which it is attached 
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and R3 2 form a pyrrolidinyl, piperidinyl, N-methyl-piperaZi 
nyl, indolinyl or morpholinyl group, or a (C1 
C4)alkoxycarbonyl-substituted pyrrolidinyl, piperidinyl, 
N-methylpiperaZinyl, indolinyl or morpholinyl group; 

[0270] G1 is represented by the structure: 

Rssk 
Wherein R33 is independently selected from the group con 
sisting of unsubstituted alkyl, R34-substituted alkyl, 
(R35)(R36)a1ky1-, 

CH2— 
CH2— 

N H Ho’ : 
CH2— 

CH2— 

N\/NH ’ O ’ Q01 and 
OH 

QH; 
[0271] R34 is one to three substituents, each R34 being 
independently selected from the group consisting of 
HOOCi, HSi, (CH3)Si, HzNi, (NH2)(NH)C(NH)i, 
(NH2)C(O)i and HOOCCH(NH3+)CH2SSi; 

[0272] R35 is independently selected from the group con 
sisting of H and NHZi; 

[0273] R36 is independently selected from the group con 
sisting of H, unsubstituted alkyl, R34-substituted alkyl, 
unsubstituted cycloalkyl and R34-substituted cycloalkyl; 

[0274] G2 is represented by the structure: 

Wherein R37 and R38 are each independently selected from 
the group consisting of (Cl-C6)alkyl and aryl; 

[0275] R26 is one to ?ve substituents, each R26 being 
independently selected from the group consisting of: 

[0276] a) H; 

[0277] b) ion; 

Sep. 28, 2006 

[0278] 
[0279] 
[0280] 
[0281] 
[0282] 
[0283] 

c) 4OCH3; 
d) ?uorine; 
e) chlorine; 

f) 43-6; 

h) iO-GZ; 
[0284] i) iSO3H; and 

[0285] j) iPO3H; 
provided that when R1 is H, R26 is not H, ‘OH, iOCH3 

or iO-G; 

[0286] Arl is aryl, RIO-substituted aryl, heteroaryl or R10 
substituted heteroaryl; 

[0287] Ar2 is aryl, Rll-substituted aryl, heteroaryl or R11 
substituted heteroaryl; 

[0288] L is selected from the group consisting of: 

[0289] 
[0290] b) i(CH2)qi, Wherein q is 1-6; 

[0291] c) i(CH2)e-E-(CH2)ri, Wherein E is 40*, 
4C(O)i, phenylene, iNRni or iS(O)O_2i, e is 
0-5 and r is 0-5, provided that the sum ofe and r is l-6; 

[0292] d) i(C2-C6)alkenylene-; 

[0293] e) i(CH2)fiVi(CH2)gi, Wherein V is 
C3-C6cycloalkylene, f is l-5 and g is 0-5, provided that 
the sum of f and g is l-6; and 

[0294] f) 

a) a covalent bond; 

R15 

R16 

Wherein M is iOi, iSi, iS(O)i or iS(O)2i; 

[0295] X, Y and Z are each independently selected from 
the group consisting of iCH2i, 4CH(Cl-C6)alkyl- and 
%(di-(Cl-C6)alkyl)-; 
[0296] R8 is selected from the group consisting of H and 
alkyl; 
[0297] R10 and R11 are each independently selected from 
the group consisting of l-3 substituents Which are each 
independently selected from the group consisting of (C1 
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iNRl 9(CO)NR2OR25, iNRl 9SO2R21 , iCOORlg, 
iCONRlgRzo, %ORI9, iSO2NRl9R2O, S(O)O_2R2l, 
iO(CH2)l_1OiCOORl9, AXCHQHOCONRERZO, 
i(Cl-C6 alkylene)-COORl9, %H=CHiCOORl9, 
iCF3, 4CN, iNOZ and halo; 

[0298] R15 and R17 are each independently selected from 
the group consisting of 40R”, iOC(O)Rl9, 
iOC(O)OR2l, iOC(O)NRl9R2°; 
[0299] R16 and R18 are each independently selected from 
the group consisting of H, (Cl-C6)alkyl and aryl; 

01' R15 and R16 IO ether are —_O, 01' Rl7and R18 g 
together are —_O; 

[0301] dis 1,2 or 3; 

[0302] h is 0, 1,2,3 or 4; 

[0303] 
[0304] 
[0305] 
0-4; 

[0306] provided that at least one of s and t is l, and the 
sum of m, n, p, s andt is 1-6; provided that When p is 0 and 
t is l, the sum of m, n and p is l-5; and provided that When 
p is 0 and s is l, the sum ofm, t andn is l-5; 

[0307] v is 0 or 1; 

[0308] and k are each independently l-5, provided that 
the sum ofj, k and v is l-5; 

[0309] Q is a bond, i(CH2)qi, Wherein q is l-6, or, With 
the 3-position ring carbon of the aZetidinone, forms the spiro 
group 

sis0orl; 

tis0orl; 
m, n and p are each independently selected from 

(RHhJJ 
[0310] wherein R12 is 

[0311] R13 and R14 are each independently selected from 
the group consisting of 4CH2i, iCH(Cl-C6 alkyl)-, 
iC(di-(Cl-C6) alkyl), %H=CHi and %(Cl-C6 
alkyl)=CHi; or R12 together With an adjacent R13, or R12 
together With an adjacent R14, form a 4CH=CHi or a 

iCH=C(Cl-C6 alkyl)-group; 
[0312] a and b are each independently 0, l, 2 or 3, 
provided both are not Zero; provided that when R13 is 
iCH=CHi or 4C(Cl-C6 alkyl)=CHi, a is 1; provided 
that when R14 is 4CH=CHi or 4C(Cl-C6 alkyl)=CHi, 
b is 1; provided that When a is 2 or 3, the Rl3’s can be the 
same or different; and provided that When b is 2 or 3, the 
Rl4’s can be the same or different; 
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and When Q is a bond and L is 

R15 

—Xj—(C)v—Yk—S(O)0*2— 

R16 

then Arl can also be pyridyl, isoXaZolyl, furanyl, pyrrolyl, 
thienyl, imidaZolyl, pyraZolyl, thiaZolyl, pyraZinyl, pyrim 
idinyl or pyridaZinyl; 

[0313] R19 and R20 are each independently selected from 
the group consisting of H, (Cl-C6)alkyl, aryl and aryl 
substituted (C 1 -C6)alkyl; 

[0314] R21 is (Cl-C6)alkyl, aryl or R24-substituted aryl; 

[0315] 1522 is H, (Cl-C6)alkyl, aryl (Cl-C6)alkyl, 
4C(O)R or 4COORI9; 

[0316] R23 and R24 are each independently selected from 
the group consisting of l-3 substituents Which are each 
independently selected from the group consisting of H, 
(Cl-C6)alkyl, (Cl-C6)alkoxy, 4COOH, N02, iNRlgRzo, 
40H and halo; and 

[0317] R25 is H, iOH or (Cl-C6)alkoxy. 

[0318] Examples of compounds of Formula (IX) Which 
are useful in the methods and combinations of the present 
invention and methods for making such compounds are 
disclosed in US. patent application Ser. No. 10/166,942, 
?led Jun. 11, 2002, incorporated herein by reference. An 
example of a useful compound of this invention is one 
represented by the formula X: 

X 

wherein R1 is de?ned as above. 

[0319] A more preferred compound is one represented by 
formula X1: 
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[0320] Another useful compound is represented by For 
mula X11: 

X11 

O HO 
OH OH 

HO 

OH 
HO 

HO 

N 

F 

[0321] The compounds of Formulae l-Xll can be prepared 
by knoWn methods, including the methods discussed above 
and, for example, WO 93/02048 describes the preparation of 
compounds Wherein iRl-Q- is alkylene, alkenylene or 
alkylene interrupted by a hetero atom, phenylene or 
cycloalkylene; W0 94/ 17038 describes the preparation of 
compounds Wherein Q is a spirocyclic group; WO 95/08532 
describes the preparation of compounds Wherein iRl-Q- is 
a hydroxy-substituted alkylene group; PCT/US95/03196 
describes compounds Wherein iRl-Q- is a hydroxy-substi 
tuted alkylene attached to the Ar1 moiety through an iOi 
or S(O)O_2-group; and Us. Ser. No. 08/463,619, ?led Jun. 5, 
1995, describes the preparation of compounds Wherein 
iRl-Q- is a hydroxy-substituted alkylene group attached 
the aZetidinone ring by a iS(O)O_2-group. 

[0322] The daily dose of the sterol or 50t-stanol absorption 
inhibitor(s) administered to the subject can range from about 
0.1 to about 1000 mg per day, preferably about 0.25 to about 
50 mg/day, and more preferably about 10 mg per day, given 
in a single dose or 2-4 divided doses. The exact dose, 
hoWever, is determined by the attending clinician and is 
dependent on the potency of the compound administered, 
the age, Weight, condition and response of the patient. 

[0323] For administration of pharmaceutically acceptable 
salts of the above compounds, the Weights indicated above 
refer to the Weight of the acid equivalent or the base 
equivalent of the therapeutic compound derived from the 
salt. 

[0324] The methods, compositions, and therapeutic com 
binations of the present invention may also include co 
administering an effective amount of another therapeutic 
composition. These therapeutic compositions may include 
HMG-CoA reductase inhibitors, peroxisome proliferator 
activated receptor activators, obesity medications, probucol 
or derivatives thereof, loW-density lipoprotein receptor acti 
vators, Omega 3 fatty acids, nicotinic acid or a derivative 
thereof, Acyl CoA: cholesterol O-acyl transferase inhibitors, 
natural Water solid ?bers, plant sterols, plant stanols, fatty 
acid esters of plant stanols, antioxidants, vitamins, hormone 
replacements, obesity control agents, diabetes control 
agents, blood modi?ers, cardiovascular agents, other thera 
peutic agents described beloW, and combinations thereof. 
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[0325] Also useful in the present invention are composi 
tions or therapeutic combinations that further comprise at 
least one (one or more) activators for peroxisome prolifera 
tor-activated receptors (PPAR). The activators act as ago 
nists for the peroxisome proliferator-activated receptors. 
Three subtypes of PPAR have been identi?ed, and these are 
designated as peroxisome proliferator-activated receptor 
alpha (PPARot), peroxisome proliferator-activated receptor 
gamma (PPARY) and peroxisome proliferator-activated 
receptor delta (PPARo). It should be noted that PPARF) is 
also referred to in the literature as PPARB and as NUCl, and 
each of these names refers to the same receptor. 

[0326] PPARO. regulates the metabolism of lipids. PPARO. 
is activated by ?brates and a number of medium and 
long-chain fatty acids, and it is involved in stimulating 
[3-oxidation of fatty acids. The PPARY receptor subtypes are 
involved in activating the program of adipocyte differentia 
tion and are not involved in stimulating peroxisome prolif 
eration in the liver. PPARF) has been identi?ed as being 
useful in increasing high density lipoprotein (HDL) levels in 
humans. See, e.g., WO 97/28149. 

[0327] PPARO. activator compounds are useful for, among 
other things, loWering triglycerides, moderately loWering 
LDL levels and increasing HDL levels. Useful examples of 
PPARO. activators include ?brates. 

[0328] Non-limiting examples of suitable ?bric acid 
derivatives (“?brates”) include clo?brate (such as ethyl 
2-(p-chlorophenoxy)-2-methyl-propionate, for example 
ATROMlD-S® Capsules Which are commercially available 
from Wyeth-Ayerst); gem?broZil (such as 5-(2,5-dimeth 
ylphenoxy)-2,2-dimethylpentanoic acid, for example 
LOPID® tablets Which are commercially available from 
Parke Davis); cipro?brate (C.A.S. Registry No. 52214-84-3, 
see U.S. Pat. No. 3,948,973 Which is incorporated herein by 
reference); beZa?brate (C.A.S. Registry No. 41859-67-0, see 
U.S. Pat. No. 3,781,328 Which is incorporated herein by 
reference); clino?brate (C.A.S. Registry No. 30299-08-2, 
see U.S. Pat. No. 3,716,583 Which is incorporated herein by 
reference); bini?brate (C.A.S. Registry No. 69047-39-8, see 
BE 884722 Which is incorporated herein by reference); 
li?brol (C.A.S. Registry No. 96609-16-4); feno?brate (such 
as TRICOR® microniZed feno?brate (2-[4-(4-chloroben 
Zoyl)phenoxy]-2-methyl-propanoic acid, 1-methylethyl 
ester) Which is commercially available from Abbott Labo 
ratories or LIPANTHYL® microniZed feno?brate Which is 
commercially available from Labortoire Founier, France) 
and mixtures thereof. These compounds can be used in a 
variety of forms, including but not limited to acid form, salt 
form, racemates, enantiomers, ZWitterions and tautomers. 

[0329] Other examples of PPARO. activators useful in the 
practice of the present invention include suitable ?uorophe 
nyl compounds as disclosed in Us. Pat. No. 6,028,109 
Which is incorporated herein by reference; certain substi 
tuted phenylpropionic compounds as disclosed in WO 
00/75103 Which is incorporated herein by reference; and 
PPARO. activator compounds as disclosed in WO 98/43081 
Which is incorporated herein by reference. 

[0330] Non-limiting examples of suitable PPARY activa 
tors include derivatives of glitaZones or thiaZolidinediones, 
such as, troglitaZone (such as REZULIN® troglitaZone 
(-5 -[[4-[3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1 
benZopyran-2-yl)methoxy]phenyl]methyl]-2,4-thiaZo 
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lidinedione) commercially available from Parke-Davis); 
rosiglitaZone (such as AVANDIA® rosiglitaZone maleate 
(-5-[[4-[2-(methyl-2-pyridinylamino)ethoxy]phenyl]me 
thyl]-2,4-thiaZolidinedione, -2-butenedioate) commercially 
available from SmithKline Beecham) and pioglitaZone (such 
as ACTOSTM pioglitaZone hydrochloride (5-[[4-[2-(5-ethyl 
2-pyridinyl)ethoxy]phenyl]methyl]-2,4-]thiaZolidinedione 
monohydrochloride) commercially available from Takeda 
Pharmaceuticals). Other useful thiaZolidinediones include 
ciglitaZone, englitaZone, darglitaZone and BRL 49653 as 
disclosed in WO 98/05331 Which is incorporated herein by 
reference; PPARY activator compounds disclosed in WO 
00/76488 Which is incorporated herein by reference; and 
PPARy activator compounds disclosed in Us. Pat. No. 
5,994,554 Which is incorporated herein by reference. 

[0331] Other useful PPARY activator compounds include 
certain acetylphenols as disclosed in Us. Pat. No. 5,859,051 
Which is incorporated herein by reference; certain quinoline 
phenyl compounds as disclosed in WO 99/20275 Which is 
incorporated herein by reference; aryl compounds as dis 
closed by WO 99/38845 Which is incorporated herein by 
reference; certain 1,4-disubstituted phenyl compounds as 
disclosed in WO 00/63161; certain aryl compounds as 
disclosed in WO 01/00579 Which is incorporated herein by 
reference; benZoic acid compounds as disclosed in WO 
01/12612 & WO 01/12187 Which are incorporated herein by 
reference; and substituted 4-hydroxy-phenylalconic acid 
compounds as disclosed in WO 97/31907 Which is incor 
porated herein by reference. 

[0332] PPARF) compounds are useful for, among other 
things, lowering triglyceride levels or raising HDL levels. 
Non-limiting examples of PPARF) activators include suitable 
thiaZole and oxaZole derivatives, such as C.A.S. Registry 
No. 317318-32-4, as disclosed in WO 01/00603 Which is 
incorporated herein by reference); certain ?uoro, chloro or 
thio phenoxy phenylacetic acids as disclosed in WO 
97/28149 Which is incorporated herein by reference; suitable 
non-[3-oxidiZable fatty acid analogues as disclosed in Us. 
Pat. No. 5,093,365 Which is incorporated herein by refer 
ence; and PPARF) compounds as disclosed in WO 99/04815 
Which is incorporated herein by reference. 

[0333] Moreover, compounds that have multiple function 
ality for activating various combinations of PPARot, PPARY 
and PPARF) are also useful With the practice of the present 
invention. Non-limiting examples include certain substi 
tuted aryl compounds as disclosed in Us. Pat. No. 6,248, 
781; WO 00/23416; WO 00/23415; WO 00/23425; WO 
00/23445; WO 00/23451; and WO 00/63153, all of Which 
are incorporated herein by reference, are described as being 
useful PPARO. and/or PPARY activator compounds. Other 
non-limiting examples of useful PPARO. and/or PPARY 
activator compounds include activator compounds as dis 
closed in WO 97/25042 Which is incorporated herein by 
reference; activator compounds as disclosed in WO 
00/63190 Which is incorporated herein by reference; acti 
vator compounds as disclosed in WO 01/21181 Which is 
incorporated herein by reference; biaryl-oxa(thia)Zole com 
pounds as disclosed in WO 01/ 16120 Which is incorporated 
herein by reference; compounds as disclosed in WO 
00/63196 and WO 00/63209 Which are incorporated herein 
by reference; substituted 5-aryl-2,4-thiaZolidinediones com 
pounds as disclosed in Us. Pat. No. 6,008,237 Which is 
incorporated herein by reference; arylthiaZolidinedione and 
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aryloxaZolidinedione compounds as disclosed in WO 
00/78312 and WO 00/78313G Which are incorporated herein 
by reference; GW2331 or (2-(4-[di?uorophenyl]-lhepty 
lureido)ethyl]phenoxy)-2-methylbutyric compounds as dis 
closed in WO 98/05331 Which is incorporated herein by 
reference; aryl compounds as disclosed in Us. Pat. No. 
6,166,049 Which is incorporated herein by reference; 
oxaZole compounds as disclosed in WO 01/ 17994 Which is 
incorporated herein by reference; and dithiolane compounds 
as disclosed in WO 01/25225 and WO 01/25226 Which are 
incorporated herein by reference. 

[0334] Other useful PPAR activator compounds include 
substituted benZylthiaZolidine-2,4-dione compounds as dis 
closed in WO 01/14349, WO 01/14350 and WO/01/04351 
Which are incorporated herein by reference; mercaptocar 
boxylic compounds as disclosed in WO 00/ 50392 Which is 
incorporated herein by reference; ascofuranone compounds 
as disclosed in WO 00/53563 Which is incorporated herein 
by reference; carboxylic compounds as disclosed in WO 
99/46232 Which is incorporated herein by reference; com 
pounds as disclosed in WO 99/ 12534 Which is incorporated 
herein by reference; benZene compounds as disclosed in WO 
99/ 15520 Which is incorporated herein by reference; 
o-anisamide compounds as disclosed in WO 01/21578 
Which is incorporated herein by reference; and PPAR acti 
vator compounds as disclosed in WO 01/40192 Which is 
incorporated herein by reference. 

[0335] The peroxisome proliferator-activated receptor(s) 
activator(s) are administered in a therapeutically effective 
amount to treat the speci?ed condition, for example in a 
daily dose preferably ranging from about 50 to about 3000 
mg per day, and more preferably about 50 to about 2000 mg 
per day, given in a single dose or 2-4 divided doses. The 
exact dose, hoWever, is determined by the attending clinician 
and is dependent on such factors as the potency of the 
compound administered, the age, Weight, condition and 
response of the patient. 

[0336] The compositions or therapeutic combinations of 
the present invention can further comprise one or more 
pharmacological or therapeutic agents or drugs such as 
cholesterol biosynthesis inhibitors and/or lipid-loWering 
agents discussed beloW. 

[0337] Non-limiting examples of cholesterol biosynthesis 
inhibitors for use in the compositions, therapeutic combina 
tions and methods of the present invention include competi 
tive inhibitors of HMG CoA reductase, the rate-limiting step 
in cholesterol biosynthesis, squalene synthase inhibitors, 
squalene epoxidase inhibitors and mixtures thereof. Non 
limiting examples of suitable HMG CoA reductase inhibi 
tors include statins such as lovastatin (for example MEVA 
COR® Which is available from Merck & Co.), pravastatin 
(for example PRAVACHOL® Which is available from Bris 
tol Meyers Squibb), ?uvastatin, simvastatin (for example 
ZOCOR® Which is available from Merck & Co.), atorvas 
tatin, cerivastatin, Cl-981, rivastatin (sodium 7-(4-?uo 
rophenyl)-2,6-diisopropyl-5-methoxymethylpyridin-3-yl) 
3,5-dihydroxy-6-heptanoate), rosuvastatin and pitavastatin 
(such as NK-104 of Negma KoWa of Japan); HMG CoA 
synthetase inhibitors, for example L-659,699 ((E,E)-11 
[3'R-(hydroxy-methyl)-4'-oxo-2'R-oxetanyl]-3,5,7R-trim 
ethyl-2,4-undecadienoic acid); squalene synthesis inhibi 
tors, for example squalestatin 1; and squalene epoxidase 




















