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COMBINATIONS OF HORMONE
REPLACEMENT THERAPY
COMPOSITION(S) AND STEROL
ABSORPTION INHIBITOR(S) AND
TREATMENTS FOR VASCULAR
CONDITIONS IN POST-MENOPAUSAL
WOMEN

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority from U.S.
Provisional Patent Application Ser. No. 60/324,118, filed
Sep. 21, 2001, and is a continuation-in-part of U.S. patent
application Ser. No. 10/166,942, filed Jun. 11, 2002, each
incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to compositions, therapeutic
combinations and methods for treating vascular conditions
in post-menopausal women comprising at least one hormone
replacement therapy composition and at least one sterol
and/or So-stanol absorption inhibitor.

BACKGROUND OF THE INVENTION

Cardiovascular diseases, such as coronary artery disease,
arteriosclerosis, atherosclerosis, hypertension, hypercholes-
terolemia, hyperlipidemia, congestive heart failure and other
cerebro- or peripheral vascular diseases are a leading risk
factor and a major cause of death worldwide. Recently,
trends have shown post-menopausal women to be at a
greater risk than previously thought. 1t is now generally
acknowledged that after menopause, protection from vascu-
lar disease slowly dwindles over time and by the seventh and
eighth decade of life even approaches the frequency found
in men. A number of ongoing studies have and are in the
process of evaluating this aspect of women’s health and
determining recommended courses of therapy which may be
effective in preventing or treating post-menopausal women
who suffer from vascular diseases.

Hormone replacement therapy (HRT) has been widely
used, but has not always been effective. 1n fact, some studies
have suggested increased risks for cancer and vascular
conditions when HRT compositions have been administered.
Thus, there is a definite need for an effective treatment for
vascular disease in post-menopausal women, which has
heretofore not been met.

Despite the current approaches for the treatment or pre-
vention of vascular conditions in post-menopausal women,
there remains a need in the art for improved compositions
and treatments for vascular conditions in post-menopausal
women.

SUMMARY OF THE INVENTION

In one embodiment, the present invention provides a
composition comprising (a) at least one hormone replace-
ment therapy composition; and (b) at least one sterol or
Sa-stanol absorption inhibitor or a pharmaceutically accept-
able salt or a solvate thereof.

In another embodiment, the present invention provides a
composition comprising (a) at least one hormone replace-
ment therapy composition; and (b) at least one substituted
azetidinone compound or substituted f-lactam compound or
a pharmaceutically acceptable salt or a solvate thereof.
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In another embodiment, the present invention provides a
combination comprising (a) a first amount of at least one
hormone replacement therapy composition; and (b) a second
amount of at least one sterol or 5a-stanol absorption inhibi-
tor or a pharmaceutically acceptable salt or a solvate thereof,
wherein the first amount and the second amount together
comprise a therapeutically effective amount for the treat-
ment or prevention of a vascular condition in a subject or
lowering a concentration of a sterol or So-stanol in plasma
of a subject.

Pharmaceutical compositions for the treatment or preven-
tion of vascular conditions in subjects such as post-meno-
pausal women, women needing hormone replacement
therapy or lowering a concentration of a sterol or Sa-stanol
in plasma of a subject, comprising a therapeutically eflective
amount of the above composition(s) or therapeutic combi-
nation(s) and a pharmaceutically acceptable carrier also are
provided.

Methods of treating or preventing vascular conditions in
subjects such as post-menopausal women, women needing
hormone replacement therapy or lowering a concentration of
a sterol or So-stanol in plasma of a subject, comprising the
step of administering to a subject in need of such treatment
an effective amount of the above composition(s) or thera-
peutic combination(s) also are provided.

Other than in the operating examples, or where otherwise
indicated, all numbers expressing quantities of ingredients,
reaction conditions, and so forth used in the specification
and claims are to be understood as being modified in all
instances by the term “about.”

DETAILED DESCRIPTION

In one embodiment, the present invention is directed to
compositions, pharmaceutical compositions, therapeutic
combinations, kits and methods of treatment using the same
comprising at least one (one or more) hormone replacement
therapy composition and at least one (one or more) sterol or
Sa-stanol absorption inhibitor or pharmaceutically accept-
able salts or solvates thereof, such as but not limited to.
substituted azetidinone or substituted p-lactam sterol or
Sa-stanol absorption inhibitors discussed in detail below.

Useful hormone agents and compositions for hormone
replacement therapy of the present invention include andro-
gens, estrogens, progestins, their pharmaceutically accept-
able salts and derivatives. Combinations of these agents and
compositions are also useful.

The dosage of androgen and estrogen combinations vary,
desirably from about 1 mg to about 4 mg androgen and from
about 1 mg to about 3 mg estrogen. Examples include, but
are not limited to, androgen and estrogen combinations such
as the combination of esterified estrogens (sodium estrone
sulfate and sodium equilin sulfate) and methyltestosterone
(17-hydroxy-17-methyl-, (17B)-androst-4-en-3-one) avail-
able from Solvay Pharmaceuticals, Inc., Marietta, Ga., under
the tradename ESTRATEST.

Estrogens and estrogen combinations may vary in dosage
from about 0.01 mg up to 8 mg, desirably from about 0.3 mg
to about 3.0 mg. Examples of useful estrogens and estrogen
combinations include:

(a) the blend of nine (9) synthetic estrogenic substances
including sodium estrone sulfate, sodium equilin sulfate,
sodium 17a-dihydroequilin sulfate, sodium 17c-estradiol
sulfate, sodium 17f-dihydroequilin sulfate, sodium 17a-
dihydroequilenin sulfate, sodium 17f-dihydroequilenin sul-
fate, sodium equilenin sulfate and sodium 17f-estradiol
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sulfate; available from Duramed Pharmaceuticals, Inc.. Cin-
cinnati, Ohio, under the tradename CENESTIN:

(b) ethinyl estradiol (19-nor-17a-pregna-1.3.5(10)-trien-
20-yne-3,17-diol); available by Schering Plough Corpora-
tion, Kenilworth, N.I., under the tradename ESTINYL:

(c) esterified estrogen combinations such as sodium
estrone sulfate and sodium equilin sulfate; available from
Solvay under the tradename ESTRATAB and from Monarch
Pharmaceuticals, Bristol, Tenn., under the tradename MEN-

tn
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(h) the combination of 17p-estradiol (estra-1,3,5(10)-
triene-3,17f-diol) and micronized norgestimate (17a-17-
(Acetyloxyl )-13-ethyl-18,19-dinorpregn-4-en-20-yn-3-
one3-oxime); available from Ortho-McNeil under the
tradename ORTHO-PREFEST;

(i) the combination of norgestimate (18,19-dinor-17-
pregn-4-en-20-yn-3-one, 17-(acetyloxy)-13-ethyl-,oxime,
(17(ct)-(+)-) and ethinyl estradiol; available from Ortho-
McNeil under the tradenames ORTHO CYCLEN and

EST; 10 ORTHO TRI-CYCLEN; and
(d) estropipate (piperazine estra-1,3,5(10)-trien-17-one, (j) the os)mbinalion _nl" cmlju_gatcd estrogens (sodium
3-(sulfooxy)-estrone sulfate); available from Pharmacia & estrone sulfate and sodlum‘ equilin sulfate) and medrox-
Upjohn, Peapack, N.J., under the tradename OGEN and yprogesterone acetate (20'('110119.- %?-(acctyloxy)-()-mclhyl-.
from Women First Health Care, Inc., San Diego, Calif., (6(ct))-pregn-4-ene-3); available from Wyeth-Ayerst under
under the tradename ORTHO-EST: and 15 the tradenames PREMPI ]AS]' Zirl(:l PREMPRO. i
(e) conjugated estrogens (17a-dihydroequilin, 17c-estra- In general, a dosage of progestins may vary frqm al:)out
diol, and 17f-dihydroequilin); available from Wyeth-Ayerst ~ 0.05 mg to about 10 mg or up to about 200 mg if microsized
Pharmaceuticals, Philadelphia, Pa., under the tradename progesterone 1s adm11115te¢d. Examples of progestins
PREMARIN. include norethindrone; available from ES] Lederle, Inc.,
Progestins and estrogens may also be administered with a 20 P]]l]ﬂd{.‘lphla.,' Pa., under the tradename AYGESTIN, f:[UIl‘l
variety of dosages, generally from about 0.05 to about 2.0 Ortho-McNeil under the tradename MICRONOR, and.from
mg progestin and about 0.001 mg to about 2 mg estrogen, Watson under the tradename NOR-QD; norgestrel; ava}l.e'll‘)l‘c
desirably from about 0.1 mg to about 1 mg progestin and l"n.lm Wyclh-/\ycrsl under the tradename OVRETTE:
about 0.01 mg to about 0.5 mg estrogen. Examples of mlcro‘nlzed progesterone (pregn-4-ene-3,20-dione); avail-
progestin and estrogen combinations that may vary in dos- 25 able from Solvay under the tradename PROMETRIUM; and
age and regimen include: mcslroxyprugcslcronc acetate; avalliiblc from Pharmacia &
(a) the combination of estradiol (estra-1,3,5(10)-triene-3, Up]JOI_m u;u:}er ‘ths tg.ldeflam; PRO\'ERA antion is directed
17(-diol hemihydrate) and norethindrone (17p-acetoxy-19- o another embodiment, the present invention 1s directe
nor-17a.-pregn-4-en-20-yn-3-one); which is available from o C()[.Ilp('l’Slll()l’l&'i:, pharmaccunc‘a] compositions, therapeutic
Pharmacia & Upjohn, Peapack, N.J., under the tradename 30 combu}qtlons, kits and methods of treatment using the same
ACTIVELLA: comprising at least one (one or more) estrogen receptor
P modulator or antiestrogen and at least one (one or more)
(b) the combination of levonorgestrel (d(-)-13p-ethyl- R .
. . sterol or Sa-stanol absorption inhibitor or pharmaceutically
17a-ethinyl-17p3-hydroxygon-4-en-3-one) and ethinyl estra- e
. I X acceptable salts or solvates thereof, such as but not limited
dial; available from Wyeth-Ayerst under the tradename __ . s 1 .
- . .~ 35 to, substituted azetidinone or substituted f-lactam sterol
ALESSE, from Watson Laboratories, Inc., Corona, Calif., absorption inhibitors discussed in detail below
under the tradenames LEVORA and TRIVORA, Monarch apsorption 1r N )
. . Non-limiting examples of suitable estrogen receptor
Pharmaceuticals, under the tradename Nordette, and from . . )
modulators or antiestrogens include raloxifene hydrochlo-
Whyeth-Ayerst under the tradename TRIPHASIL; . . . . A
he combinati feil diol diacetate (19 17 ride (such as EVISTA which is available from Eli Lilly),
(c) the combination o Ll.lyl'lﬂ. ol diacetate ( oL/ 40 tamoxifen citrate (such as NOLVADEX which is available
p{‘egn—-’-l—gn—20—)fne—3B,l?—dml diacetate) ar}d ethinyl estra- from AstraZeneca) and toremifene citrate (such as FAR-
dﬁ?]; a\-’jl‘liijble,hi(;l}l:l 1\5[3[}[1)‘] ‘Sﬁalr'led&fCO., C\‘&lcz‘)go, l”;i jmdl‘:"‘: ESTON which is available from Shire US).
the detm Lm}énc;\;’l ‘\j AN and from Watson under the Generally, a total dosage of the above-described agents or
tradename g . medications can range from 1 to 3.000 mg/day, desirably
(d) the cqmbmanon of desogestrel (13—ethyl—11—metl_1y]— 45 from about 1 to 1,000 mg/day and more desirably from
cnc-lS,] 9-d1m:;r—17(1-prcgn-4-cn-2()-yn-I?-ol) and ethinyl about 1 to 200 mg/day in single or 24 divided doses.
CSI‘I”c‘IdIO‘]_:‘ available frjo‘r'n' Qrganon under the lrad%‘nﬂmcs The hormone replacement therapy, estrogen receptor
DL'SO(_JL"N and Ml RCETTE, and from Ortho-McNeil Phar- modulator or antiestrogen is administered in a therapeuti-
maceutical, Raritan, N.J., under the tradename ORTHO- 41y effective amount to treat the specified condition, for
CEPT; L . . . 50 example in a daily dose preferably ranging from about 1 to
(e) the combination of norethindrone and ethinyl estra- about 1000 mg per day, and more preferably about 5 to about
diol; available from Parke-Davis, Morris Plains, N.J., under 200 mg per day, given in a single dose or 24 divided doses.
the tradenames bS[ROS} EP ‘a_ng_kenﬂn"t,‘ from W{""“" The exact dose, however, is determined by the attending
under the tradenames MICROGI 5 ['IN, NECON, and TRI- clinician and is dependent on such factors as the potency of
NORINYL, from Ortho-McNeil under the tradenames ss the compound administered, the age, weight, condition and
MODICON and ORTHO-NOVUM, and from Warner response of the patient.
(.‘hilcnll Laboratories, Rockaway, N.J., under the tradename The term “therapeutically effective amount™ means that
OVCON; o amount of a therapeutic agent of the composition, such as
() the combination of norgestrel ((+)-13-ethyl-17-hy- the combination of the hormone replacement therapy com-
droxy-18,19-dinor-17a-preg-4-en-20-yn-3-one) and ethinyl 60 position, estrogen receptor modulator or antiestrogen, and
estradiol; available from Wyeth-Ayerst under the trade-  sterol or Sa-stanol absorption inhibitor(s) and other phar-
names OVRAL and LO/OVRAL, and from Watson under ~ macological or therapeutic agents described below, that will
the tradenames OGESTREL and LOW-OGESTREL:; elicit a biological or medical response of a tissue, system, or
(g) the combination of norethindrone, ethinyl estradiol, subject that is being sought by the administrator (such as a
and mestranol (3-methoxy-19-nor-17a-pregna-1,3,5(10)- 65 researcher, doctor or veterinarian) which includes allevia-
trien-20-yn-17-ol); available from Watson under the trade- tion of the symptoms of the condition or disease being
names BREVICON and NORINYL; treated and the prevention, slowing or halting of progression
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of the condition, for example a vascular condition, such as
hyperlipidaemia (for example atherosclerosis, hypercholes-
terolemia or sitosterolemia), vascular inflammation, stroke,
diabetes, obesity and/or reduce the level of sterol(s) (such as

iy

cholesterol) in the plasma of a patient, such as a human or 3 Ar'—X— (C)—Y,—(C)—Zp AP
animal, for example women generally but also preferably in | |
post-menopausal women. K
Examples of suitable subjects that can be treated accord- I“\
0 Ar

ing to the methods of the present invention include mam-

mals, such as humans or dogs, and other animals. Preferably 10
the subject being treated is a post-menopausal woman. i
T N R~ e . or a pharmaceutically acceptable salt thereof or a solvate

As used herein, “combination therapy” or “therapeutic thereof, wherein, in Formula (1) above:
combination” means the administration of two or more Art d AP oo dependently sel :l d f the
therapeutic agents, such as the hormone replacement therapy . . and A are ICepencently seiected Irom e grotp

o . 5 consisting of aryl and R™-substituted aryl;
composition, estrogen receptor modulator or antiestrogen Ar® is arvl or R5-Substituted arvl:
and sterol or Sa-stanol absorption inhibitor(s), to prevent or A 15 aryl or --su sututed aryl;
treat a condition, for example a vascular condition, such as X‘_ Y and /_‘arc independently selected from the group
are discussed above, vascular inflammation, stroke, diabe- conmspng of __CHZ_-' —CH(lower  alkyl)- ~and
tes, obesity and/or reduce the level of sterol(s) (such as _C(dllo“"el; alkyl)'—, i
cholesterol) in the plasma of a patient, such as a human or ~ R and R” are lndipendentl)f sel;:cted from the group
animal, for example women generally but also preferably in ~ €ODSISUNg °6f T_OR » —O(COR®, —O(CO)OR™ and
post-menopausal women. As usced herein, “vascular” means —O](CO)NR]R » )
relating to blood vessels, including but not limited to arteries R* and R” are independently selected from the group
and/or veins, and comprises cardiovascular, cerebrovascular, consising of hydl.'ugcn, lower alkyl and aryl;‘
peripheral vascular and combinations thereof. Such admin- =~ q s 0 or li ris O or I; m, n .and p are 111dcpcndcm.ly
istration includes coadministration of these therapeutic selected from 0, 1, 2, 3 or 4; provided that at least one of q
agents in a substantially simultaneous manner, such as in a andris I, H_“d the sum of m, 0, p.q and'r 1s1,2,3,4, 5 or
single tablet or capsule having a fixed ratio of active 6; and I'”fm"ded that when p is 0 and r is 1, the sum of m,
ingredients or in multiple, separate capsules for each thera- 9 aﬂf nis 1,23, 4 or 5.1_ i
peutic agent. Also, such administration includes use of each R™ is 1-5 substituents independently selected from the
type of therapeutic agent in a sequential manner. In either ~ group consisting of lower alkyl, —OR®, —O(CO)R®,
case, the treatment using the combination therapy will ~—O(CO)OR®, ~ —O(CH,), sOR®, ~ —O(CONR‘R’,
provide beneficial effects in treating vascular conditions in —I‘iRZRT.- —I;JRG((?)R?: —NIG{G(CO)ORQE ?—NRG(CQ)
post-menopausal women. A potential advantage of the com- NR'R”, —6NB SO.R", —CQOR , —CONRR’, fCOR:=
bination therapy disclosed herein may be a reduction in the ™ SO,NR"R’, 5(0),..R", O(CH,), .10 ('OOR'(-
required amount of an individual therapeutic compound or O(CH,),.,(CONRR, -(lower alkylene)COOR®,
the overall total amount of therapeutic compounds that are CH=CH—COOR®, —CF;, —CN, —NO, and halogen;
effective in treating vascular conditions in post-menopausal R® is 1-5 substituents independently selected from the
women. By using a combination of therapeutic agents, the ,, group consisting of —OR’, —O(CO)R®, —O(CO)OR’,
side effects of the individual compounds can be reduced as —O(CHz)l-SORﬁe —O(CO)NRR’, —NR°R’, —NRﬁ(CQ)
compared to a monotherapy, which can improve patient ~ R7, —NR®(CO)OR”, —NR°(CO)NR'R®, —NR°SO,R’,
compliance. Also, therapeutic agents can be selected to —COOR®, —CONR®R’, —COR®, —SO,NR°R’, §(0),.,
provide a broader range of complimentary effects or com- ~ R’,  —O(CH,), ,,—COOR®, —O(CH,), ,,CONRR’,
plimentary modes of action. 45 -(lower Eilkylf:l’le]COQR‘5 and —CH=CH—COOR6;

As discussed above, the compositions, pharmaceutical Rct! l‘v and R* are independently selected from the group
compositions and therapeutic combinations of the present consisting of hydrogen, lower alkyl, aryl and aryl-substi-
invention comprise one or more sterol or Sa-stanol absorp- tme‘(j l.ower alkyl; and )
tion inhibitors, such as substituted azetidinone or substituted R” is lower alkyl, aryl or aryl-substituted lower alkyl.
f-lactam sterol absorption inhibitors discussed in detail 5, Preferably, R*is 1-3 independently selected substituents,
below. As used herein, “sterol absorption inhibitor” means a and R” is preferably 1-3 independently selected substituents.
compound capable of inhibiting the absorption of one or As used herein, the term “alkyl” or “lower alkyl” means
more sterols, including but not limited to cholesterol or straight or branched alkyl chains having from 1 to 6 carbon
phytosterols (such as sitosterol, campesterol, stigmasterol atoms and “alkoxy”™ means alkoxy groups having 1 to 6
and avenosterol), when administered in a therapeutically ss carbon atoms. Non-limiting examples of lower alkyl groups
effective (sterol absorption inhibiting) amount to a subject. include, for example methyl, ethyl, propyl, and butyl groups.
“Sa-stanol absorption inhibitor” means a compound capable “Alkenyl” means straight or branched carbon chains
of inhibiting the absorption of one or more Sa-stanols (such having one or more double bonds in the chain, conjugated or
as cholestanol, So-campestanol, So-sitostanol) when admin- unconjugated. Similarly, “alkynyl” means straight or
istered in a therapeutically effective (Sa-stanol absorption 4; branched carbon chains having one or more triple bonds in
inhibiting) amount to a subject. Mixtures of sterol absorp- the chain. Where an alkyl, alkenyl or alkynyl chain joins two
tion inhibitor(s) and 5a-stanol absorption inhibitor(s) are other variables and is therefore bivalent, the terms alkylene,
contemplated. alkenylene and alkynylene are used.

In a preferred embodiment, sterol or Sa.-stanol absorption “Cycloalkyl” means a saturated carbon ring of 3 to 6
inhibitors useful in the compositions, therapeutic combina- 65 carbon atoms, while “cycloalkylene” refers to a correspond-
tions and methods of the present invention are represented ing bivalent ring, wherein the points of attachment to other
by Formula (1) below: groups include all positional isomers.

PENN EX. 2235
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“Halogeno™ refers to fluorine, chlorine, bromine or iodine
radicals.

“Aryl” means phenyl, naphthyl, indenyl, tetrahydronaph-
thyl or indanyl.

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

The statements wherein, for example, R, R', R* and R?,
are said to be independently selected from a group of
substituents, mean that R, R', R? and R? are independently

tn

8

Preferred compounds of Formula (I) are those in which
Ar is phenyl or R“-ﬂ;uquulcd phenyl, more preferably
(4-R*)-substituted phenyl. is preferably phenyl or
R*-substituted phenyl, more prcfcrably (4-R*)-substituted
phenyl. Ar® is preferably R’-substituted phenyl, more pref-
erably (4-R®)-substituted phenyl. When Ar' is (4-R*)-sub-
stituted pheny] R* is preferably a halogen. When Ar* and
Ar are R*- and R®-substituted phenyl respectively, R* is
preferably halogen or —OR® and R® is preferably —OR®,

selected, but also that where an R, R', R? and R? variable 10 wherein R® is lower alky] or hydrogen. Especially preferred
occurs more than once in a molecule, each occurrence is are compounds wherein each of Ar' and Ar? is 4-fluorophe-
independently selected (e.g., if R is —OR?®, wherein R® is nyl and Ar’ is 4-hydroxyphenyl or 4-methoxyphenyl.
hydrogen, R* can be —OR® wherein R® is lower alkyl). X, Y and 7 are each preferably —CH,—. R' and R? are
Those skilled in the art will recognize that the size and each preferably hydrogen. R and R? are preferably —OR®
nature of the substituent(s) will affect the number of sub- 15 wherein R® is hydrogen, or a group readily metabolizable to
stituents that can be present, a hydroxyl (such as —O(CO)R® , —O(CO)OR’ and
Compounds of the invention have at least one asymmetri- —O(CO)NR®R’, defined above).
cal carbon atom and therefore all isomers, including enan- The sum of m, n, p, q and r is preferably 2, 3 or 4, more
tiomers, stereoisomers, rotamers, tautomers and racemates preferably 3. Preferred are compounds wherein m, n and r
of the compounds of Formulae I-XII are contemplated as 20 are each zero, q is 1 and p is 2.
bemg part of this invention. The invention mclude.s d an.d 1 Also preferred are compounds of Formula (I) in which p.
isomers in both pure form and in admlxiur%‘, including q and n are each zero, ris 1 and m is 2 or 3. More preferred
racemic mixtures. I};omcrs can b‘c prcpz?rcd using conven- are compounds wherein m, n and r are each zero, q is 1, p
tional ter_:lnnques, e"lther by reacting optlcall){ pure or opti- is 2, Z is —CH,— and R is —OR®, especially when R® is
cally enriched starting materials or by separating isomers of 25 hydrogen
- (=} "
a (.iorélpound ol"‘ Ihf’ Formulas [_Xl[[‘ lbogl(.r;] mgg 315,0 Also more preferred are compounds of Formula (I)
mc‘ }" © %;eometim;] Eqme}ll's‘,’ e'g‘_‘,lﬁ ien a c‘)u] 'e P "1 ]S_ wherein p. q and nare each zero, ris 1, mis 2, X is —CH,—
present. Those skilled in the art will appreciate that for some and R? is —ORS, especially when R® is hydrogen.
of the compounds of the Formulas 1-XII, one isomer will . . . .
) . .. . Another group of preferred compounds of Formula (1) is
show greater pharmacological activity than other isomers. 30 P 1 4 3.
. . . . . that in which Ar' is phenyl or R*-substituted phenyl, Ar~ is
Compounds of the invention with an amino group can 4 . 3. 155 .
R . p . phenyl or R™-substituted phenyl and Ar” is R -substituted
form pharmaceutically acceptable salts with organic and N . . L
. . . L e . phenyl. Also preferred are compounds in which Ar' is
inorganic acids. Examples of suitable acids for salt forma- 4 ; 5 . 4
. . . _ . s phenyl or R™-substituted phenyl, Ar~ is phenyl or R™-sub-
tion are hydrochloric, sulfuric, phosphoric, acetic, citric, . 3135 g .
. . .. L . . . _ stituted phenyl, Ar” is R”-substituted phenyl, and the sum of
oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic, 35 . :
. . . . m, n, p, q and r is 2, 3 or 4, more preferably 3. More
maleic, methanesulfonic and other mineral and carboxylic . 1 4
- - . . preferred are compounds wherein Ar' is phenyl or R™-sub-
acids well known to those in the art. The salt is prepared by . N 4 : 3
. P . stituted phenyl, Ar~ is phenyl or R™-substituted phenyl, Ar
contacting the free base form with a suflicient amount of the . 5s . .
. . . - is R7-substituted phenyl, and wherein m, n and r are each
desired acid to produce a salt. The free base form may be . . o
e T - . zero, q is 1 and p is 2, or wherein p, q and n are each zero,
regenerated by treating the salt with a suitable dilute aque- 40 " .
. . . . ris 1 and mis 2 or 3.
ous base solution such as dilute aqueous sodium bicarbon- I ferred bodi lors | ab
ate. The free base form differs from its respective salt form ,na Er}? Lo fe]r? o 1111rlenl‘r, a ?t‘?r? or lof—s‘tano a“ s‘,orp‘—
somewhat in certain physical properties, such as solubility in 1;10“ n l,]mr Gb' mtmu a (d) m"}' “d mfl}u. wmpos}lmn».
polar solvents, but the salt is otherwise equivalent to its u era_p. euf]c f:om ‘l(ila}l)tlo#S an llrne}Ilo f?_“?‘blzre;?i“ lf.lven—
respective free base forms for purposes of the invention. 45 ton 15 represented by Formula (II) (ezetimibe) below:
Certain compounds of the invention are acidic (e.g., those
compounds which possess a carboxyl group). These com- b
pounds form pharmaceutically acceptable salts with inor-
ganic and organic bases. Examples of such salts are the
sodium, potassium, calcium, aluminum, gold and silver so
salts. Also included are salts formed with pharmaceutically
acceptable amines such as ammonia, alkyl amines, hydroxy-
alkylamines, N-methylglucamine and the like.
As used herein, “solvate” means a molecular or ionic
complex of molecules or ions of solvent with those of solute 55
(for example, one or more compounds of Formulae [-XII,
isomers of the compounds of Formulae I-XII, or prodrugs of
the compounds of Formulae I-X1I). Non-limiting examples F
of useful solvents include polar, protic solvents such as
water and/or alcohols (for example methanol). 60
Prodrugs of the compounds of Formulae I-XII are con- or a pharmaceutically acceptable salt or solvate thereof. The
templated as being part of this invention. As used herein, compound of Formula (II) can be in anhydrous or hydrated
“prodrug” means compounds that are drug precursors form.
which, following administration to a patient, release the drug Compounds of Formula I can be prepared by a variety of
in vivo via some chemical or physiological process (e.g.. a 65 methods well known to those skilled in the art, for example
prodrug on being brought to the physiological pH or through such as are disclosed in U.S. Pat. Nos. 5,631,365, 5,767,115,
enzyme action is converted to the desired drug form). 5,846,966, 6,207,822, U.S. patent application Ser. No.
PENN EX. 2235
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10/105,710 filed 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:

(a) treating with a strong base a lactone of the Formula A
or B:

tn

10
-continued
1|< OH
Arl—X,;—(C)—Y,——C—7p Ar
1|11 R?

A 10 IA
Ri /7
X = _—
T“ o wherein the variables are as defined above; and
fTR;Rl]‘I or 15
X R R}
Jd.m/ N l
! B Oy AP0
AN :’ 20 N
Y/(L-];-.Z’P o \"\Arw
Rl . /xm 0
Arl? B
o OH R?
~Xm 8] 25 | |
A.l‘w AP —
4 Ar Ko C—Y,—iCy—7Zp
o
R R
wherein R' and R* are R and R?, respectively, or are suitably
protected hyd.t"oxy groups; Ar'® is j»\rl, a suitably pml(:l::lcd 30
hydroxy-substituted aryl or a suitably protected amino-
substituted aryl; and the remaining variables are as defined 1B
above for Formula I, provided that in lactone of formula B,
when n and r are each zero, p is 1-4, . )
(b) reacting the product of step (a) with an imine of the 35 wherein lhf"‘ variables are as defined abm’!c, o
formula Alternative sterol or Sa-stanol absorption inhibitors use-
ful in the compositions, therapeutic combinations and meth-
ods of the present invention are represented by Formula (I1I)
A0 below:
nﬂ 40
N
~ 420 R i
|
Ar'—A—Y—C—7p Ar
wherein Ar*® is Ar?, a suitably protected hydroxy-substituted 45 ll{:
aryl or a suitably protected amino-substituted aryl; and Ar’® .
is Ar’, a suitably protected hydroxy-substituted aryl or a I\\ ,
suitably protected amino-substituted aryl; o Ar
¢) quenching the reaction with an acid;
. . . + p2 S0
\ 111')] ‘}I:“_’?]ﬂa]g f‘l}?"“llg the pmlcclm% groups from R', R, or a pharmaceutically acceptable salt thereof or a solvate
Ar”, Ar and Ar, when present; an thereof, wherein, in Formula (II1I) above:
e) Dptionaq] ly fllmcti?nalcilzin% hydroxy or amino substitu- Ar' is R*-substituted aryl;
ents at R, R™, Ar’, Ar” and Ar”. 2 pd :
T Ar® 1s R™-substituted aryl;
Using the lactones shown above, compounds of Formula 55 43 ;¢ RS _substituted aryl;
[A and IB are obtained as follows: Y and 7 are independently selected from the group
consisting of —CH,—, —CH(lower alkyl)- and
7 C(dilower alkyl)-;
R‘><3= A0 o A is selected from O, S S(©)  or
0 _S ‘Y_.
SN O o
| d R" is selected from the group consisting of —OR”,
(CR'RY), TNy 20 —O(CO)R®, —O(COJOR? and —O(CO)NR®R”; R? is
| selected from the group consisting of hydrogen, lower alkyl
JG/X“’ s and aryl: or R' and R* together are =0;
Ar A qis 1,2 or3;
pis0.1.2,3 or4;
PENN EX. 2235
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R? is 1-3 substituents independently selected from the
group consisting of —OR®, —O(CO)R®, —O(CO)OR?,

O(CH,), <OR®, —O(CO)NR®R’, —NR°R”, —NR°(CO)
R7, —NR®*(CO)OR?, —NR°(COINR'R®, —NR°SO,-lower
alkyl, —NR°SO,-aryl, —CONRR’, —CORS,
SO,NRR’, 8(0),_,-alkyl, S(O),_,-aryl, —O(CH,), ,o—
COOR®, —O(CH,),.,(CONR®R’, o-halogeno, m-halogeno,
o-lower alkyl, m-lower alkyl, -(lower alkylene)-COOR®,
and —CH=CH-—COOR?,

R* and R* are independently 1-3 substituents indepen-
dently selected from the group consisting of R*, hydrogen,
p-lower alkyl, aryl, —NO,, —CF, and p-halogeno;

R® R” and R® are independently selected from the group
consisting of hydrogen, lower alkyl, aryl and aryl-substi-
tuted lower alkyl; and R” is lower alkyl, aryl or aryl-
substituted lower alkyl.

Preferred compounds of Formula 1 include those in which
Ar' is R3-substituted phenyl, especially (4-R*)-substituted
phenyl. Ar® is preferably R*-substituted phenyl, especially
(4-R*)-substituted phenyl. Ar® is preferably R*-substituted
phenyl, especially (4-R*)-substituted phenyl. Mono-substi-
tution of each of Ar', Ar® and Ar® is preferred.

Y and 7 are each preferably —CH,—. R? is preferably
hydrogen. R is preferably —OR® wherein R® is hydrogen,
or a group readily metabolizable to a hydroxyl (such as
—O(CO)R®, —O(CO)OR? and —O(CO)NR®R’, defined
above). Also preferred are compounds wherein R' and R?
together are =0.

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, qis 1, Y
is —CH,— and R' is —ORS®, especially when R® is hydro-
gen.

Another group of preferred compounds is that in which
Ar is R3-substituted phenyl, Ar® is R*-substituted phenyl
and Ar’ is R>-substituted phenyl.

Also preferred are compounds wherein Ar' is R*-substi-
tuted phenyl, Ar® is R*-substituted phenyl, Ar* is R*-substi-
tuted phenyl, and the sum of p and q is 1 or 2, especially 1.
More preferred are compounds wherein Ar' is R*-substi-
tuted phenyl, Ar® is R*-substituted phenyl, Ar® is R*-substi-
tuted phenyl, p is zero and q is 1.

A is preferably —O—.

R? is preferably —COOR®, —CONR°R’, —CORS®,

SO,NR®R’, §(0),_,-alkyl, S(0),_,-aryl, NO, or halogeno.
A more preferred definition for R? is halogeno, especially
fluoro or chloro.

R* is preferably hydrogen, lower alkyl, —OR®, —O(CO)
RS, —O(CO)OR®, —O(CO)NRR’, —NR°R’, COR® or
halogeno, wherein R® and R are preferably independently
hydrogen or lower alkyl, and R is preferably lower alkyl. A

more preferred definition for R* is hydrogen or halogeno, .

especially fluoro or chloro.
R® is preferably —OR®, —O(CO)R®, —O(CO)OR?,
O(CO)NRPR, —NR°R’, -(lower alkylene)-COOR® or
CH=CH-—COOR®, wherein R® and R’ are preferably
independently hydrogen or lower alkyl, and R? is preferably
lower alkyl. A more preferred definition for R® is —OR®,
-(lower alkylene)-COOR® or —CH=CH—COOR®,
wherein R® is preferably hydrogen or lower alkyl.

Methods for making compounds of Formula 111 are well

known to those skilled in the art. Non-limiting examples of

suitable methods are disclosed in U.S. Pat. No. 5,688,990,
which is incorporated herein by reference.
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In another embodiment, sterol or Sa-stanol absorption
inhibitors useful in the compositions, therapeutic combina-
tions and methods of the present invention are represented
by Formula (1V):

vy

R]SP
2
\’\\\\,

Arl—R!'—Q —
N\.
(8] A

or a pharmaceutically acceptable salt thereof or a solvate
thereof, wherein, in Formula (1V) above:
A is selected from the group consisting of R*-substituted

' heterocycloalkyl, R2-substituted heteroaryl, R?-substituted

benzofused heterocycloalkyl, and R*-substituted benzofused
heteroaryl;

Ar' is aryl or R*-substituted aryl;

Ar? is aryl or R*-substituted aryl;

Q is a bond or, with the 3-position ring carbon of the
azetidinone, forms the spiro group

RI—(R®),;
Ry
and
R! is selected from the group consisting of:
(CH,),—, wherein q is 2-6, provided that when Q
forms a spiro ring, q can also be zero or 1;
(CH,),—G—(CH,),—. wherein G is —O—,
—C(0O)—, phenylene, —NR®*— or —8(0), ,—, € is
0-5 and r is 0-5, provided that the sum of eand ris 1-6;
—{(C,—C, alkenylene)-; and
(CH,)—V—(CH,),—, wherein V is C;-C, cycloalky-
lene, fis 1-5 and g is 0-5, provided that the sum of
and g is 1-6;
R? is selected from:

—CH—, —C(C,-Cgalky)—, ——CF—,
—C(OH)—» ——C(CgHs—R")— —r|s— or
__TO';

R® and R are independently selected from the group
consisting of —CH,—, —CH(C,~-C, alkyl)-, —C(di-
(C,~Cpalkyl), —CH=CH— and —C(C,-C, alkyl)

=CH—; or R® together with an adjacent R®, or R® together
with an adjacent R7, form a —CH=CH— or a —CH=C
(C,~Cg alkyl)-group;

a and b are independently 0, 1, 2 or 3, provided both are
not zero; provided that when R® is —CH=CH— or

PENN EX. 2235
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C(C,~C4 alkyl)=CH—, a is 1; provided that when R’ is

CH=CH— or —C(C,~-C; alkyl)=CH-—, b is 1; pro-
vided that when a is 2 or 3, the R®’s can be the same or 0
different; and provided that when b is 2 or 3, the R”’s can be R]ff\
the same or different; 5 ;or N/>_.

and when Q is a bond, R' also can be selected from: / )\

(CHz)o4 (8]
R wherein J is —O—, —NH NR'®— or —CH,

—M—Y—C—Z—

Rl]

RI3 Rlo

—Xe—(C—Y5

R
R]tl

or

(Ch—Z, P

rM

—X—(C)r—Y;—S(0)p—:

p

where M is —O—, —S—, —S5(0)— or —S(0),—;

X, Y and Z are independently selected from the group
consisting of —CH,—, —CH(C,~C, alkyl)- and —C(di-
(C,-Cy) alkyl);

R'® and R'? are independently selected from the group
consisting of —OR'", —O(CO)R"™, —O(COYOR'® and
—O(CONR"™R';

R!! and R'? are independently selected from the group
consisting of hydrogen, (C,-Cg)alkyl and aryl: or R'” and
R together are =0, or R'* and R'? together are =0

dis 1, 2 or 3;

his 0,1, 2,3 or 4;

sisOor1;tis 0 or 1; m, n and p are independently 04
provided that at least one of s and t is 1, and the sum of m,
n, p, s and t is 1-6; 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;

vis Oorl;

j and k are independently 1-5, provided that the sum of j,
kand vis 1-5;

R? is 1-3 substituents on the ring carbon atoms selected
from the group consisting of hydrogen, (C,-C,glalkyl,
(Co-Cglalkenyl, (C,—C,,lalkynyl, (C;-C,)eycloalkyl,
(C,—Cg)eycloalkenyl, R'7-substituted aryl, R'”-substituted
benzyl, R'7-substituted benzyloxy, R'”-substituted aryloxy,
halogeno, —NR"R'*, NR"™R'*(C,—C, alkylene)-, NR'*
R'’C(0)(C,~C4 alkylene)-, —NHC(O)R'®, OH, C,—C,
alkoxy, —OC(O)R'®,

COR™, hydroxy(C,-Cygalkyl, (C,~Cgalkoxy(C,~C,)
alkyl, NO,, —S(0), ,R'®, —SO,NR™R" and —(C,~C,

alkylene)COOR'*; when R? is a substituent on a heterocy- .

20

30

40

50

R? and R* are independently selected from the group
consisting of 1-3 substituents independently selected from
the group consisting of (C,~Cgalkyl, —OR', —O(CO)
R, —O(CO)OR'®, —O(CH,), sOR', —O(CO)NR"R"?,
—NRMR'>, —NR (CO)R'], —NR'*(CO)OR'®, —NR'*
(CO)NR"R"?, —NR"SO,R'®, —COOR™,

CONR!MR'®,  CORM,  SO,NR“R!* §(0),,R'®,

O(CH,),_,o—COOR", O(CH,),_,LCONR"R"?,
—C-Cs alkylene)-COOR'"?, —CH=CH-—COOR',
—CF;, —CN, —NO, and halogen;

R® is hydrogen, (C,—Cg)alkyl, aryl (C,—Cg)alkyl, —C(O)
R'* or —COOR'#;

R? and R'7 are independently 1-3 groups independently
selected from the group consisting of hydrogen, (C,~C,)
alkyl, (C,~Cg)alkoxy, —COOH, NO,, —NR"¥R">, OH and

~ halogeno;

R'* and R'* are independently selected from the group
consisting of hydrogen, (C,~Cy)alkyl, aryl and aryl-substi-
tuted (C,~Cglalkyl;

R'¢ is (C,~Cg)alkyl, aryl or R'7-substituted aryl;

R'# is hydrogen or (C,~Cy)alkyl; and

R'? is hydrogen, hydroxy or (C,—C,)alkoxy.

As used in Formula (1V) above, “A” is preferably an
R>-substituted, 6-membered heterocycloalkyl ring contain-
ing 1 or 2 nitrogen atoms. Preferred heterocycloalkyl rings
are piperidinyl, piperazinyl and morpholinyl groups. The
ring “A” is preferably joined to the phenyl ring through a
ring nitrogen. Preferred R? substituents are hydrogen and
lower alkyl. R'? is preferably hydrogen.

Ar? is preferably phenyl or R*-phenyl, especially (4-R%)-
substituted phenyl. Preferred definitions of R* are lower
alkoxy, especially methoxy, and halogeno, especially fluoro.

Ar' is preferably phenyl or R3-substituted phenyl, espe-
cially (4-R?)-substituted phenyl.

There are several preferred definitions for the —R'—Q—
combination of variables:

Q is a bond and R! is lower alkylene, preferably propy-
lene;

Q is a Spiro group as defined above, wherein preferably
R® and R” are each ethylene and R” is

—CH— or —C(OH)—:

5
cloalkyl ring, R? is as defined, or is =0 or >
Q is a bond and R' is
o\
L (CHa) 2 60 RO
0/
—M—Y,—C—Z—
rH

and, where R? is a substituent on a substitutable ring nitro-

gen, it is hydrogen, (C,~Cjalkyl, aryl, (C,—Cjalkoxy, 65
aryloxy, (C,—Cyalkylcarbonyl, arylcarbonyl, hydroxy, wherein the variables are chosen such that R' is
(CH,), ;,CONR'*R'%, O—CH,—CH(OH)
PENN EX. 2235
14 of 40 CFAD V. UPENN

IPR2015-01836



US 7,056,906 B2

Q is a bond and R" is

r12 R0

X (O YO

R]j R“

wherein the variables are chosen such that R' is —CH
(OH)—(CH,),—; and

Q is a bond and R' is

RO
—X— (O} Y—S(0)p2—

rU

wherein the variables are chosen such that R' is —CH
(OH)—CH,—S(0)y.,

Methods for making compounds of Formula 1V are well
known to those skilled in the art. Non-limiting examples of
suitable methods are disclosed in U.S. Pat. No. 5,656,624,
which is incorporated herein by reference.

In another embodiment, sterol or 5a-stanol absorption
inhibitors useful in the compositions, therapeutic combina-
tions and methods of the present invention are represented
by Formula (V):

vy

Ar?

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

Ar' is aryl, R'%-substituted aryl or heteroaryl;

Ar® is aryl or R*-substituted aryl;

Ar is aryl or R3-substituted aryl;

X and Y are independently selected from the group
consisting  of CH,—, CH(lower alkyl)- and

C(dilower alkyl)-:

R is —OR®, —O(CO)R®, —O(CO)OR? or —O(CO)
NR°R”; R' is hydrogen, lower alkyl or aryl; or R and R
together are =0;

qis Oor1;

ris 0, 1 or 2;

m and n are independently 0, 1, 2, 3, 4 or 5; provided that 5

the sum of m, nandqis 1, 2, 3, 4 or 5;

R* is 1-5 substituents independently selected from the
group consisting of lower alkyl, —OR®, —O(CO)R®,
—O(CO)OR?, —O(CH,),_sORS, —O(CO)NR°R?,

NR°R7, —NR°(CO)R7, —NR*(CO)OR?, —NR%CO)
NR’R®, —NR°SO,R®, —COOR®, —CONRR’, —COR®,

SO,NR°R”,  S(0),R%, O(CH,),_,o—COORS®,

O(CH,),.,cCONRCR’, -(lower alkylene)COOR® and

CH=CH-—COOR?;

R? is 1-5 substituents independently selected from the
group consisting of —OR®, —O(CO)R®, —O(CO)OR®,
—O(CH,), sOR®, —O(CO)NR°R’, —NR°R’, —NR%(CO)

tn

10

[}
Ln

30

40

50

60

65

16
R7, —NR*(CO)OR?, —NR*(CO)NR’R®, —NR*SO,R,
COOR?®, —CONR®R, —COR®, —SO,NR®R, S(0),_,R’,

O(CH,),.,o—COORS,
CN, —NO,, halogen,

-(lower alkylene)COOR® and — CH=CH-—COOR?;

R® R7 and R?® are independently selected from the group
consisting of hydrogen, lower alkyl, aryl and aryl-substi-
tuted lower alkyl:

R? is lower alkyl, aryl or aryl-substituted lower alkyl; and

R'® is 1-5 substituents independently selected from the
group consisting of lower alkyl , —OR®, —OQ(CO)R®,
—O(CO)OR?, —O(CH,),_sORS, —O(CO)NR®R’,

NRCR’, —NRS(CO)R?, —NRSCO)OR?, —NR¥CO)
NR'R®, —NR°SO,R’, —COOR®, —CONR°R’, —COR®,
—SO,NR°R7, —8(0),,R?, —O(CH,),_,,—COOR?,
—O(CIL,),_,CONR°R’, —CT,, —CN, —NO, and halo-
gen.

Within the scope of Formula V, there are included two
preferred structures. In Formula VA, q is zero and the
remaining variables are as defined above, and in Formula
VB, q is 1 and the remaining variables are as defined above:

O(CH,),.,oCONR®R”, —CF,,

VA
2
S(O) A
m
A’ Y
N,
(9] \:\r:
VB
R
A 2
Ar! (L ﬁO], "
~x7 ]\Y,,
RI
N,
o Nar

R*, R® and R'° are each preferably 1-3 independently
selected substituents as set forth above. Preferred are com-
pounds of Formula (V) wherein Ar' is phenyl, R'®-substi-
tuted phenyl or thienyl, especially (4-R'®)-substituted phe-
nyl or thienyl. Ar® is preferably R*-substituted phenyl,
especially (4-R*)-substituted phenyl. Ar® is preferably phe-
nyl or R’-substituted phenyl, especially (4-R>)-substituted
phenyl. When Ar' is R'%-substituted phenyl, R'%is prefer-
ably halogeno, especially fluoro. When Ar? is R*-substituted
phenyl. R* is preferably —OR®, especially wherein R® is
hydrogen or lower alkyl. When Ar® is R>-substituted phenyl,
R® is preferably halogeno, especially fluoro. Especially
preferred are compounds of Formula (V) wherein Ar' is
phenyl. 4-flucrophenyl or thienyl, Ar® is 4-(alkoxy or
hydroxy)phenyl, and Ar® is phenyl or 4-fluorophenyl.

X and Y are each preferably —CH,—. The sum of m, n
and q is preferably 2, 3 or 4, more preferably 2. When q is
1, n is preferably 1 to 5.

Preferences for X, Y, Ar', Ar* and Ar” are the same in each
of Formulae (VA) and (VB).

1n 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 O or
1.

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 1. R" is preferably
hydrogen and R is preferably —OR® wherein R® is hydro-
gen, or a group readily metabolizable to a hydroxyl (such as
—O(CO)R®,
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O(CO)OR? and —O(CO)NRR” defined above), or R and
R! together form a =0 group.

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 U.S. Pat. No. 5.624.920,
which is incorporated herein by reference.

In another embodiment, sterol or Sc-stanol absorption
inhibitors useful in the compositions, therapeutic combina-
tions and methods of the present invention are represented

by Formula (V1):

(VI)

or a pharmaceutically acceptable salt thereof or a solvate
thereot, wherein:

18
0, 1,2, 3,4, 5o0r 6, provided that the sum of a, b and d is
0,1,2,3,4, 50r6; or T—(CH,),—, wherein T is cycloalkyl
of 3-6 carbon atoms and s is 0, 1, 2, 3, 4, 5 or 6; or

R, and R, together form the group

B—CH=—=(C—:

B is selected from indanyl, indenyl, naphthyl, tetrahy-
dronaphthyl, heteroaryl Wh-substituted heteroaryl,
wherein heteroaryl is selected from the group consisting of

or
pyrrolyl, pyridinyl, pyrimidinyl, pyrazinyl, triazinyl, imida-

zolyl, thiazolyl, pyrazolyl, thienyl, oxazolyl and furanyl, and
for nitrogen-containing heteroaryls, the N-oxides thereof, or

RI3

/ /\{> Rig
_\Rl'.'

R, is

25
W is 1 to 3 substituents independently selected from the
| group consisting of lower alkyl, hydroxy lower alkyl, lower

—CH—, —C{loweralkyl)—, —CF—,
alkoxy, alkoxyalkyl, alkoxyalkoxy, alkoxycarbonylalkoxy,
30 (lower alkoxyimino)-lower alkyl, lower alkanedioyl, lower
GO T CCeHy) ™ T CCH Ry alkyl lower alkanedioyl, allyloxy, —CF;, —OCF;, benzyl,
| | R,-benzyl, benzyloxy, R,-benzyloxy, phenoxy, R,-phenoxy.
—N—— o —"NO" :

R, and R, are independently selected from the group
consisting of: —CH,—, —CH(lower alkyl)-, —C(di-lower
alkyl)-, —CH=CH— and —C(lower alkyl)=CH—; or R,
together with an adjacent R,, or R, together with an adjacent
R;, form a —CH=CH— or a —CH=C(lower alkyl)-
group:

u and v are independently 0, 1, 2 or 3, provided both are
not zero; provided that when R, is —CH=CH— or

C(lower alkyl)=CH-—, v is 1; provided that when R, is
—CH=CH— or —C(lower alkyl)=CH—, u is 1; provided
that when v is 2 or 3. the R,’s can be the same or different:
and provided that when u is 2 or 3, the R,’s can be the same
or different;

R, is selected from B—(CH,),,C(O)
2,3, 4 0r5; B—(CH,),—, whereinqis 0, 1, 2,3, 4, 5or 6;
B—(CH,),—Z—(CH,),—, wherein Z is —O—, —C(O)
phenylene, —N(Ry)— or —8(0),»—eis 0,1, 2.3, 4or5
and ris 0, 1, 2, 3, 4 or 5, provided that the sum of e and r

is0,1,2,3,4,50r 6; B—(C,-C, alkenylene)-; B—(C,—C; 5

alkadienylene)-; B—(CH,)—72—(C,—C, alkenylene)-,
wherein Z is as defined above, and wherein tis 0, 1, 2 or 3,
provided that the sum of t and the number of carbon atoms
in the alkenylene chain is 2, 3, 4, 5 or 6; B—(CH,)—V

(CH,),—. wherein V is C;—C, cycloalkylene, fis 1, 2, 3, 4
orSand gis 0, 1,2, 3, 4 or 5, provided that the sum of f and
gis 1,2, 3,4,5or 6: B—(CH,),—V—(C,—Cj; alkenylene)-
or B—(C,-C, alkenylene)-V—(CH,),—, wherein V and t
are as defined above, provided that the sum of t and the
number of carbon atoms in the alkenylene chain is 2, 3, 4,
5 or 6; B—(CH,),—Z—(CH,),—V—(CH,),,—, wherein Z
and V are as defined above and a, b and d are independently

,whereinmis 0, 1, :

40

45

A
L

65

dioxolanyl, NO,, —N(Rg)(Rg), N(Rg)R;)-lower alkylene-,
N(Rg)(Ry)-lower alkylenyloxy-, OH, halogeno, —CN,
—N,, —NHC(O)OR,,, —NHC(O)R,,, R, O,SNH—,
(R,,0.,8),N—, —S(O),NH,, —S(0),,R,, tert-butyldim-
ethyl-silyloxymethyl, —C(O)R,,, —COOR,,, —CON(Ry)
(Ry). —CH=CHC(O)R,, -lower alkylene-C(O)R ., R,,C
(O)(lower alkylenyloxy)-, N(RI(R)C(O)(lower
alkylenyloxy)- and

—CH,—N Ri3

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, —C(O)OR,,, —C(O)R,,, OH, N(R)I(R,)-lower
alkylene-, N(R (R, )-lower alkylenyloxy-, —S(O),NH, and
2-(trimethylsilyl)-ethoxymethyl;

R is 1-3 groups independently selected from the group
consisting of lower alkyl, lower alkoxy, —COOH, NO,,

N(R)(R;), OH, and halogeno;

Rg and R, are independently selected from H or lower
alkyl:

R,, is selected from lower alkyl, phenyl, R.-phenyl,
benzyl or R,-benzyl;

R,, is selected from OH, lower alkyl, phenyl, benzyl,
R,-phenyl or R.-benzyl;

R, is selected from H, OH, alkoxy, phenoxy, benzyloxy.
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19 20
—\ RIS
—N B3 /\/Rlﬁ
Y / 5 / )
——\Rl'.',

N(Rg)(R,), lower alkyl, phenyl or R,-phenyl;
R,; is selected from —O—, —CH,—,
N(lower alkyl)- or —NC(O)R,4:

R,s. R4 and R, are independently selected from the
group consisting of H and the groups defined for W; or R 5
is hydrogen and R, ; and R 5, together with adjacent carbon
atoms to which they are attached, form a dioxolanyl ring;

—NH—,

R, is H, lower alkyl, phenyl or phenyl lower alkyl; and

R,, and R,, 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 defined above.

One group of preferred compounds of Formula VI is that
in which R,, is selected from phenyl, W-substituted phenyl,
indanyl, benzofuranyl, benzodioxolyl, tetrahydronaphthyl,
pyridyl, pyrazinyl, pyrimidinyl, quinolyl or cyclopropyl,

wherein W is lower alkyl, lower alkoxy, OH, halogeno,
_N(Rx)(Rg)s _NHC(OJORm‘ _NHC(O)le NOZ,
—CN, —N,, —SH, —8(0)y.»-(lower alkyl), — COOR s,

CON(RG)(R,), —COR,,, phenoxy. benzyloxy, —QCF;,
—CH=C(O)R, or tert-butyldimethylsilyloxy, wherein Ry.
Ry. R 0. R,5 and R, are as defined for Formula IV. When W
is 2 or 3 substituents, the substituents can be the same or
different.

Another group of preferred compounds of Formula VI is
that in which R, is phenyl or W-substituted phenyl, wherein
preferred meanings of W are as defined above for preferred
definitions of R,,.

More preferred are compounds of Formula VI wherein
R, is phenyl or W-substituted phenyl and R,, is phenyl,
W-substituted phenyl, indanyl, benzofuranyl, benzodiox-

30

40

wherein R, ; and R, are each hydrogen and wherein R 5 is
preferably H, OH, lower alkoxy, especially methoxy, or
halogeno, especially chloro.
Preferably 7 is —O
Preferably q is 0-2.
R, 1s preferably phenyl or W-substituted phenyl.

Preferred W substituents for R, are lower alkoxy, espe-
cially methoxy and ethoxy, OH, and —C(O)R,,, wherein
R,, is preferably lower alkoxy.

,eis 0, and r is 0.

Preferably R,, is selected from phenyl, lower alkoxy-
substituted phenyl and F-phenyl.

Especially preferred are compounds of Formula VI
wherein R, is

—CH—> °F —C(Oh)—-

R, and R; are each —CH,—, u=v=2, R, is B—(CH,),
wherein B is phenyl or phenyl substituted by lower alkoxy
or chloro, q is 0-2, R, is phenyl, OH-phenyl, lower alkoxy-
substituted phenyl or lower alkoxycarbonyl-substituted phe-
nyl, and R,, is phenyl, lower alkoxy-substituted phenyl or
F-phenyl.

Methods for making compounds of Formula V1 are well
known to those skilled in the art. Non-limiting examples of
suitable methods are disclosed in U.S. Pat. No. 5,698,548,
which is incorporated herein by reference.

In another embodiment, sterol or 5a-stanol inhibitors
useful in the compositions, therapeutic combinations and
methods of the present invention are represented by Formu-
las (VIIA) and (VIIB):

olyl, tetrahydronaphthyl, pyridyl, pvrazinyl, pyrimidinyl, 45
quinolyl or cyclopropyl; W is lower alkyl, lower alkoxy, OH, i
halogeno, —N(RIR,). —NHC(O)OR,,. —NHC(O)R,. B (VILA)
NO,, CN, N,, SH, 8(0)yo-(lower alkyl),
COOR, 5, —CON(R)(Rs), —COR,,, phenoxy, benzy- R oA
loxy, —CH=CHC(O)R,,, —OCF, or tert-butyl-dimethyl- 50 B'—D
silyloxy, wherein when W is 2 or 3 substituents, the sub- and
stituents can be the same or different, and wherein Ry, R, -\J\
R, R, and R, are as defined in Formula V1. O R4
Also preferred are compounds of Formula VI wherein R, 55 B (VIIB)
is : |
R A
| E
—CH or  —C(OH)—. 60 AN
0 R4

Another group of preferred compounds of Formula V1 is
in which R, and R; are each —CH,— and the sum of v and
v is 2, 3 or 4, with u=v=2 being more preferred.

R, is preferably B—(CH,),— or B—(CH,),-Z-(CH,),
wherein B, Z, g, e and r are as defined above. B is preferably

65

or a pharmaceutically acceptable salt or solvate thereof,
wherein:

Ais —CH=CH—, —C=C—or —(CH,),— whereinp is
0,1 or2;
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21 22
Bis
R, D R A B R,
5
Rs -
/ /X - (CH,): H p-MeO-  p-MeO-phenyl
\)\ phenyl
) —/ R; CH,C(O) phenyl phenyl p-MeO-phenyl
B'is —{(CH,):— H — phenyl p-MeO-phenyl
Ry 10 {CH3 ) H p-OH- p-MeO-phenyl
/-\ Ry phenyl
/ \< —{CH3):— H ethylene p-MeO- p-MeO-phenyl
_\ phenyl
Ry {CH3)s H 3-MeO- p-MeO-phenyl
15 phenyl

D is —(CH,),,C(O)— or —(CH,),— wherein m is 1, 2 {CH,)s ethyl phenyl  p-MeO-phenyl
3 or 4 and q 1: g 3 or 4: ~q e {CH; ) phenyl phenyl p-MeO-phenyl
’ ) T ’ {CH;)s thyl henyl 2.4,6-tri-MeO-

E is C), to Cy alkyl or —C(O)—(C, 1o Cg)-alkyl, : o e phenvln :
wherein the alkyl is straight or branched, saturated or —(CHy)— methyl — phenyl p—Me.O-phenvl
containing one or more double bonds; ((‘.Hy}_: - p-T\'T-II;- p—McO-phcnjvl

R is hydrogen, C,—C, 5 alkyl, straight or branched, satu- phenyl
rated or containing one or more double bonds, or B—

(CH,),—, wherein ris 0, 1, 2, or 3;

R,. R, Rs. R, R,. and Rs. are independently selected > The first-listed compound_in thf: above tabl.e having the
from the group consisting of hydrogen, lower alkyl, lower (3R.4S) absolute stereochemistry is more preferred.
alkoxy, carboxy, NO,, NH,, OH, halogeno, lower alky- Preferred compounds of Formula (VIIB) are those
lamino, dilower alkylamino, —NHC({O)OR;, R;O,SNH— wherein R is hydrogen, methyl, ethyl, phenyl or phenylpro-
and —S(0),NH,; 30 pyl. Another group of preferred compounds of Formula

R, is (VIIB) is that wherein R, is p-methoxyphenyl or 2.4.6-

trimethoxyphenyl. Still another group of preferred com-
ORe) pounds of Formula (VIB) is that wherein A is ethylene or a
/ \(( S bond. Yet another group of preferred compounds of Formula
33 (VI1IB)is that wherein E is decyl, oleoyl or 7-Z-hexadecenyl.
= Preferably R,. R, and R, are each hydrogen.
More preferred compounds of Formula (VIIB) are those
wherein n is 0, 1, 2 or 3 wherein R is hydrogen, methyl, ethyl, phenyl or phenylpro-

R is lower alkyl; and 40 pyl; R, is p-methoxyphenyl or 2.4.6-trimethoxyphenyl; A is

R is OH, lower alkyl, phenyl, benzyl or substituted ethylene or a bond; E is decyl, oleoyl or 7-Z-hexadecenyl;
phenyl wherein the substituents are 1-3 groups indepen-  1d Ry, R; and R; are each hydrogen.
dently selected from the group consisting of lower alkyl, A preferred compound of Formula (VIIB) is that wherein
lower alkoxy, carboxy, NO,, NH,, OH, halogeno, lower  E is decyl, R is hydrogen, B-A is phenyl and R, is p-meth-
alkylamino and dilower alkylamino; or a pharmaceutically ** oxyphenyl.
acc)cptflb]c salt thereof or a p{U‘dmg lhcrc:ol". o In another embodiment, sterol or Sa-stanol absorption
b ;eterred aTre ctm:ilpounds of korrt;;llat(z%ﬂx)_(\:v herfii? ;{ 1S inhibitors useful in the compositions and methods of the

ydrogen, saturated or mono-unsaturated C,—C,, alkyl or . . VIID):
phenyl. Another group of preferred compounds of Formula 0 present invention are represented by Formula (VIII):
(VIIA) is that in which D is propyl (i.e., —(CH,),—and q °
is 3). A third group of preferred compounds of Formula (VI
(VIIA) is that wherein R, is p-methoxyphenyl or 2.4,6-
trimethoxyphenyl. Still another group of preferred com-
pounds of Formula (VIIA) is that wherein A is ethylene or 55
abond (i.e., —(CH,),— wherein p is zero). R, Ry, and Ry, ™
are preferably each hydrogen, and preferably R, is hydro-
gen, hydroxy, nitro, lower alkoxy, amino or t-butoxycarbo-
nyl-amino and R, and R, are each hydrogen.

More preferred are compounds of Formula (VIIA) g,
wherein R, R,., and R, are each hydrogen, R, is hydrogen,
h}rd_.roxy, (llll‘go, lo(\lV?{r alkoxy, 12]111111151 or t—bgthylcaabonyl— or a pharmaceutically acceptable salt thereof or a solvate
amino and R, and Ry are each hydrogen; R is hydrogen, o P o AUTITY aheoe
ethyl or phenyl; D is propyl; R, is p-methoxyphenyl or lh("“;gr_‘ wherein, ‘1:] Formula (V1II) above,
2.4.6-trimethoxyphenyl; and A is ethylene or a bond. 65 R*"is H or OG*;

Preferred compounds of Formula (VIIA), wherein B' is G and G' are independently selected from the group
phenyl, are shown in the following table: consisting of
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23

tn

24

R1Z-(R"),:

(R

and
0 R! is selected from the group consisting of
—(CH,),—, wherein q is 2-6, provided that when Q
forms a spiro ring, q can also be zero or 1;
—{(CH,),—E—(CH,),—, wherein E is —O—,
—C(0)—, phenylene, —NR**— or —8(0),..,—. e is
s 0-5 and r is 0-5, provided that the sum of e and r is 1-6;
’ —(C,—Cj)alkenylene-; and
—(CIl,)~V—(CIl,),—, wherein V is C;-C, cycloalky-
lene, fis 1-5 and g is 0-5, provided that the sum of
and g is 1-6;
R'?is
20
o CH,R® —(l“.H—~ —(l“.((?l Cg alkyl)— —(|T—
25 |
—C(OH)—, —C(CgHy—R¥)—, —N—, or
provided that when R*® is H or OH, G is not H;
R, R* and R” are independently selected from the group —NO
consisting of H, —OH, halogeno, —NH,, azido, (C,~-Cy) [
alkoxy(C,—C,)-alkoxy or —W—R?’; 30

W is independently selected from the group consisting of

NH—C(0)—, —O—C(0)—, —O—C(O)—NR™)
—NH-C(O) N(R ) and O C(S) NR*)

R? and R® are independently selected from the group
consisting of H, (C,~Cgylalkyl, aryl and aryl(C,—C)alkyl;

R?, R* R’ R7, R** and R** are independently selected
from the group consisting of H, (C,—Cj)alkyl, aryl(C,—C;)
alkyl, —C(O)(C,—C,)alkyl and —C(O)aryl;

R*’ is selected from the group consisting of R**-substi-
tuted T, R*Z-substituted-T-(C,—C,)alkyl, R*Z-substituted-
(C,—Cyalkenyl, R**-substituted-(C,~Cg)alkyl, R**-substi-
tuted-(C;—C,)eycloalkyl  and  R*Z-substituted-(C5-C,)
cycloalkyl(C,—Cg)alkyl;

R*' is selected from the group consisting of H and
(C,-Calkyl;

T is selected from the group consisting of phenyl, furyl,
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiaz-
olyl, benzothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl and
pyridyl;

R*? is independently selected from 1-3 substituents inde-
pendently selected from the group consisting of halogeno,

50

R'* and R'* are independently selected from the group
consisting of —CH,—, —CH(C,-C, alkyl)-, —C(di-
(C,—Cy) alkyl), —CH=CH— and

—C(C,—C, alkyl)=CH—; or R'? together with an adjacent
R', or R'? together with an adjacent R'*, form a

CH=CH— or a —CH=C(C,-C, alkyl)-group;

a and b are independently 0, 1, 2 or 3, provided both are
not zero;

provided that when R'? is —CH—CH— or —C(C,-C,
alkyl)=CH—, a is 1;

provided that when R'? is
alkyl)=CH—, b is 1;

provided that when a is 2 or 3, the R'*’s can be the same
or different; and

provided that when b is 2 or 3, the R'*s can be the same
or different;

and when Q is a bond, R! also can be:

CH=CH— or —C(C,-C,

15 17 15
(C,-Cyalkyl, —OH, phenoxy, — CF;, —NO,. (C, C,) | i |
alkoxy, methylenedioxy, oxo, (C,—C,)alkylsulfanyl, —M—Y—C—Z— —Xg— (O~ Y (()—Z;7— ©r
(C,~Cyalkylsulfinyl, (C,~C_)alkylsulfonyl, —N(CH,),. 55 [ |, |,
C(O)—NH(C,-C,alkyl, C(0)—N((C,~C,)alkyl),, R® s R R
—C(0)y—(C,—C,alkyl, —C(O)—C,—C,)alkoxy and pyr- T
rolidinylcarbonyl; or R** is a covalent bond and R?!, the —X— ()= Y—S(0)ga—:
nitrogen to which it is attached and R** form a pyrrolidinyl, ' § )
R

piperidinyl, N-methyl-piperazinyl, indolinyl or morpholinyl
group, or a (C,~C,)alkoxycarbonyl-substituted pyrrolidinyl,
piperidinyl, N-methylpiperazinyl, indolinyl or morpholinyl
group;

Ar' is aryl or R'%substituted aryl;

Ar? is aryl or R''-substituted aryl;

Q is a bond or, with the 3-position ring carbon of the
azetidinone, forms the spiro group

60

65

Mis —O— —S—, —S(0)— or —S(0),—;

X. Y and Z are independently selected from the group
consisting of —CH,—, —CH(C,~-Cylalkyl- and —C(di-
(C,-Calkyl):

R'® and R'" are independently selected from the group
consisting of 1-3 substituents independently selected from
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the group consisting of (C,~Cyalkyl, —OR', —O(CO)
R', —O(CO)OR?!, —O(CH,),_sOR"?, —O(CO)NR'’R*",

NR!°RZ, —NR'*(CO)R?°, —NR'’(CO)OR?!, —NR'?
(COINR*°R?, —NR'"S0O,R?, —COOR"?,
—CONR'"R*®, —COR'?, —SO,NR'R*®, S§(0),,R*,
—O(CH,),.;,—COOR"?, —O(CH,),_;,cCONRR*®,

(C,-C, alkylene)-COOR'®, —CH=CH—COOR",
—CF;, —CN, —NO, and halogen;

R' and R'7 are independently selected from the group
consisting of —OR', —O(CO)R", —O(CO)OR*' and

O(CO)NR'R?;

R'® and R'® are independently selected from the group
consisting of H, (C,—Cylalkyl and aryl; or R'> and R'®
together are =0, or R'7 and R'® together are =0;

dis 1, 2or 3;

his0,1,2,3 or 4;

sisOor 1;tis0or 1; m, n and p are independently 0-4:

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

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;

vis Oor 1;

jand k are independently 1-5, provided that the sum of j,
k and v is 1-5;

and when Q is a bond and R' is

R]S
_Xj_ (Cl—Yr—S(O).—

RIE

Ar! can also be pyridyl, isoxazolyl, furanyl, pyrrolyl, thie-
nyl, imidazolyl, pyrazolyl, thiazolyl, pyrazinyl, pyrimidinyl
or pyridazinyl;

R'? and R*® are independently selected from the group
consisting of H, (C,—Cglalkyl, aryl and aryl-substituted
(C,~Cgalkyl;

R?! is (C,~Cy)alkyl, aryl or R**-substituted aryl;

R?2 is H. (C,~Cy)alkyl, aryl (C,~C,)alkyl, —C(O)R'® or

COOR";

R** and R** are independently 1-3 groups independently

selected from the group consisting of H, (C,—Cyalkyl, .

(C,~Cyalkoxy, —COOH, NO,, —NRR®, —OH and
halogeno; and

R* is H, —OH or (C,-Cgalkoxy.

Ar* is preferably phenyl or R'!'-phenyl, especially

(4-R'")-substituted phenyl. Preferred definitions of R'! are 3

lower alkoxy, especially methoxy, and halogeno, especially
fluoro.

Ar' is preferably phenyl or R'-substituted phenyl, espe-
cially (4-R!°)-substituted phenyl. Preferably R'® is halo-
geno, and more preferably fluoro.

There are several preferred definitions for the —R*
combination of variables:

Q is a bond and R' is lower alkylene, preferably propy-
lene;

Q

Q is a spiro group as defined ab(m;, wherein preferably
R'? and R'* are each ethylene and R'? is

tn
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—CH— o ——C(OH)— - and R'is (CHalq

wherein q is 0-6;
Q is a bond and R' is

R]S
—M—Y,—C—Z7—

RlE

wherein the variables are chosen such that R' is
O—CH,—CH(OH)—;

Q is a bond and R'

rRY RIS

|
©)—Z7—
R]é

—Xe—(Cl—Y5

RIS

wherein the is variables arc choscen such that R! is —CH

(OH)_(CHz)z_; and
Qis a bond and R' is

RIS
—X— (O Yi—S(0)p2—

Rl

wherein the variables are chosen such that R' is —CH
(OH)—CH,—S(0),.,—

A preferred compound of Formula (V111) therefore, is one
wherein G and G' are as defined above and in which the
remaining variables have the following definitions:

Ar' is phenyl or R'%-substituted phenyl, wherein R'° is
halogeno;

Ar® is phenyl or R''-phenyl, wherein R'"' is 1 to 3
substituents independently selected from the group consist-
ing of C,~C; alkoxy and halogeno;

Q is a bond and R' is lower alkylene: Q, with the
3-position ring carbon of the azetidinone, forms the group

RIE_fRIB)a

(R

wherein preferably R'* and R'* are each ethylene and a and
b are each 1, and wherein R'? is

or

—CH— —C(OH)—
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Qs abond and R' is —O—CH,—CH(OH)—: Q is a bond
and R' is —CH(OH)—(CH,),—; or Q is a bond and R" is
CH(OH)—CH,—S(0),.

Preferred variables for G and G' groups of the formulae

~omOR?  and

CH,OR®

o QRS

OR*

are as follows:
R? R?, R* R*, R°and R are independently selected from
the group consisting of H, (C,—Cjy)alkyl, benzyl and acetyl.

Preferred variables for group G or G' of the formula:

OR¥*
R%Oy,, R
OR?

R4(),,,‘ 0 0 CH,R"

(o] CH,R®

are as follows:

R* R*?, R* and R* are selected from the group consisting
of H, (C,—Cy)alkyl, benzyl and acetyl;

R, R* and R” are independently selected from the group
consisting of H, —OH, halogeno, —NH,, azido, (C,—C,)
alkoxy(C,—Cg)alkoxy and —W—R3,

wherein W is —O—C(O)— or —O—C(O)—NR*'—,
R3!is Hand R* is (C,~Cg)alkyl, —C(0)—(C,—C,)alkoxy-
(C,~Cgalkyl, T, T—(C,~Cglalkyl, or T or T—(C,~Cj)alkyl
wherein T is substituted by one or two halogeno or (C,~Cy)
alkyl groups.

Preferred R*® substituents are selected from the group
consisting of: 2-fluorophenyl, 2,4-difluoro-phenyl, 2,6-
dichlorophenyl, 2-methylphenyl, 2-thienylmethyl, 2-meth-
oxy-carbonylethyl, thiazol-2-yl-methyl, 2-furyl, 2-methoxy-
carbonylbutyl and phenyl.

Preferred combinations of R, R* and R? are as follows:

1) R, R* and R” are independently —OH or —O—C(O)

NH—R?*’, especially wherein R*is —OH and R and R®
are —O—C(0)—NH-—R?*” and R*® is selected from
the preferred substituents identified above, or wherein
R and R“ are each —OH and R? is —O—C(0)—NH
R*“ wherein R*” is 2-fluorophenyl, 2.4-difluorophenyl,
2,6-dichlorophenyl;

2) R* is —OH, halogeno, azido or (C,—C,)-alkoxy

(C,~Cgyalkoxy, R” is H, halogeno, azido or (C,~Cj)
alkoxy(C,—C,)-alkoxy. and R is —O—C(O)—NH—

21 0f 40
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R*, especially compounds wherein R® is
H and R*® is 2-fluorophenyl;

3)R,R* and R” are independently —OH or —O—C(0)—
R* and R* is (C,~Cy)alkyl, T, or T substituted by one
or two halogeno or (C,~Cjlalkyl groups, especially
compounds wh(;‘g'cin R is —OH and R® and R” are
—O—C(0)—R" wherein R*® is 2-furyl; and

4) R, R* and R” are independently —OH or halogeno.
Three additional classes of preferred compounds are
those wherein the C'" anomeric oxy is beta, wherein the
C* anomeric oxy is beta, and wherein the R group is
alpha. G and G' are preferably selected from:

OH, R” is

wlOH, wonlQH,

—CHa ~mOH, 0Ac,

PhCE 110,’ PhCH 30,{

-l OCH, Ph,

CO,CH,Ph
OCH;

= OCH,Ph,

el OH, —CH, “lOH,

OH

and

CH0Ac
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-continued -continued
F, 0 OR?
5 —Hy(
OR*
ORK

wherein Ac is acetyl and Ph is phenyl.
Preferably, R®® is H or OH, more preferably H. The
O—G substituent is preferably in the 4-position of the
phenyl ring to which it is attached.

In another embodiment, sterol or Sa-stanol absorption
inhibitors useful in the compositions and methods of the
present invention are represented by Formula (IX) below:

(IX)
/D rx
g
——

Arl—L—C—0Q

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

R! is selected from the group consisting of H. G, G', G*,
—S0;H and —PO;H;

G is selected from the group consisting of: I1,

[}
i

30

40

(sugar derivatives)

wherein R, R® and R” are each independently selected
from the group consisting of H, —OH, halo, —NH,, azido,
(C,—Cgalkoxy(C,~Cglalkoxy or —W—R3;

W is independently selected from the group consisting of

NH—C(0)—, —O—C(O)—, —O—C(0)—N(R*)

NH-—C(O)—N(R*)— and —O—C(S)—N(R*")

R? and R® are each independently selected from the group
consisting of H, (C,—Cj)alkyl, acetyl, arvl and aryl(C,—Cy)
alkyl:

R3 R* R® R7, R** and R* are each independently
selected from the group consisting of H, (C,—Cg)alkyl,
acetyl, aryl(C,~-Cyalkyl, —C(O)(C,-C)alkyl and —C(O)
aryl;

R*? is independently selected from the group consisting of

5 R*2.substituted T, R*Z-substituted-T—(C,~C,)alkyl, R*-

substituted-(C,~C,Jalkenyl, R*3-substituted-(C,~C)alkyl,
R*Z-substituted-(C;—C,)cycloalkyl and R*3-substituted-
(C5—C;)eyceloalkyl(C,—Cgalkyl;

R*! is independently selected from the group consisting of
H and (C,-C)alkyl;

T is independently selected from the group consisting of
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiaz-
olyl, isothiazolyl, benzothiazolyl, thiadiazolyl, pyrazolyl,
imidazolyl and pyridyl;

R*? is independently selected from 1-3 substituents which
are each independently selected from the group consisting of
H, halo, (C,~C,)alkyl, —OH, phenoxy, —CF,;, —NO,,
(C,~C,)alkoxy, methylenedioxy, oxo, (C,~C,)alkylsulfanyl,
(C,~Clalkylsulfinyl, (C,-C,)alkylsulfonyl, N(CHs;),,
—C(O)—NH(C,—Cyalkyl, —C(O)—N((C,—C,alkyl),,
—C(0)—(C,—C,alkyl, —C(O)—C,—C,)alkoxy and pyr-
rolidinylcarbonyl; or R*? is a covalent bond and R3!, the
nitrogen to which it is attached and R** form a pyrrolidinyl,

RO _ piperidinyl, N-methyl-piperazinyl, indolinyl or morpholinyl
45 group, or a (C,~C,)alkoxycarbonyl-substituted pyrrolidinyl,
piperidinyl, N-methylpiperazinyl, indolinyl or morpholinyl
group;
G' is represented by the structure:
C(O)OR?, CH,ORS, 50
O
ORS, R_isJJ\
55
wherein R*? is independently selected from the group con-
ORJ.. sisting of unsubstituted alkyl, R**-substituted alkyl, (R**)
(R*%alkyl-,
RA3(C
60
and CH—
CH,R" CH,
65
CH,R® N HO
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-continued
CHy— RIS
CH
!—< i i s —M—Y,—C—Z7,— .
I\\/I\H RIS
Ol RI.- RlS
_xm_(c}a_Yn_fc)l_zp_ or
|
10 18 16
N NI ¢ RIS R
|
—Xj—(CJ\,—‘:’k—SfO)u 27
I,llus
R** is one to three substituents, each R** being indepen- 15
dently selected from the group counsisting of HOOC—,
HS—, (CH;)S—, H,N—, (NH)(NH)C(NH)—, (NH,)C  wherein M is —O—, —S—, —S(O)— or —S(0O),
(0)— and HOOCCH(NH;")CH,S8—; X, Y and Z are each independently selected from the

R*? is independently selected from the group consisting of
H and NH,—;

R?® is independently selected from the group consisting of
H, unsubstituted alkyl, R**-substituted alkyl, unsubstituted
cycloalkyl and R**-substituted cycloalkyl;

G is represented by the structure:

RY7—0Q
CH—R™

wherein R*” and R** are each independently selected from
the group consisting of (C,—Cg)alkyl and aryl;

R*° is one to five substituents, each R*>® being indepen- >

dently selected from the group consisting of:

20

[}
i

30

° alkyl,

group consisting of —CH,—, —CH(C,—C)alkyl- and
~C(di-(C,~Calkyl)-

R® is selected from the group consisting of H and alkyl;

R!% and R!! are each independently selected from the
group consisting of 1-3 substituents which are each inde-
pendently selected from the group consisting of (C,-Cy)
OR'?, —O(CO)R'®, —O(CO)OR?!, —O(CH,), <
OR', —O(CO)NRI?R®, —NR'R¥, —NR'’(CO)R%,

NR'’(CO)OR?!, —NR'’(CO)NRZ°R?*, —NR'?SO,R?",
—COOR', —CONR'"R*, —COR', —SO,NR"’R*,
S(0),R*,  —O(CH,),,o—COOR™,  —O(CH,), o
CONR"R*’, —(C,~C, alkylene)-COOR"?, —CH=CH—
COOR'", —CF,, —CN, —NO, and halo;

R'* and R'7 are each independently selected from the
group consisting of —OR'?, —OC(O)R'?, —OC(O)OR?',
—OC(O)NR"R*,

R'® and R'® are each independently selected from the
group consisting of H, (C,~Cy)alkyl and aryl;

a) H; or R'? and R'° together are =0, or R'” and R'® together
b) —OH; are .=0;
¢) —OCH;; " d is 1.2 or 3; ‘
d) fluorine: his0,1. 2,3 or 4;

’ sisOor1;
e) chlm’imf; tis 0 or 1;'
fH—0-G; m, n and p are each independently selected from 0-4;
g) —0—GY, _ provided that at least one of s and t is 1, and the sum of
h) —O0—G?% S m, n, p, s and t is 1-6; provided that when pis O and t 1s 1,
i) —SO,H; and the sum of m, n and p is 1-5; and provided that when p is
) POJII; 0 and s is 1, the sum of m, t and n is 1-5;
o 3 a

provided that when R is H, R?¢ is not H, —OH, —OCH; or

O G:

Ar' is aryl, R'"-substituted aryl, heteroaryl or R'®-substi-
tuted heteroaryl;

Ar? is aryl, R"'-substituted aryl, heteroaryl or R*"-substi-
tuted heteroaryl;

vis Oor l;

j and k are each independently 1-5, provided that the sum
of j, k and v is 1-5;

Q is a bond, —(CH,),—, wherein q is 1-6, or, with the
3-position ring carbon of the azetidinone, forms the spiro
group

55
L is selected from the group consisting of:
a) a covalent bond; RI2—(RM),;
b) —(CH,),—, wherein q is 1-6; “
¢) —(CH,),—E—(CH,),—. wherein E is —O—, (R%%
—C(O)—, phenylene, —NR**— or —8(0),,—, e is s
0-5 and r is 0-5, provided that the sum of eand r is 1-6; wherein R™ is
d) —(C,-C,alkenylene-: | |
e) (CH,)/~V—(CH,),—,  wherein Vs — CH—» —CCCealkyl)—» —CF—
C,—Cgeycloalkylene, fis 1-5 and g is 0-5, provided 45 |
that the sum of f and g is 1-6; and —C(OH)— , —C(Cgly—R¥)— , —N— ,or
0
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A more preferred compound is one represented by for-
-continued mula XI:
—"NO

R'* and R' are each independently selected from the
group consisting of —CH,—, —CH(C,—C alkyl)-, —C(di-
(C, Cpalkyl), —CH=CH — and —C(C, C, alkyl)
=CH-—; or R'? together with an adjacent R'?, or R'?
together with an adjacent R', form a —CH=CH— or a

CH=C(C,C alkyl)-group;

aand b are each independently 0, 1, 2 or 3, provided both
are not zero; provided that when R'? is —CH=CH— or

C(C -C, alkyl}=CH—, a is 1: provided that when R is
—CH=CH— or —C(C,—C, alkyl)=CH—, b is 1; pro-
vided that when a is 2 or 3, the R'*'s can be the same or
different; and provided that when b is 2 or 3, the R"*’s can
be the same or different;

and when Q is a bond and L is

RlS

—X— (O Yy—8(0lp—

RI6

then Ar' can also be pyridyl, isoxazolyl, furanyl, pyrrolyl,
thienyl, imidazolyl, pyrazolyl, thiazolyl, pyrazinyl, pyrim-
idinyl or pyridazinyl;

R'? and R*® are each independently selected from the
group consisting of H, (C,—Cg)alkyl, aryl and aryl-substi-
tuted (C,—Cj)alkyl;

R?! is (C,~Cy)alkyl, aryl or R**-substituted aryl;

R*? is H, (C,-Cyalkyl, aryl (C,~C,)alkyl, —C(O)R'® or

COOR'?;

R** and R* are each independently selected from the
group consisting of 1-3 substituents which are each inde-
pendently selected from the group consisting of H, (C,—C;)
alkyl, (C,~Cyalkoxy, —COOH, NO,, —NR'"R*°, —OH
and halo; and

R* is H, —OH or (C,—Cg)alkoxy.

Examples of compounds of Formula (1X) which are
useful in the methods and combinations of the present
invention and methods for making such compounds are
disclosed in U.S. patent application Ser. No. 10/166,942,
filed Jun. 11, 2002, incorporated herein by reference.

An example of a useful compound of this invention is one
represented by the formula X:

OH

wherein R! is defined as above.
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(XI)

Another useful compound is represented by Formula X11:

XII

O HO

OH
HO,
O
(¢}

HO O

O
HO

F d

OH

OH

OH

In another embodiment, compositions, pharmaceutical
compositions, therapeutic combinations, kits and methods of
treatment as described above are provided which comprise:
(a) at least one hormone replacement therapy composition;
and (b) at least one sterol or 5c.-stanol absorption inhibitor
or pharmaceutically acceptable salts thereof or solvates
thereof. Suitable sterol or Sa-stanol absorption inhibitors
include substituted azetidinone compounds or substituted
p-lactam compounds such as are discussed above in For-
mulae 1-XI1l. Other useful substituted azetidinone com-
pounds include N-sulfonyl-2-azetidinones such as are dis-
closed in U.S. Pat. No. 4,983,597 and ethyl 4-(2-
oxoazetidin-4-yl)phenoxy-alkanoates such as are disclosed
in Ram et al., Indian I. Chem. Sect. B. 29B, 12 (1990), p.
11347, which are incorporated by reference herein.

The compounds of Formulae 1-X11 can be prepared by
known methods, including the methods discussed above
and, for example, WO 93/02048 describes the preparation of
compounds wherein —R'—Q— is alkylene, alkenylene or
alkylene interrupted by a hetero atom, phenylene or
cycloalkylene; WO 94/17038 describes the preparation of
compounds wherein Q is a spirocyclic group; WO 95/08532
describes the preparation of compounds wherein —R*
Q— is a hydroxy-substituted alkylene group; PCT/US95/

03196 describes compounds wherein —R'—Q— is a
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hydroxy-substituted alkylene attached to the Ar' moiety
through an —O— or 8(0),,— group; and U.S. Ser. No.
08/463,619, filed Jun. 5, 1995, now U.S. Pat. No. 5,633,246
describes the preparation of compounds wherein —R'
Q— is a hydroxy-substituted alkylene group attached the
azetidinone ring by a —S(O),_,— group.

The daily dose of the sterol or 5c-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

tn

36

Other examples of PPARa activators useful with the
practice of the present invention include suitable fluorophe-
nyl compounds as disclosed in U.S. 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
PPARa activator compounds as disclosed in WO 98/43081
which is incorporated herein by reference.

Non-limiting examples of PPARy activator include suit-

50 mg/day. and more preferably about 10 mg per day. given 10 able derivatives of glitazones or thiazolidinediones, such as.
in a single dose or 2-4 divided doses. The exact dose, troglitazone (such as REZULIN® troglitazone (-5-[[4-[3.4-
however, 1s determined by the attending clinician and is dihydro-6-hydroxy-2,5,7.8-tetramethyl-2H-1-benzopyran-
dependent on the potency of the compound administered, 2-yl)methoxy |phenyl]methyl]-2.4-thiazolidinedione) com-
the age, weight, condition and response of the patient. mercially available from Parke-Davis); rosiglitazone (such
For administration of pharmaceutically acceptable salts of 15 as AVANDIA® rosiglitazone maleate (-5-[[4-]2-(methyl-2-
the above compounds, the weights indicated above refer to pyridinylamino)ethoxy |phenyl]methyl]-2,4-thiazolidinedi-
the weight of the acid equivalent or the base equivalent of  one, -2-butenedioate) commercially available from Smith-
the therapeutic compound derived from the salt. Kline Beecham) and pioglitazone (such as ACTOS™
Also useful in the present invention are compositions or pioglitazone hydrochloride (5-[[4-[2-(5-ethyl-2-pyridinyl)
therapeutic combinations that can further comprise at least 20 ethoxy|phenyl|methyl]-2.4-|thiazolidinedione monohydro-
one (one or more) activators for peroxisome proliferator- chloride) commercially available from Takeda Pharmaceu-
activated receptors (PPAR). The activators act as agonists ticals). Other useful thiazolidinediones include ciglitazone,
for the peroxisome proliferator-activated receptors. Three englitazone, darglitazone and BRL 49653 as disclosed in
subtypes of PPAR have been identified, and these are WO 98/05331 which is incorporated herein by reference:;
designated as peroxisome proliferator-activated receptor 25 PPARy activator compounds disclosed in WO 00/76488
alpha (PPAR«), peroxisome proliferator-activated receptor which is incorporated herein by reference; and PPARy
gamma (PPARy) and peroxisome proliferator-activated activator compounds disclosed in U.S. Pat. No. 5,994,554
receptor delta (PPARS). It should be noted that PPARS is which is incorporated herein by reference.
also referred to in the literature as PPAR[} and as NUC1, and Other useful classes of PPARy activator compounds
each of these names refers to the same receptor. 30 include certain acetylphenols as disclosed in U.S. Pat. No.
PPARa regulates the metabolism of lipids. PPARa is 5,859,051 which is incorporated herein by reference; certain
activated by fibrates and a number of medium and long- quinoline phenyl compounds as disclosed in WO 99/20275
chain fatty acids, and it is involved in stimulating [}-oxida- which is incorporated herein by reference; aryl compounds
tion of fatty acids. The PPARy receptor subtypes are as disclosed by WO 99/38845 which is incorporated herein
involved in activating the program of adipocyte differentia- 35 by reference; certain 1,4-disubstituted phenyl compounds as
tion and are not involved in stimulating peroxisome prolif- disclosed in WO 00/63161; certain aryl compounds as
eration in the liver. PPARS has been identified as being disclosed in WO 01/00579 which is incorporated herein by
useful in increasing high density lipoprotein (HDL) levels in reference; benzoic acid compounds as disclosed in WO
humans. See, e.g., WO 97/28149. 01/12612 & WO 01/12187 which are incorporated herein by
PPARa activator compounds are useful for, among other 40 reference; and substituted 4-hydroxy-phenylalconic acid
things, lowering triglycerides, moderately lowering LDL compounds as disclosed in WO 97/31907 which is incor-
levels and increasing HDL levels. Useful examples of porated herein by reference.
PPARq activators include fibrates. PPAR® compounds are useful for, among other things,
Non-limiting examples of suitable fibric acid derivatives lowering triglyceride levels or raising HDL levels. Non-
(“fibrates™) include clofibrate (such as ethyl 2-(p-chlorophe- 45 limiting examples of PPARS activators include suitable
noxy)-2-methyl-propionate, for example ATROMID-S® thiazole and oxazole derivates, such as C.A.S. Registry No.
Capsules which are commercially available from Wyeth- 317318-32-4, as disclosed in WO 01/00603 which is incor-
Ayerst); gemfibrozil (such as 5-(2,5-dimethylphenoxy)-2,2- porated herein by reference); certain fluoro, chloro or thio
dimethylpentanoic acid, for example LOP1D® tablets which phenoxy phenylacetic acids as disclosed in WO 97/28149
are commercially available from Parke Davis); ciprofibrate 50 which is incorporated herein by reference; suitable non-f-
(C.A.S. Registry No. 52214-84-3, see U.S. Pat. No. 3,948, oxidizable fatty acid analogues as disclosed in U.S. Pat. No.
973 which is incorporated herein by reference); bezafibrate 5,093,365 which is incorporated herein by reference; and
(C.A.S. Registry No. 41859-67-0, see U.S. Pat. No. 3,781, PPARS compounds as disclosed in WO 99/04815 which is
328 which is incorporated herein by reference); clinofibrate incorporated herein by reference.
(C.A.S. Registry No. 30299-08-2, see U.S. Pat. No. 3,716, 55  Moreover, compounds that have multiple functionality for
583 which is incorporated herein by reference); binifibrate activating various combinations of PPARa, PPARy and
(C.A.S. Registry No. 69047-39-8, see BE 884722 which is PPAR® are also useful with the practice of the present
incorporated herein by reference); lifibrol (C.A.S. Registry invention. Non-limiting examples include certain substi-
No. 96609-16-4); fenofibrate (such as TRICOR® micron- tuted aryl compounds as disclosed in U.S. Pat. No. 6,248,
ized fenofibrate (2-{4-(4-Chlorobenzoyl) phenoxy]-2-me- 60 781; WO 00/23416; WO 00/23415; WO 00/23425; WO
thyl-propanoic acid, 1-methylethyl ester) which is commer- 00/23445; WO 00/23451; and WO 00/63153, all of which
cially available from Abbott Laboratories or LIPANTHYL® are incorporated herein by reference, are described as being
micronized fenofibrate which is commercially available useful PPARa and/or PPARy activator compounds. Other
from Labortoire Founier, France) and mixtures thereof. non-limiting examples of useful PPARo. and/or PPARy
These compounds can be used in a variety of forms, includ- 65 activator compounds include activator compounds as dis-
ing but not limited to acid form, salt form, racemates, closed in WO 97/25042 which is incorporated herein by
enantiomers, zwitterions and tautomers. reference; activator compounds as disclosed in WO
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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 U.S. Pat. No. 6,008,237 which is

incorporated herein by reference; arylthiazolidinedione and

tn
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inhibitors, for example L-659.699 ((E.E)-11-[3'R-(hydroxy-
methyl)-4'-oxo0-2'R-oxetanyl]-3,5,7R-trimethyl-2.4-undeca-
dienoic acid); squalene synthesis inhibitors, for example
squalestatin 1; and squalene epoxidase inhibitors, for
example, NB-598 ((E)-N-ethyl-N-(6,6-dimethyl-2-hepten-
4-ynyl)-3-[(3.3"-bithiophen-5-yl)methoxy|benzene-metha-

namine hydrochloride) and other sterol biosynthesis inhibi-
tors such as DMP-565. Preferred HMG CoA reductase

inhibitors include lovastatin, pravastatin and simvastatin.

aryloxazolidinedione compounds as disclosed in WO 10 The most preferred HMG CoA reductase inhibitor is simv-
00/78312 and WO 00/78313G which are incorporated herein astatin.
by reference; GW2331 or (2-(4-[difluorophenyl]-Thepty- Generally, a total daily dosage of cholesterol biosynthesis
]llll‘Cili;'f)_91]1\);3]8;h;él;g;););:lz'lll‘f{lli'lbllt}’ric comp(;gn{]s as d:' inhibitor(s) can range from about 0.1 to about 160 mg per
closed 1n 331 which 1s incorporated heremn by day, and preferably about 0.2 to about 80 mg/day in single
reference; aryl compounds as disclosed in U.S. Pat. No. 15 Oryj 3 di[\)!idcd dgzcs_ glday ¢
6=166=1049 WhiChd is i(l;;otl‘porzcllt?d \\lilg)re(;rll;]ggg ;efi?llllc?; The compositions, therapeutic combinations or methods
oxazole compounds as disclosed . W) U WIICR 15— of the present invention can further comprise one or more
incorporated herein by reference; and dithiolane compounds bile acid sequestrants. Bile acid sequestrants bind bile acids
as disclosed in WO 01/25225 and WO 01/25226 whichare  j; the intestine, interrupting the enterohepatic circulation of
1nc&r}poratcdﬁll]cr;;}1;lf3{y r ‘;!‘cr‘iﬂc'"" 45 inclado substt 20 bile acids and causing an increase in the faecal excretion of
1er uselul FEAR activator compounds nclude substi- - gergids. Use of bile acid sequestrants is desirable because of
:Elﬁ(}))c(r)llﬁl.};};l:;(]hvsg)liﬁ;ﬂgg:;g%?;gﬁﬁzg11“::«[1];:{1] their nnn-s.;yslcmic m(}dc of action. Bile acid sequestrants
are incorpora-t o ’herein by l:eiérence‘ mercapm;: arboxylic can lower 1‘ntrahepatlc choleste_l'ql and‘pmmote the synthesis
compounds as disclosed in WO 00;’5&)392 which is incor- 25 :;I" ;?;l:g;]regljzéilj{r;?;ﬂ:;zl \f;:,lgll; Eint[}{.; ﬁgbg_om plasma
gfjmlwfl ;cniﬁcl; %&%r;;gbi} ?slc o‘fu.ranonc (-‘(I)lléllp l(lj um‘ls ; S Non-limiting examples of suitable bile acid sequestrants
rLl‘T"Srgrlic:mcarboxylic cmnp(ﬁlcnzlslcs Elcog?igz:):cd ?fle HiV(); include ch(?]t?styramine (a st}frene—di‘\-'inylben'z ene copoly-
99/46232 which is incorporated herein by reference; com- mer cnma‘lm.ng. quat.c mary’ ammonium cationic groups
pounds as disclosed in WO 99/12534 which is incorporated 30 capa‘b!'e‘ of bmdlr,lg,?l-le_ﬁcﬁ?’ suc}} zis ?UF §T‘Rfm,\l-?b01:
herein by reference; benzene compounds as disclosed in WO ?U] SE; ].{AT ;/'I](r] 1 :150 t..t;)btslyr'im]r‘m \f ek are ld vara ];,
99/15520 which is incorporated herein by reference; dm_nﬁ l‘ns‘:toh'— Y e‘r? dqllll ‘hl).‘ C(;e;stlipo (a Cctpoayl‘ne‘l}'l ?_
o-anisamide compounds as disclosed in WO 01/21578 CISLEQ,?TS;H]_]E; df] 1 '-(:h _Om-, o IL F;IX)}pmp‘;,l;l: MI,L_-,&
which is incorporated herein by reference; and PPAR acti- y lesevelz i l:i e_I]b]w.E(" ‘(m‘ehdrv‘dih;l | (?h T}gll blT‘ldudlL
vator compounds as disclosed in WO 01/40192 which is 35 o eseve an Ay rociior! 8 (uc as Weihno avie s (poly
incorporated herein by reference. (al_lylamlne hydroch]or_lde) cross-linked with epichlorohy-

The peroxisome proliferator-activated receptor(s) activa- drin and, alkylated m!h l-bmm-(]dccam{ and (6-br_0mu-
tor(s) are administered in a therapeutically effective amount ?exyl)q—rtrlrlzlethy]z.l'lnr‘no‘n.llugl] ‘btll'o‘n.nfle:) ‘“"h‘ml‘ll E’n’? %a:a,llzibl?
to treat the specified condition, for example in a daily dose o san 3{0), W‘%tu soluble derivatives suci as 3, -10ene,
preferably ranging from about 50 to about 3000 mg per day, 40 N—(f:ycloalky]) a]ky]1a11}111es find pollgl} 154m, lnsolubl‘e quat-
and more preferably about 50 to about 2000 mg per day, erm;ed ].Jolystyrefleb, saponins and 'mlxtures'thereoi. Other
given in a single dose or 2—4 divided doses. The exact dose, 1}1\sef;1_l"bll_le ?cr]qd wc&;gﬂ(‘)&;‘r}s i gfs (%15310\;&‘8 glg gg;fs 5 aferg
however, is determined by the attending clinician and is Upbp it;t]{;:ll;s ?:)2'92 295 and 5 7[]3d11183 Whic}; are incém dI:J_
dependent on such factors as the potency of the compound m.lc(.l hc'rcin i)y, rcﬁ:: rcr;cc. Suitab].‘c inorganic( chulcsl?ml
administered, the age, weight, condition and response of the 45 RS T . L
patient. sequestrants include bls!nuth sall(,yh‘ilc plus mommunllo{m(.

Also useful with the present invention are compositions or cla}:_. aluminum hydrox_lde and Calc?m—n car_bonate antacids.
therapeutic combinations that can further comprise one or (.rcncrﬂ]ly‘_. a total daily dosage of bile acid sequestrant(s)
more pharmacological or therapeutic agents or drugs such as can range from about 1 to about 50 grams per day, and
cholesterol biosynthesis inhibitors and/or lipid-lowering 50 p!-c!"cmh]y about 2 to about 16 grams per day in single or 2-4
agents discussed below. divided doses.

Non-limiting examples of cholesterol biosynthesis inhibi- The compositions or treatments of the present invention
tors for use in the compositions, therapeutic combinations can further comprise one or more ileal bile acid transport
and methods of the present invention include competitive (“IBAT™) inhibitors (or apical sodium co-dependent bile
inhibitors of HMG CoA reductase, the rate-limiting step in 55 acid transport (“ASBT”) inhibitors) coadministered with or
cholesterol biosynthesis, squalene synthase inhibitors, in combination with the peroxisome proliferator-activated
squalene epoxidase inhibitors and mixtures thereof. Non- receptor activator(s) and sterol absorption inhibitor(s) dis-
limiting examples of suitable HMG CoA reductase inhibi- cussed above. The 1BAI inhibitors can inhibit bile acid
tors include statins such as lovastatin (for example MEVA- transport to reduce LDL cholesterol levels. Non-limiting
COR® which is available from Merck & Co.), pravastatin 6o €xamples of suitable IBAT inhibitors include benzothiepines
(for example PRAVACHOL® which is available from Bris- ~ such as therapeutic compounds comprising a 2.3.4.5-tet-
tol Meyers Squibb), fluvastatin, simvastatin (for example rahydro-1-benzothiepine 1,1-dioxide structure such as are
ZOCOR® which is available from Merck & Co.), atorvas- disclosed in PCT Patent Application WO 00/38727 which is
tatin, cerivastatin, C1-981, rivastatin (sodium 7-(4-fluo- incorporated herein by reference.
rophenyl)-2,6-diisopropyl-5-methoxymethylpyridin-3-yl)- 65  Generally, a total daily dosage of 1BAT inhibitor(s) can
3,5-dihydroxy-6-heptancate) and pitavastatin  (such as range {rom about 0.01 to about 1000 mg/day, and preferably
NK-104 of Negma Kowa of Japan); HMG CoA synthetase about (1.1 to about 50 mg/day in single or 2-4 divided doses.
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The compositions or treatments of the present invention
can further comprise nicotinic acid (niacin) and/or deriva-
tives thereof. As used herein, “nicotinic acid derivative™
means a compound comprising a pyridine-3-carboxylate
structure or a pyrazine-2-carboxylate structure, including
acid forms, salts, esters, zwitterions and tautomers, where
available. Examples of nicotinic acid derivatives include
niceritrol, nicofuranose and acipimox (5-methyl pyrazine-
2-carboxylic acid 4-oxide). Nicotinic acid and its derivatives

tn
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Generally, a total daily dosage of probucol or derivatives
thereof can range from about 10 to about 2000 mg/day, and
preferably about 500 to about 1500 mg/day in single or 2-4
divided doses.

The compositions or treatments of the present invention
can further comprise low-density lipoprotein (LDL) receptor
activators, coadministered with or in combination with the
peroxisome proliferator-activated receptor activator(s) and
sterol absorption inhibitor(s) discussed above. Non-limiting

inhibit hepatic production of VLDL and its metabolite LDL 10 examples of suitable LDL-receptor activators include HOE-
and increases HDL and apo A-1 levels. An example of a 402, an imidazolidinyl-pyrimidine derivative that directly
suitable nicotinic acid product is NIASPAN® (niacin stimulates LDL receptor activity. See M. Huettinger et al.,
extended-release tablets) which are available from Kos. “Hypolipidemic activity of HOE-402 is Mediated by Stimu-

Generally, a total daily dosage of nicotinic acid or a lation of the LDL Receptor Pathway™, Arterioscler. Thromb.
derivative thereof can range from about 500 to about 10,000 15 1993: 13:1005-12.
mg/day, preferably about 1000 to about 8000 mg/day, and Generally, a total daily dosage of LDL receptor
more preferably about 3000 to about 6000 mg/day in single ~ activator(s) can range from about 1 to about 1000 mg/day in
or divided doses. single or 2—4 divided doses.

The compositions or treatments of the present invention The compositions or treatments of the present invention
can further comprise one or more AcylCoA:Cholesterol 20 can further cmnprisc. fish oil, which contains Omega 3 l"a‘tty
O-acyltransferase (“ACAT™) Inhibitors, which can reduce  acids (3-PUEA), which can reduce VLDL and triglyceride
LDL and VLDL levels, coadministered with or in combi- levels, coadministered with or in combination with the
nation with the peroxisome proliferator-activated receptor ~ peroxisome proliferator-activated receptor activator(s) and
activator(s) and sterol absorption inhibitor(s) discussed sterol absorption inhibitor(s) discussed above. Generally, a
above. ACAT is an enzyme responsible for esterifying 25 total daily dosage of fish oil orOmega31'atr)_/ aci_ds can range
excess intracellular cholesterol and may reduce the synthesis from about 1 to about 30 grams per day in single or 2-4
of VLDL, which is a product of cholesterol esterification, divided doses. . ) .
and overproduction of apo B-100-containing lipoproteins. The compositions or treatments of the present invention

Non-limiting examples of useful ACAT inhibitors include can I.'urlhcr comprise nalur'fll water soluble fibers, such as
avasimibe ([2.4.6-tris(1-methylethyl)phenyljacetylJsul- 3° psy]]lum,‘ guar, oat and pec‘rm,.wlnch can rec!uce cholesterol
famic acid, 2.6-bis(1-methylethyl)phenyl ester, formerly ~ levels. Generally, a total daily dosage of natural water
known as CI-1011), HL-004, lecimibide (DuP-128) and soluble f'ihcr's can range I"r'.on'l about 0.1 to about 10 grams
CL-277082  (N-(2.4-difluorophenyl)-N-[[4-(2.2-dimethyl- ~ Per day in single or 2-4 divided doses. o
propyl)phenyl]methyl]— N-heptylurea). See P. Chang et al., l'hc compositions or treatments of the present invention
“Current, New and Future Treatments in Dyslipidaemia and 35 ©an further comprise plant sterols, pla‘nt stanols and/or tarfy
Atherosclerosis”, Drugs 2000 July; 60(1); 55-93, which is acid esters of plant sl_ano]s, t_:uch as sitostanol ester used in
incorporated by reference herein. BENECOL® margarine, ?vhlch can reduce cholesterol lev-

Generally, a total daily dosage of ACAT inhibitor(s) can els. Generally, a total }lally dosag‘,c of plant sterols, plant
range from about 0.1 to about 1000 mg/day in single or 24 stanols and/or fatty acid esters of plant Stmel.S can range
divided doses. 40 from about 0.5 to about 20 grams per day in single or 2-4

o, . . . divided doses.

Fn}e composttions or treatments1 of the present invention The compositions or treatments of the present invention
can further comprise one or more Cholesteryl Ester Transfer . . ..

. e o s . . . can further comprise antioxidants, such as probucol, toco-
Protein (“CETP”) Inhibitors coadministered with or in com- herol, ascorbic acid, B-carotene and selenium, or vitamins
bination with the peroxisome proliferator-activated receptor _ PRETOT, ascorb; C . ; ’ o

. L . 45 such as vitamin B, or vitamin B,,. Generally, a total daily
activator(s) and sterol absorption inhibitor(s) discussed d R .o .

N . osage of antioxidants or vitamins can range from about
above. CETP is responsible for the exchange or transfer of 0.05 to about 10 arams per day in single or 2.4 divided
cholesteryl ester carrying HDL and triglycerides in VLDL. d. e grams p v I sing

. . - - - e OS5Cs.

_Non-limiting examples of suitable CETP inhibitors are The compositions or treatments of the present invention
disclosed in PCT Patent Application No. WO 00/38721 and 5, can further comprise monocyte and macrophage inhibitors
US Pat. No. 6=14?=090= which are incorporated herein by such as polyunsaturated fatty acids (PUFA), thyroid hor-
reference. Pancreatic cholesteryl ester hydrolase (PCEH) mones including throxine analogues such as CGS-26214 (a
m._hlbltor‘._; such as WF_\Y—IZ;SQS also can be coadﬂll_n_lslered thyroxine compound with a fluorinated ring), gene therapy
w=1th or in combination w1‘lh the peroxisome pmlllcral})r— and use of recombinant proteins such as recombinant apo E.
‘T‘C“_W}Ted re?ep‘ror(s) activator and  sterol absorption g Generally, a total daily dosage of these agents can range
inhibitor(s) discussed above. from about 0.01 to about 1000 mg/day in single or 2-4

Generally, a total daily dosage of CETP inhibitor(s) can divided doses.
range from about 0.01 to about 1000 mg/day, and preferably The compositions, therapeutic combinations or methods
about 0.5 to about 20 mg/kg body weight/day in single or of the present invention can further comprise one or more
divided doses. 60 obesity control medications. Different obesity control medi-

The compositions or treatments of the present invention cations include, but are not limited to, drugs that reduce
can further comprise probucol or derivatives thereof (such as energy intake or suppress appetite, drugs that increase
AGI1-1067 and other derivatives disclosed in U.S. Pat. Nos. energy expenditure and nutrient-partitioning agents. Suit-
6,121,319 and 6,147.250), which can reduce LDL levels, able obesity control medications include, but are not limited
coadministered with or in combination with the peroxisome 65 to, noradrenergic agents (such as diethylpropion, mazindol,
proliferator-activated receptor activator(s) and sterol absorp- phenylpropanolamine,  phentermine, phendimetrazine,
tion inhibitor(s) discussed above. phendamine tartrate, methamphetamine, phendimetrazine
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and tartrate); serotonergic agents (such as sibutramine, fen-
fluramine, dexfenfluramine, fluoxetine, fluvoxamine and
paroxtine); thermogenic agents (such as ephedrine, caffeine,
theophylline, and selective B3-adrenergic agonists); an
alpha-blocking agent; a kainite or AMPA receptor antago-
nist; a leptin-lipolysis stimulated receptor; a phosphodi-
esterase enzyme inhibitor; a compound having nucleotide
sequences of the mahogany gene; a fibroblast growth factor-
10 polypeptide; a monoamine oxidase inhibitor (such as

tn
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amidinoazoles, bis-arlysulfonylaminobenzamide
tives, peptidic Factor Xa inhibitors).

The compositions, therapeutic combinations or methods
of the present invention can further comprise one or more
cardiovascular agents which are chemically or structurally
different from the sterol or 5a-stanol absorption inhibitor(s).
Useful cardiovascular agents include but are not limited to
calcium channel blockers (clentiazem maleate, amlodipine
besylate, isradipine, nimodipine, felodipine, nilvadipine,

deriva-

befloxatone, moclobemide, brofaromine, phenoxathine, esu- 10 qifedipine, tt_eludipine h_ydrochloride_.‘ diltiazem‘ hydrochlo-
. befol. toloxatone. pirlindol. amiflamine. serclorem- n_dc. bc]fnsdl],. Vcra_lp_aml] hydmch]t_mdc. fostedil); adrener-
PIOng, Berok, P L ! gic blockers (fenspiride hydrochloride, labetalol hydrochlo-
ine, bazinaprine, lazabemide, milacemide and caroxazone); de . alfuzosin_ hvdrochloride.  acebutolol
L. Lo . ride, proroxan, alfuzosin hydrochloride, acebutolol,
a.con'lpound for increasing llpl.d —me‘tabgl{sm (such as evo- acebutolol  hydrochloride, alprenolol  hydrochloride,
filamlne compounds); and a lipase 1fﬂ11b1t0r (such as _Or]_ 15 atenolol, bunolol hydrochloride, carteolol hydrochloride,
istat). Generally, a fotal dosage of the above-described  celiprolol hydrochloride, cetamolol hydrochloride, ciclo-
obesity control medications can range from 1 10 3,000 prolo] hydrochloride, dexpropranolol hydrochloride, diac-
mg/day, desirably from about 1 to 1,000 mg/day and more etolol hydrochloride, dilevalol hydrochloride, esmolol
desirably from about 1 to 200 mg/day in single or 2-4 hydrochloride, exaprolol hydrochloride, flestolol sulfate,
divided doses. 20 labetalol hydrochloride, levobetaxolol hydrochloride,
The compositions, therapeutic combinations or methods levobunolol hydrochloride, metalol hydrochloride, meto-
of the present invention can further comprise one or more prolol, metoprolol tartrate, nadolol, pamatolol sulfate, pen-
blood modifiers which are chemically or structurally differ- butolol sulfate, practolol, propranolol hydrochloride, sotalol
ent from the sterol absorption inhibitor(s). Useful blood hydrochloride, timolol, timolol maleate, tiprenolol hydro-
modifiers include but are not limited to anti-coagulants 25 chloride, tolamolol, bisoprolol, bisoprolol fumarate, nebiv-
(argatroban, bivalirudin, dalteparin sodium, desirudin, dicu- olol); adrenergic stimulants; angiotensin converting enzyme
marol, lyapolate sodium, nafamostat mesylate, phenprocou- (ACE) inhibitors (benazepril hydrochloride, benazeprilat,
mon, tinzaparin sodium, warfarin sodium); antithrombotic captopril, delapril hydrochloride, fosinopril sodium, liben-
(anagrelide hydrochloride, bivalirudin, cilostazol, dalteparin zapril, moexipril hydrochloride, pentopril, perindopril,
sodium, danaparoid sodium, dazoxiben hydrochloride, efe- 30 quinapril hydrochloride, quinaprilat, ramipril, spirapril
gatran sulfate, enoxaparin sodium, fluretofen, ifetroban, hydrochloride, spiraprilat, teprotide, enalapril maleate, lisi-
ifetroban sodium, lamifiban, lotrafiban hydrochloride, nap- nopril, zofenopril calcium, perindopril erbumine); antihy-
sagatran, orbofiban acetate, roxifiban acetate, sibrafiban, pertensive agents (althiazide, benzthiazide, captopril,
tinzaparin sodium, trifenagrel, abciximab, zolimomab ari- carvedilol, chlorothiazide sodium, clonidine hydrochloride,
tox); fibrinogen receptor antagonists (roxifiban acetate, 35 cyclothiazide, delapril hydrochloride, dilevalol hydrochlo-
fradafiban, orbofiban, lotrafiban hydrochloride, tirofiban, ride, doxazosin mesylate, fosinopril sodium, guanfacine
xemilofiban, monoclonal antibody 7E3, sibrafiban); platelet hydrochloride, methyldopa, metoprolol succinate, moexipril
inhibitors (cilostazol, clopidogrel bisulfate, epoprostenol, hydrochloride, monatepil maleate, pelanserin hydrochloride,
epoprostenol sodium, ticlopidine hydrochloride, aspirin, phenoxybenzamine hydrochloride, prazosin hydrochloride,
ibuprofen, naproxen, sulindae, idomethacin, mefenamate, 40 primidolol, quinapril hydrochloride, quinaprilat, ramipril,
droxicam, diclofenac, sulfinpyrazone, piroxicam, dipy- terazosin hydrochloride. candesartan, candesartan cilexetil,
ridamole); platelet aggregation inhibitors (acadesine, bera- telmisartan, amlodipine besylate, amlodipine maleate,
prost, beraprost sodium, ciprostene calcium, itazigrel, bevantolol hydrochloride); angiotensin 11 receptor antago-
lifarizine, lotrafiban hydrochloride, orbofiban acetate, nists (candesartan, irbesartan, losartan potassium, cande-
oxagrelate, fradafiban, orbofiban, tirofiban, xemilofiban); 45 sartan cilexetil, telmisartan); anti-anginal agents (amlo-
hemorrheologic agents (pentoxifylline); lipoprotein associ- dipine  besylate, amlodipine  maleate, betaxolol
ated coagulation inhibitor; Factor V1la inhibitors (4H-31- hydrochloride, bevantolol hydrochloride, butoprozine
benzoxazin-4-ones, 4H-3,1-benzoxazin-4-thiones, quinazo- hydrochloride, carvedilol, cinepazet maleate, metoprolol
lin-4-ones,  quinazolin-4-thiones,  benzothiazin-4-ones, succinate, molsidomine, monatepil maleate, primidolol,
imidazolyl-boronic acid-derived peptide analogues TFPl- s0 ranolazine hydrochoride, tosifen, verapamil hydrochloride);
derived peptides, naphthalene-2-sulfonic acid {1-[3-(ami- coronary vasodilators (fostedil, azaclorzine hydrochloride,
noiminomethyl)-benzyl]-2-oxo-pyrrolidin-3-(S)-yl }amide chromonar hydrochloride, clonitrate, diltiazem hydrochlo-
trifluoroacetate, dibenzofuran-2-sulfonic acid {1-[3-(ami- ride, dipyridamole, droprenilamine, erythrityl tetranitrate,
nomethyl)-benzyl]-5-oxo-pyrrolidin-3-yl}-amide, tolulene- isosorbide dinitrate, isosorbide mononitrate, lidoflazine,
4-sulfonic acid {1-[3-(aminoiminomethyl)-benzyl]-2-ox0- 55 mioflazine hydrochloride, mixidine, molsidomine, nic-
pyrrolidin-3-(S )-yl}-amide trifluorcacetate, 3.,4-dihydro- orandil, nifedipine, nisoldipine, nitroglycerine, oxprenolol
1H-isoquinoline-2-sulfonic acid {1-[3- hydrochloride, pentrinitrol, perhexiline maleate, preny-
(aminoiminomethyl)-benzyl]-2-oxo-pyrrolin-3-(S)-yl}- lamine, propatyl nitrate, terodiline hydrochloride, tolamolol,
amide trifluoroacetate); Factor Xa inhibitors (disubstituted verapamil); diuretics (the combination product of hydro-
pyrazolines, disubstituted triazolines, substituted n-[(ami- 60 chlorothiazide and spironolactone and the combination
noiminomethyl)phenyl] propylamides, substituted n-[(ami- product of hydrochlorothiazide and triamterene).
nomethyl)phenyl|propylamides, tissue factor pathway The compositions, therapeutic combinations or methods
inhibitor (TFP1), low molecular weight heparins, hep- of the present invention can further comprise one or more
arinoids, benzimidazolines, benzoxazolinones, benzopiper- antidiabetic medications for reducing blood glucose levels in
azinones, indanones. dibasic (amidinoaryl) propanoic acid 65 a human. Useful antidiabetic medications include, but are
derivatives, amidinophenyl-pyrrolidines, amidinophenyl- not limited to, drugs that reduce energy intake or suppress
pyrrolines, amidinophenyl-isoxazolidines, amidinoindoles, appetite, drugs that increase energy expenditure and nutri-
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ent-partitioning agents. Suitable antidiabetic medications
include, but are not limited to, sulfonylurea (such as aceto-
hexamide, chlorpropamide, gliamilide, gliclazide, glime-
piride, glipizide, glyburide, glibenclamide, tolazamide, and
tolbutamide), meglitinide (such as repaglinide and nateglin-
ide), biguanide (such as metformin and buformin), thiazo-
lidinedione (such as troglitazone, rosiglitazone, pioglita-
zone, ciglitazone, englitazone, and darglitazone), alpha-

glucosidase  inhibitor (such as acarbose, miglitol, 10 menopausal women. The compositions and treatments can
camiglibose, and voglibose), certain peptides (such as be administered by any suitable means that produce contact
amlintide, pramlintide, exendin, and GLP-1 agonistic pep- of these compounds with the site of action in the body, for
tides), and orally administrable insulin or insulin composi- example in the plasma, liver or small intestine of a subject.
ﬁl?n for intestinal dfelivery t}le.r eof.‘ Generf]lly? a total dosage The daily dosage for the various compositions and thera-
91 the above-described ant‘ldlapetlc nledlcatl‘Oi%S can range g peutic combinations described above can be administered to
from 0.1 to 1,000 mg/day in single or 2-4 divided doses. a patient in a single dose or in multiple subdoses, as desired.
Compositions and therapeutic combinations of the present Subdoses can be administered 2 to 6 fimes per day, for
invention having the above-described sterol adsorption  example. Sustained release dosages can be used. Where the
inhibitors and hormonal replacement therapy also can be hormone replacement therapy composition and sterol or
useful for treating or preventing vascular inflammation or 20 5g-stanol absorption inhibitor(s) are administered in sepa-
for reducing c-reactive protein levels in a mammal in need rate dosages, the number of doses of each component given
of such treatment. Vascular inflammation refers to arterial per day may not necessarily be the same, e.g., one compo-
damage and bodily responses thereto. Vascular inflammation nent may have a greater duration of activity and will
is an etiological event that often recedes the development ) therefore need to be administered less frequently.
and the continual process of atherosclerotic coronary heart 2 The compositions, therapeutic combinations or medica-
disease. Vascular inflammation, beginning with an injury or ments of the present invention can further comprise one or
change in the endothelial wall of the artery, may cause an more pharmaceutically acceptable carriers, one or more
alteration in the intimal layer that increases platelet adhesion excipients and/or one or more additives. The pharmaceutical
to the endothelium. compositions can comprise about 1 to about 99 weight
Vascular stimuli to mammals, such as cellular injury or 3 percent of active ingredient (one or more compounds of
inflammation, may lead to the production of various pro- ~ Formula I-XII), and preferably about 5 to about 95 percent
teins, commonly called acute response proteins, in the body. active ingredient.
One particular type of acute phase protein is c-reactive Useful pharmaceutically acceptable carriers can be solid,
protein (CRP). Manufactured in the liver and deposited in . liquid or gas. Non-limiting examples of pharmaceutically
damaged tissue, CRP is found in high levels in inflammatory acceptable carriers include solids and/or liquids such as
fluids and in both the intimal layer of the atherosclerotic magnesium carbonate, magnesium stearate, talc, sugar, lac-
artery and within the lesions of atherosclerotic plague. tose, ethanol, glycerol, water and the like. The amount of
Studies have shown a positive association between CRP carrier in the treatment composition or therapeutic combi-
and coronary artery disease. For example, in a survey of 388 4, nation can range from about 5 to about 99 weight percent of
British men aged 50-69, the prevalence of coronary artery the total weight of the treatment composition or therapeutic
disease increased 1.5 fold for each doubling of CRP level combination. Non-limiting examples of suitable pharmaceu-
(Mendall MA, Patel P, Ballam L, et al., “C-reactive protein tically acceptable excipients and additives include non-toxic
and its relation to cardiovascular risk factor: A population compatible fillers, binders_spch as starch, POl)’Vill)’l pyrroli-
based cross sectional study ”, BMJ. 1996; 312:1061-1065.). 45 done or cellulose ethers, disintegrants such as sodium starch
Multiple prospective studies have also demonstrated that glycolate, crosslinked polyvinyl pyrrolidone or croscarmel-
baseline CRP is a good marker of future cardiovascular lose sodium, buffers, preservatives, anti-oxidants, lubri-
events (Riker P, Haughie P. Prospective studies of C-reactive ~ cants, flavorings, thickeners, coloring agents, wetling agents
protein as a risk factor for cardiovascular disease. J Investig such as sodium lauryl sulfate, emulsifiers and the like. The
Med. 1998; 46:391-395.). 5o amount of excipient or additive can range from about 0.1 to
For example, cholesteryl esters are a major component of about 9? }Veigllt percent "?f the to‘fal v‘veigl i of thf.'\ treatment
atherosclerotic lesions which results in vascular inflamma- composition or therapeutic combination. One ‘sklllcd in ‘lh‘c
tion and an increase in plasma c-reactive protein levels. The art would ul}d.erstal.lc‘i that the amount of carrier(s), excipl-
inhibition of cholesteryl ester formation and reduction of ents and ad(.lllivcs (if present) can vary. Further cxam.plcs of
serum cholesterol can inhibit the progression of atheroscle- ss phannaceutlca_l]y acceptab!g carriers and metl?ods Ot, fmanu-
rotic lesion formation, thereby treating or preventing vas- facture for various compositions can be fuu‘nd in A Gennaro
cular inflammation. Moreover, these sterol absorption (ed,;)-' R,e_mmgton: The'Sc.lence anFi 'Practlce O,t I.’harmacy,
inhibitors are useful lowering or controlling c-reactive pro- 20" Edition, (2000), Lippincott Williams & Wilkins, Balti-
tein blood levels in a mammal to less than about 3.4 mg/dL., more, Md.
desirably to less than 1.0 mg/dL, and more desirably to less 60  Useful solid form preparations include powders, tablets,
than 0.4 mg/dL. Methods for reducing blood c-reactive dispersible granules, capsules, cachets and suppositories. An
protein levels are further described in assignee’s U.S. patent example of a preparation of a preferred solid form dosage
application Ser. No. 10/247,032, entitled “METHODS FOR ~ formulation is provided below.
TREATING OR PREVENTING VASCULAR INFLAM- Useful liquid form preparations include solutions, sus-
MATION USING STEROL ABSORPTION 65 pensions and emulsions. As an example may be mentioned
INHIBITOR(S)” and filed on same day herewith, the con- water or water-propylene glycol solutions for parenteral
tents of which are incorporated herein by reference. injection or addition of sweeteners and opacifiers for oral
PENN EX. 2235
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Mixtures of any of the pharmacological or therapeutic
agents described above can be used in the compositions and
therapeutic combinations of these other embodiments of the
present invention.

The compositions and therapeutic combinations of the
present invention can be administered to a subject in need of
such treatment in a therapeutically effective amount to treat
vascular conditions, such as vascular conditions in post-
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solutions, suspensions and emulsions. Liquid form prepara-
tions may also include solutions for intranasal administra-
tion.

Aerosol preparations suitable for inhalation may include
solutions and solids in powder form, which may be in
combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas, e.g. nitrogen.

Also useful are solid form preparations which are
intended to be converted, shortly before use, to liquid form
preparations for either oral or parenteral administration.
Such liquid forms include solutions, suspensions and emul-
sions.

The compounds of the invention may also be deliverable
transdermally. The transdermal compositions can take the
form of creams, lotions, aerosols and/or emulsions and can
be included in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose.

Preferably the compound is administered orally.

The following formulation exemplifies one of the dosage
forms of this invention. In the formulation, the term “Active
Compound I” designates a sterol or Sa-stanol absorption
inhibitor and the term “Active Compound II” designates a
hormone replacement therapy, estrogen receptor modulator
or antiestrogen described herein above.

EXAMPLE
Tablets

No. Ingredient mg/tablet
1 Active Compound 1 10
2 Lactose monohydrate NF 55
3 Microerystalline cellulose NF 20
4 Povidone USP (K29-32) 4
5 Croscarmellose sodium NF 8
6 Sodium lauryl sulfate NP 2
7 Magnesium stearate NF 1
Total 100

In the present invention, the above-described tablet can be
coadministered with a tablet, capsule, etc. comprising a
dosage of Active Compound II, for example a hormonal
replacement therapy as described above.

Method of Manufacture

Mix Item No. 4 with purified water in suitable mixer to
form binder solution. Spray the binder solution and then
water over Items 1, 2 and 6 and a portion of item 5 in a
fluidized bed processor to granulate the ingredients. Con-
tinue fluidization to dry the damp granules. Screen the dried
granule and blend with Item No. 3 and the remainder of Item
No. 5. Add Item No. 7 and mix. Compress the mixture to
appropriate size and weight on a suitable tablet machine.

For coadministration in separate tablets or capsules, rep-
resentative formulations comprising a sterol or Sa-stanol
absorption inhibitor such as are discussed above are well
known in the art and representative formulations comprising
a hormonal replacement therapy such as are discussed above
are well known in the art. It is contemplated that where the
two active ingredients are administered as a single compo-
sition, the dosage forms disclosed above for sterol or
Sa-stanol absorption inhibitor may readily be modified
using the knowledge of one skilled in the art.

Since the present invention relates to reducing the plasma
sterol (especially cholesterol) or Sa-stanol concentrations or
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levels by treatment with a combination of active ingredients
wherein the active ingredients may be administered sepa-
rately, the invention also relates to combining separate
pharmaceutical compositions in kit form. That is, a kit is
contemplated wherein two separate units are combined: a
pharmaceutical composition comprising at least one hor-
monal replacement therapy and a separate pharmaceutical
composition comprising at least one sterol or Sa-stanol
absorption inhibitor as described above. The kit will pref-
erably include directions for the administration of the sepa-
rate components. The kit form is particularly advantageous
when the separate components must be administered in
different dosage forms (e.g.. oral and parenteral) or are
administered at different dosage intervals.

The treatment compositions and therapeutic combinations
of the present invention can inhibit the intestinal absorption
of sterol or Sa-stanol in subjects and can be useful in the
treatment and/or prevention of vascular conditions, such as
atherosclerosis, hypercholesterolemia and sitosterolemia,
stroke, obesity and lowering of plasma levels of cholesterol
in mammals, in particular in humans such as women, and
preferably post-menopausal women.

In another embodiment of the present invention, the
compositions and therapeutic combinations of the present
invention can reduce plasma concentration of at least one
sterol selected from the group consisting of phytosterols
(such as sitosterol, campesterol, stigmasterol and avenos-
terol), or Sa-stanols (such as cholestanol, Sa-campestanol,
Sa-sitostanol), cholesterol and mixtures thereof. The plasma
concentration can be reduced by administering to a subject
in need of such treatment an effective amount of at least one
treatment composition or therapeutic combination compris-
ing at least one HRT and at least one sterol or Sa-stanol
absorption inhibitor described above. The reduction in
plasma concentration of sterols or Sa-stanols can range from
about 1 to about 70 percent, and preferably about 10 to about
50 percent. Methods of measuring serum total blood cho-
lesterol and total LDL cholesterol are well known to those
skilled in the art and for example include those disclosed in
PCT WO 99/38498 at page 11, incorporated by reference
herein. Methods of determining levels of other sterols in
serum are disclosed in H. Gylling et al., “Serum Sterols
During Stanol Ester Feeding in a Mildly Hypercholester-
olemic Population”, J. Lipid Res. 40: 593-600 (1999),
incorporated by reference herein.

Illustrating the invention is the following example which,
however, is not to be considered as limiting the invention to
their details. Unless otherwise indicated, all parts and per-
centages in the following examples, as well as throughout
the specification, are by weight.

EXAMPLE
Preparation of Compound of Formula (II)

Step 1): To a solution of (8)-4-phenyl-2-oxazolidinone
(41 g, 0.25 mol) in CH,Cl, (200 ml), was added 4-dimethy-
laminopyridine (2.5 g, 0.02 mol) and triethylamine (84.7 ml,
0.61 mol) and the reaction mixture was cooled to 0° C.
Methyl-4-(chloroformyl)butyrate (50 g, 0.3 mol) was added
as a solution in CH,Cl, (375 ml) dropwise over 1 h, and the
reaction was allowed to warm to 22° C. After 17 h, water and
H,S0O, (2N, 100 ml), was added the layers were separated,
and the organic layer was washed sequentially with NaOH
(10%), NaCl (sat’d) and water. The organic layer was dried
over MgSO,, and concentrated to obtain a semicrystalline
product.

PENN EX. 2235
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Step 2): To a solution of TiCl, (18.2 ml, 0.165 mol) in
CH,C1, (600 ml) at 0° C., was added titanium isopropoxide
(16.5 ml, 0.055 mol). After 15 min, the product of Step 1
(49.0 g, 0.17 mol) was added as a solution in CH,C1, (100
ml). After 5 min., diisopropylethylamine (DIPEA) (65.2 ml,
0.37 mol) was added and the reaction mixture was stirred at
0° C. for 1 h, the reaction mixture was cooled to -20° C., and
4-benzyloxybenzylidine(4-fluoro)aniline (1143 g, 0.37
mol) was added as a solid. The reaction mixture was stirred
vigorously for 4 h at —20° C., then acetic acid was added as
a solution in CH,Cl, dropwise over 15 min, the reaction
mixture was allowed to warm to 0° C., and H,SO,, (2N) was
added. The reaction mixture was stirred an additional 1 h,
the layers were separated, washed with water, separated and
the organic layer was dried. The crude product was crystal-
lized from ethanol/water to obtain the pure intermediate.

Step 3): To a solution of the product of Step 2 (8.9 g, 14.9
mmol) in toluene (100 ml) at 50° C., was added N.O-bis
(trimethylsilyDacetamide (BSA) (7.50 ml, 30.3 mmol).
After 0.5 h, solid TBAF (0.39 g, 1.5 mmol) was added and
the reaction mixture stirred at 50° C. for an additional 3 h.
The reaction mixture was cooled to 22° C., CH;0H (10 ml),
was added. The reaction mixture was washed with HCI (IN),

NaHCO; (1 N) and NaCl (sat’d.), and the organic layer was
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reaction mixture was stirred under a pressure (60 psi) of H,
gas for 16 h. The reaction mixture was filtered and the
solvent was concentrated to obtain compound 6A. Mp
164-166° C.; C1 (M*H) 410. [],,>*==28.1° (¢ 3, CH,OH).
Elemental analysis calc’d for C,,H, F,NO;: C70.41; H
5.17: N 3.42; found C 70.25; H 5.19; N 3.54.

Similarly treat compound 6B-1 to obtain compound 6B.
Mp 129.5-132.5° C.; Cl (M*H) 410. Elemental analysis
calc’d for C,,H,, F;NO,: C70.41; H5.17; N 3.42; found C
70.30; H 5.14: N 3.52.

Step 6' (Alternative): To a solution of the product of Step
5(0.14 g, 0.3 mmol) in ethanol (2 ml), was added 10% Pd/C
(0.03 g) and the reaction was stirred under a pressure (60 psi)
of H, gas for 16 h. The reaction mixture was filtered and the
solvent was concentrated to afford a 1:1 mixture of com-
pounds 6A and 6B.

1t will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
1t is understood, therefore, that this invention is not limited
to the particular embodiments disclosed, but it is intended to
cover modifications that are within the spirit and scope of the
invention, as defined by the appended claims.

Therefore, 1 claim:

dried over MgSO,. 25 1. A composition comprising:

Step 4): To a solution of the product of Step 3 (0.94 g, 2.2 (a) at least one hormone replacement therapy composi-
mmol) in CH,OH (3 ml), was added water (1 ml) and tion; and
LiOH.H,O (102 mg, 2.4 mmole). The reaction mixture was (b) at least one sterol or So.-stanol absorption inhibitor or
stirred at 22° C. for 1 h and then additional LiOH.H,O (54 a pharmaceutically acceptable salt thereof or a solvate
mg, 1.3 mmole) was added. After a total of 2 h, HCI (1 N) 30 thereof.

and EtOAc was added, the layers were separated, the organic
layer was dried and concentrated in vacuo. To a solution of
the resultant product (0.91 g, 2.2 mmol) in CH,Cl, at 22° C,,
was added CICOCOCI (0.29 ml, 3.3 mmol) and the mixture
stirred for 16 h. The solvent was removed in vacuo.

Step 5): To an efficiently stirred suspension of 4-fluo-
rophenylzinc chloride (4.4 mmol) prepared from 4-fluo-
rophenylmagnesium bromide (1M in THF, 4.4 ml, 4.4
mmol) and ZnCl, (0.6 g, 4.4 mmol) at 4° C., was added
tetrakis(triphenyl-phosphine)palladium (0.25 g, 0.21 mmol)
followed by the product of Step 4 (0.94 g, 2.2 mmol) as a
solution in THF (2 ml). The reaction was stirred for 1 h at
0° C. and then for 0.5 h at 22° C. HCI (1N, 5 ml) was added
and the mixture was extracted with EtOAc. The organic
layer was concentrated to an oil and purified by silica gel
chromatography to obtain 1-(4-fluorophenyl)-4(S)-(4-hy-
droxyphenyl)-3(R)-(3-ox0-3-phenylpropyl)-2-azetidinone:
HRMS cale’d  for C, H,,F.NO;=408.1429, found
408.1411.

Step 6): To the product of Step 5 (0.95 g, 1.91 mmol) in :

THF (3 ml), was added (R)-tetrahydro-1-methyl-3,3-diphe-
nyl-1H,3H-pyrrolo-[1,2-¢][1,3,2] oxazaborole (120 mg,
0.43 mmol) and the mixture was cooled to =20° C. After 5
min, borohydride-dimethylsulfide complex (2M in THEF,

0.85 ml, 1.7 mmol) was added dropwise over 0.5 h. Aftera s

total of 1.5 h, CH,OH was added followed by HCI (1 N) and
the reaction mixture was extracted with EtOAc to obtain
1-(4-fluorophenyl)-3(R)-[3(S)-(4-fluorophenyl)-3-hydrox-
ypropyl)]-4(S)-[4-(phenylmethoxy )phenyl]-2-azetidinone
(compound 6A-1) as an oil. 'H in CDCl; d H3=4.68. 1=2.3
Hz. Cl (M*H) 500.

Use of (S)-tetra-hydro-1-methyl-3,3-diphenyl-1H.3H-
pyrrolo-[1,2-c][1,3,2] oxazaborole gives the corresponding
3(R)-hydroxypropyl azetidinone (compound 6B-1). 'H in
CDCl; d H3=4.69. J=2.3 Hz. Cl1 (M*H) 500.

To a solution of compound 6A-1 (0.4 g, 0.8 mmol) in
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2. The composition according to claim 1, wherein the at
least one hormone replacement therapy composition com-
prises one or more agents selected from the group consisting
of androgens, estrogens, phytoestrogens, progestins, and
their pharmaceutically acceptable salts.

3. The composition according to claim 2, wherein the
androgens are selected from the group consisting of meth-
yltestosterone (17-hydroxy-17-methyl-, (17B)-androst-4-
en-3-one) and combinations thereof.

4. The composition according to claim 2, wherein the
estrogens are selected from the group consisting of sodium
estrone sulfate, sodium equilin sulfate, sodium 17o-dihy-
droequilin sulfate, sodium 17a-estradiol sulfate, sodium
17p-dihydroequilin sulfate, sodium 17a-dihydroequilenin
sulfate, sodium 17f-dihydroequilenin sulfate, sodium
equilenin sulfate and sodium 17(-estradiol sulfate, ethinyl
estradiol  (19-nor-17a-pregna-1,3,5(10)-trien-20-yne-3,17-
diolestropipate (piperazine estra-1,3,5(10)-trien-17-one,
3-(sulfoxy)-estrone sulfate); and combinations thereof.

5. The composition according to claim 2, wherein the
phytoestrogens comprises one or more soy isoflavones.

6. The composition according to claim 2, wherein the
progestins are selected from the group consisting of nore-
thindrone, norgestrel, micronized progesterone (pregn-4-
ene-3, 20-dione), medroxyprogesterone and combinations
thereof.

7. The composition according to claim 2, wherein the
hormone replacement therapy composition comprises a
combination of progestins and estrogens selected from the
group consisting of the combination of estradiol (estra-1, 3,
5 (10)-triene-3, 17(-diol hemihydrate) and norethindrone
(17[-acetoxy-19-nor-17a-pregn-4-en-20-yn-3-one), the
combination of levonorgestrel (d(-)-13p-ethyl-17a-ethinyl-
178-hydroxygon-4-en-3-one), the combination of ethyno-
diol diacetate (19-nor-17c-pregn-4-en-20-yne-3f3,17-diol
diacetate) and ethinyl estradiol, the combination of

ethanol (2 ml), was added 10% Pd/C (0.03 g) and the desogestrel (13-ethyl-11-methylene-18,19-dinor-17
PENN EX. 2235
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o-pregn-4-en-20-yn-17-0l) and ethinyl estradiol, the com- COOR®, —O(CH,), ,,CONR°R’, -(lower alkylene)
bination of norethindrone and ethinyl estradiol, the combi- COOR®, —CH=CH-—COOR®, —CF 4, —CN, —NO,

nation of norgestrel ((x)-13-ethyl-17-hydroxy-18, 19-dinor-
170-preg-4-en-20-yn-3-one) and ethinyl estradiol, the
combination of norethindrone, ethinyl estradiol, mestranol
(3-methoxy-19-nor-17a-pregna-1,3,5(10)-trien-20-yn-17-

ol), the combination of 17p-estradiol (estra-1,3,5(10)-triene-
3, 178-diol) and micronized norgestimate (17a-17-(Acety-

tn

and halogen;

R? is 1-5 substituents independently selected from the
group consisting of —OR®, —O(CO)R®, —O(CO)
OR®, —O(CH,), sOR®, —O(CO)NR®R’7, —NR°R’,
—NRS(CO)R?, —NR%(CO)OR?, —NR*(CO)NRR",
—NR®SO,R?, —COORS®, —CONR°R’, —CORS®,

loxyl)-13-ethyl-18,19-dinorpregn-4-en-20-yn-3-one3- SO,NR®R7, S(0),.R%, —O(CH,), ,,—COORS,
oxime), the combination of norgestimate (18,19-dinor-17- 10 —O(CH,),.,,CONR®R, -(lower alkylene)COOR® and
pregn-4-en-20-yn-3-one, 17-(acetyloxy)-13-ethyl-, oxime, CH=CH-—COOR?;

(17(ct)-(+)-) and ethinyl estradiol, and the combination of R® R7 and R® are independently selected from the group
conjugated estrogens sodium estrone sulfate and sodium consisting of hydrogen, lower alkyl, aryl and aryl-
equilin sulfate and medroxyprogesterone acetate (20-dione, substituted lower alkyl; and

17-(acetyloxy)-6-methyl-, (6(ct))-pregn-4-ene-3). 15 R? is lower alkyl, aryl or aryl-substituted lower alkyl.

8. The composition according to claim 2, wherein the
hormone replacement therapy composition is an androgen
and estrogen combination selected from the group consisting
of the combination of esterified estrogens sodium estrone
sulfate and sodium equilin sulfate and methyltestosterone
(17-hydroxy-17-methyl-, (17B)-androst-4-en-3-one).

9. The composition according to claim 1, wherein the at
least one hormone replacement therapy composition is
administered to a subject in an amount ranging from about

11. The composition according to claim 10, wherein the
sterol or Sa-stanol absorption inhibitor is represented by
Formula (11) below:

(1)
OH F

0.1 to about 3000 milligrams of hormone replacement 25
therapy composition per day.
10. The composition of claim 1, wherein the sterol or
Sa-stanol absorption inhibitor is represented by Formula (1):
30
I .
R R? f
e — JR—
AR O Y (O 7% AL 12. The composition of claim 1, wherein the sterol or
R! RS 35 Sa-stanol absorption inhibitor is represented by IFormula
. 111):
|l (
7/
0/ \Ar’
(111
. - 1
or a pharmaceutically acceptable salt thereof or a solvate 40 T
thereof,
wherein:
Ar' and Ar® are independently selected from the group
consisting of aryl and R*-substituted aryl;
45

Ar® is aryl or R’-substituted aryl;

X, Y and Z are independently selected from the group
consisting of —CH, CH(lower alkyl)- and
—C(dilower alkyl)-;

R and R? are independently selected from the group

or a pharmaceutically acceptable salt thereof or a solvate
thereof, wherein, in formula (111) above:
Ar' is R*-substituted aryl;

consisting of —OR®, —O(CO)R®, —O(CO)OR? and *° A2 is R*-substituted aryl;
_O(CO)NRGR?E Ar’ is R>-substituted aryl;
R' and R* are independently selected from the group Y and 7 are independently selected from the group
consisting of hydrogen, lower alkyl and aryl; consisting of —CH,—, —CH(lower alkyl)- and
qisOor1; 55 —C(dilower alkyl)-;
risQor 1; A is selected from —O—, —S— —8(0)— or
m, n and p are independently selected from 0, 1, 2, 3 or —8(0),—;
4; provided that at least one of q and r is 1 and the sum R' is selected from the group consisting of —ORS,
ofm,n p,qandris 1, 2,3, 4, 5 or 6; and provided that —O(CO)R®, —O(CO)OR? and —O(CO)NR°R”; R? is
when pis O and ris 1, the sumof m, qand nis 1, 2, 4 selected from the group consisting of hydrogen, lower
3,4 or5; alkyl and aryl; or R! and R? together are =0;
R* is 1-5 substituents independently selected from the qis 1,2 or3;
group consisting of lower alkyl, —OR®, —O(CO)R®, pis0,1,2,3 or4;
—O(CO)OR?, —O(CH,), sOR®, —O(CO)NR°R’, R3 is 1-3 substituents independently selected from the
NRR’, —NR®CO)R’, —NR*CO)OR®, —NR® ¢s group consisting of —OR®, —O(CO)R®, —O(CO)
(CO)NR'R®, —NR°SO,R®, —COOR®, —CONR°R’, OR”?, —O(CH,), ;OR?, —O(CO)NR®R’, —NR°R’,
COR®, —SO,NR°R’, $(0),,R®, —O(CH,), o —NRS(CO)R?, —NR®(CO)OR?, —NR®(CO)NR’R®,
PENN EX. 2235
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NR®SO,-lower alkyl, —NR®SO,-aryl, —CONR°R’,
CORS, SOzNRGRT, S(0)y.,-alkyl, S(O),_,-aryl, -continued
O(CH,),.,,—COOR®, O(CH,),.,,CONRR’, |
o-halogeno, m-halogeno, o-lower alkyl, m-lower alkyl, —NO-

-(lower alkylene)-COOR®, and —CH=CH—COOR?;
R* and R* are independently 1-3 substituents indepen-
dently selected from the group consisting of R®, hydro-
gen, p-lower alkyl, aryl, —NO,, —CF, and p-halo-

£eno;

tn

R® and R7 are independently selected from the group
consisting of —CH,—, —CH(C,-C, alkyl)-, —C(di-

R® R7 and R® are independently selected from the group 10 (C,—C;) alkyl), —CH=CH— and —C(C,—C, alkyl)
consisting of hydrogen, lower alkyl, aryl and aryl- =CH-— or R’ together with an adjacent R°, or R
substituted lower alkyl; and together with an adjacent R, form a —CH=CH-— or

R? is lower alkyl, aryl or aryl-substituted lower alkyl. a —CH=C(C,-C; alkyl)- group;

13. The composition of claim 1 wherein the sterol or aand b are indcp_cndcntly 0,1,20r3, provided both are
Sa-stanol absorption inhibitor is represented by Formula 13 not zero; provided that when R® is —CH=CH- or
(IV): 1(:((31 C, alkyl)=CH-——, a is 1; provided that when

R’ is —CH=CH— or —C(C,—C, alkyl)=CH—, b is
1; provided that when a is 2 or 3, the R®s can be the
(IV) same or different; and provided that when b is 2 or 3,
R 20 the R™’s can be the same or different;
/\-//\__\\\/A and when Q is a bond, R" also can be selected from:
Af—R'—Q ==
RlU
N » M—Y Ll Z
i =M d_ P h_‘
O ‘\Ar3 1|{11
RIZ RlU
or a pharmaceutically acceptable salt thereof or a solvate | . | _
thereof, wherein, in Formula (1V) above: 30 —Xr(t|.],—‘1 O o

A is selected from the group consisting of R*-substituted R13 RY
heterocycloalkyl, R*-substituted heteroaryl, R*-substi- R0
tuted benzofused heterocycloalkyl, and R*-substituted
benzofused hetercaryl; ) X O Y S0

Ar' is aryl or R*-substituted aryl; 33 Rl

Ar? is aryl or R*-substituted aryl;

Q is a b_ond or, with the 3_—posilion ring carbon of the where Mis —O—, — S, —S(0)— or —S(0),
azetidinone, forms the spiro group X, Y and Z are independently selected from the group

40 consisting of —CH,—, —CH(C,—C, alkyl)- and

—C(di-(C,—Cgalkyl);
RS— (R R'® and R'? are independently selected from the group
| _J a consisting of —OR'¥, —O(CO)R'*, —O(CO)OR'®

®): and —O(CO)NR™R';

45 R' and R'® are independently selected from the group
consisting of hydrogen, (C,~Cgalkyl and aryl; or R™®
and and R!! together are =0, or R'? and R'? together are

R' is selected from the group consisting of: =0

(CH,),—, wherein q is 2-6, provided that when Q dis 1,2 or 3;
forms a spiro ring, q can also be zero or 1; 59 his0,1,2,30r4;
(CH,),—G—(CH,), wherein G is O sisOor 1;tis 0 or 1: m, n and p are independently 0-4;
C(O)—, phenylene, —NR®*— or —S(0),.,— e is provided that at least one of s and t is 1, and the sum
0-5 and r is 0-5, provided that the sum of e and r 1s of m, n, p, s and t 1s 1-6; provided that when p 1s 0 and
1-6; tis 1, the sum of m, s and n is 1-5; and provided that
—(C,—C, alkenylene)-; and 55 when p is 0 and s is 1, the sum of m, t and n is 1-5;
—(CH,),—V—(CH,),—, wherein V is C;-C, visOor I
cycloalkylene, fis 1-5 and g is 0-5, provided that the jand k are independently 1-5, provided that the sum of j,
sum of f and g is 1-6; qk and v is 1-5;
R® is selected from: R= is 1-3 substituents on the ring carbon atoms selected
60 from the group consisting of hydrogen, (C,-C, )alkyl,
(C,-C,plalkenyl, (C,—C,y)alkynyl, (C5-Cg)eycloalkyl,
| | | (C5—Cg)eyceloalkenyl, RjT-substitulcd aryl, R”-subst%-
CH— —&(CCaalkyly— » ——CF—— » tuted benzyl, R'7-substituted benzyloxy, R'7- substi-
AT tuted aryloxy, halogeno, —NR"R", NR*R"(C,-C,
| 65 alkylene)-, NR'*R'"*C(O)(C,-C, alkylene)-, —NHC
— COH)—+ ——C(CeHy—R")——+ ——N—— ©r (O)R'®, OH, C,~C, alkoxy, —OC(O)R'®, —COR",
hydroxy(C,—Cyalkyl,  (C,~Cjalkoxy(C,—C)alkyl,
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NO,, —S(0),,R'®, —SO,NR'R'® and —(C,-C,
alkylene)COOR'*; when R? is a substituent on a het-
erocycloalkyl ring, R? is as defined, or is =0 or

O

(CHz)y2:
/

(0]

and, where R? is a substituent on a substitutable ring nitro-
gen, it is hydrogen, (C,—Cylalkyl, aryl, (C,-C,)alkoxy,

aryloxy, (C,-Cjlalkylcarbonyl, arvlcarbonyl, hydroxy,
—(CH,), CONR'°R'®;
O
1{!8
J @
1 or H
/ PN
(CHz)p4 8}

wherein J is —O—, —NH—, —NR'"®*— or —CH,—;

R?* and R* are independently selected from the group
consisting of 1-3 substituents independently selected
from the group consisting of (C,~Cgalkyl, —OR',

O(CO)R™, —O(CO)OR'®, —O(CH,), OR™,
—O(CONRMR'®,  —NRMRY, —NRY™CO)R',
—NR'"(CO)OR"'®, —NR'*(CO)NR'"’R"?,
—NR"S0O,R", —COOR™, —CONRMR',
—COR", SONR"R", §(0),,R'®, —O(CH,), ,o—
COOR'", —O(CH,),_,,CONR"R'®, —(C,—C; alky-
lene)-COOR ', —CH=CH-—COOR", —CF,, —CN,
—NO, and halogen:

R® is hydrogen, (C,~Cy)alkyl, aryl (C,~Cg)alkyl,
R or —COOR'#;

R? and R'7 are independently 1-3 groups independently
selected from the group consisting of hydrogen,
(C,-Cgoalkyl, (C,-Cpalkoxy, —COOH, NO,.
—NR'"R"', OH and halogeno;

R' and R'’ are independently selected from the group
consisting of hydrogen, (C,—Cyalkyl, aryl and aryl-
substituted (C,-C;)alkyl;

R'® is (C,~Cy)alkyl, aryl or R'7-substituted aryl;

R'® is hydrogen or (C,~Cy)alkyl; and

R" is hydrogen, hydroxy or (C,~C,)alkoxy.

14. The composition of claim 1, wherein the sterol or

Sa-stanol absorption inhibitor is represented by Formula

tn

[}
Ln

o) >

40

54

X and Y are independently selected from the group

consisting of —CH, CH{lower alkyl)-, and
C(dilower alkyl)-;

R is —OR®, —O(CO)R®, —O(CO)OR® or —O(CO)
NR°R7; R" is hydrogen, lower alkyl or aryl; or R and R*
together are =0;

qisOorI;

ris 0, 1 or 2;

m and n are independently 0, 1, 2, 3, 4 or 5; provided that
the sum of m,nand qis 1, 2, 3, 4 or 5;

R* is 1-5 substituents independently selected from the
group consisting of lower alkyl, —OR®, —O(CO)R®,
—O(COYOR?, —O(CH,), sOR®, —O(CO)NR°R’,
—NR®R7, —NR*CO)R’, —NRCO)OR®, —NR*
(CO)NR'R®, —NR®SO,R?, —COOR®, —CONR®R’,

COR®, —SO,NR°R’, $(0),,R% —O(CH,), o
(I()()R:, O(CH,),.,,CONR°R’, -(lower alkylene)
COOR and —CH=CH—COOR?;

R’ is 1-5 substituents independently selected from the
group consisting of —OR®, —O(CO)R®, —O(CO)
OR?, —O(CH,), sOR®, —O(CO)NR°R’, —NR°R’,
—NR*(CO)R?, —NR®*(CO)OR?, —NR°(CO)NR'R?®,
—NR®SO,R?, —COOR®, —CONR®R7, —COR®,

SO,NR°R”, S(0),.,R%, O(CH,),_,,—COOR®,
—0O(CH,),.,,CONR®R’, —CF,, —CN, —NO,, halo-
gen, -(lower alkylene)COOR® and —CH=CH—
COORS®,

R® R7 and R® are independently selected from the group
consisting of hydrogen, lower alkyl, aryl and aryl-
substituted lower alkyl;

R? is lower alkyl, aryl or aryl-substituted lower alkyl; and
R'Y is 1-5 substituents independently selected from the
group consisting of lower alkyl, —OR®, —O(CO)R®,
O(CO)OR®, —O(CH,), ;OR®, —O(CO)NR°R’,
NR°R7, —NRYCO)R?, ——NRS(CO)OR®, —NR®
(CO)NR'R®, —NR°SO,R®, —COOR®, —CONR°R’,

COR?, —SO,NR°R”, —8(0),_,R?, —O(CH,), o
COOR®, —O(CH,), ,,CONR°R’, —CF,, —CN,
—NO, and halogen.

15. The composition of claim 1, wherein the sterol or

Sa-stanol absorption inhibitor selected is represented by

5 Formula (V1):

(VI)

. 50
V)
V)
R
| 55
or a pharmaceutically acceptable salt thereof or a solvate
thereof, wherein:
R, is
60
or a pharmaceutically acceptable salt thereof or a solvate | |
thereof, wherein, in Formula (V) above: —CH— "+ ——C(lower alky)— > ——CF—:
Ar' is aryl, R'-substituted aryl or heteroaryl; 65
Ar® is aryl or R*-substituted aryl; —C(OH)——+ ——CiCgHs)=—* ——C(CgHy—R5)—
Ar® is aryl or R*-substituted aryl;
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-continued
| or —*I!:(J';

R, and R; are independently selected from the group
consisting of: —CH,—, —CH(lower alkyl)-, —C(di-
lower alkyl)-, —CH=CH— and —C(lower alkyl)
=CH-—; or R, together with an adjacent R,., or R,
together with an adjacent R,, form a —CH=CH— or
a —CH=C(lower alkyl)- group;

u and v are independently 0, 1, 2 or 3, provided both are
not zero; provided that when R, is —CH=CH— or

C(lower alkyl)=CH-—, v is 1; provided that when
R, is —CH=CH— or —C(lower alkyl)=CH—, u is
1; provided that when v is 2 or 3, the R,’s can be the
same or different; and provided that when u is 2 or 3,
the R;’s can be the same or different;

R, is selected from B-(CH,),,C(O)—, wherein m is 0, 1,
2,3, 4or5;

B—(CH,),—, wherein q is 0, 1, 2, 3, 4, S or 6;
B—(CH,),—7—(CH,),—, wherein Z is —O—, —C(O)—,
phenylene, —N(R®)— or —S8(0)g.»—, eis 0.1.2.3.40r 5
and ris 0, 1, 2, 3, 4 or 5, provided that the sum of ¢ and r
is0.1,2,3,4,5or6:;
B—(C,—C, alkenylene)-;
B—(C,—C, alkadienylene)-;
B-—(CH,),—7Z—(C,-C, alkenylene)-, wherein 7Z is as
defined above, and wherein tis 0, 1, 2 or 3, provided that the
sum of t and the number of carbon atoms in the alkenylene
chain is 2, 3, 4, 5 or 6;
B—(CH,)—V—(CH,),—, wherein V is C5-C; cycloalky-
lene, fis 1,2,3,4or5and gis 0, 1, 2, 3, 4 or 5, provided
that the sum of fand gis 1, 2, 3, 4, 5 or 6;
B—(CH,),—V—(C,—C, alkenylene)- or
B—(C,-C, alkenylene)-V—(CH,),—, wherein V and t are
as defined above, provided that the sum of t and the number
of carbon atoms in the alkenylene chain is 2, 3, 4, 5 or 6;
B—(CH,),—Z—(CH,),—V—(CH,),—, wherein Z and V
are as defined above and a, b and d are independently 0, 1,
2,3, 4, 5 or 6, provided that the sum of a, band d is 0, 1,
2, 3,4, 5 or 6; or T-—(CH,),—, wherein T is cycloalkyl of
3-6 carbon atoms and ais 0, 1, 2, 3, 4, 5 or 6; or

R, and R, together form the group

—_—N—

m

B—CH=(C—:

B is selected from indanyl, indenyl, naphthyl, tetrahy-
dronaphthyl, heteroaryl or W-substituted heteroaryl,

wherein heteroaryl is selected from the group consist- 5

ing of pyrrolyl, pyridinyl, pyrimidinyl, pyrazinyl, tri-
azinyl, imidazolyl, thiazolyl, pyrazolyl, thienyl,
oxazolyl and furanyl, and for nifrogen-containing het-
eroaryls, the N-oxides thereof, or

RlS

%
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W is 1 to 3 substituents independently selected from the
group consisting of lower alkyl, hydroxy lower alkyl,
lower alkoxy, alkoxyalkyl, alkoxyalkoxy, alkoxycarbo-
nylalkoxy, (lower alkoxyimino)-lower alkyl, lower
alkanedioyl, lower alkyl lower alkanedioyl allyloxy,
—CF;, —OCF,;, benzyl, R;-benzyl, benzyloxy,
R,-benzyloxy, phenoxy, R,-phenoxy, dioxolanyl, NO,,
—N(R)(Rs), N(Rg)(Ro)-lower alkylene-, N(Rg)(Ry)-
lower alkylenyloxy-, OH, halogeno, —CN, —Nj,

_ NHC(O)OR,,, — NHC(OR,,, R, O,SNH
(R,,0,8),N—, —S(0),NH,, —S(0).Rq. tert-bu-
tyldimethyl-silyloxymethyl, —C(O)R,,, —COOR,,

CON(Rg)R,), —CH=CHC(O)R,,. -lower alky-
lene-C(O)R 5, R, ,C(O)lower alkylenyloxy)-, N(Ry)
(R, )C(O)(lower alkylenyloxy)- and

—CH,—N

Ry

for substitution on ring carbon atoms,
and the substituents on the substituted heteroaryl ring nitro-

5 gen atoms, when present, are selected from the group

consisting of lower alkyl, lower alkoxy, —C(O)OR,,.
—C(O)R,,, OH, N(R;)(Ro)lower alkylene-, N(Rg)NR,)-
lower alkylenyloxy-, —S(O),NH, and 2-(trimethylsilyl)-
ethoxymethyl:

R, is 1-3 groups independently selected from the group
consisting of lower alkyl, lower alkoxy, —COOH,
NO,. —N(Ry)(R;). OH, and halogeno;

Ry and R, are independently selected from H or lower
alkyl:

R, is selected from lower alkyl, phenyl, R.-phenyl,
benzyl or R,-benzyl;

R,, is selected from OH, lower alkyl, phenyl, benzyl,
R,-phenyl or R,-benzyl;

R,, is selected from H, OH, alkoxy, phenoxy, benzyloxy,

Rz,

N(RgIR,), lower alkyl, phenyl or R;-phenyl;
O—, —CH,—, —NH

NC(O)R, o:

R,s, R,s and R, are independently selected from the
group consisting of H and the groups defined for W; or
R,s hydrogen and R, and R, ., together with adjacent
carbon atoms to which they are attached, form a
dioxolanyl ring;

R, 1s H, lower alkyl, phenyl or phenyl lower alkyl; and

R, and R,, are independently selected from the group
consisting of phenyl, W-substituted phenyl, naphthyl,
W-substituted naphthyl, indanyl, indenyl, tetrahy-
dronaphthyl, benzodioxolyl, heteroaryl, W-substituted
heteroaryl, benzofused heteroaryl, W-substituted ben-
zofused heteroaryl and cyclopropyl, wherein heteroaryl
is as defined above.

is selected from
N(lower alkyl)- or

R;

16. The composition of claim 1, wherein the sterol or
Sa-stanol absorption inhibitor is represented by Formula
(VIIA) or (V1IB):
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(VIIA}

R A 5

B—0D

O R4
(VIIB)

N
O R4

or a pharmaceutically acceptable salt or solvate thereof,

wherein:

Ais —CH=CH—, —C=C—or —(CH,),— wherein p is

0,1 or 2;
25
Bis
Ry
_‘\R3 30
B'is
&
N Ry
/ Y 35
_\R:s'

D is —(CH,),,C(0)— or —(CH,),— wherein m is 1, 2,
3ordandqis2, 3 or4; 40

E is Cy to Cyy alkyl or —C(O)—C, 10 C,g)-alkyl,
wherein the alkyl is straight or branched, saturated or
containing one or more double bonds;

R is hydrogen, C,~C,; alkyl, straight or branched, satu-
rated or containing one or more double bonds, or 4
B—(CH,),—, whereinr is 0, 1, 2, or 3;

R, Ra, Ry, Ry, Ry, and R, are independently selected
from the group consisting of hydrogen, lower alkyl,
lower alkoxy, carboxy, NO,, NH,, OH, halogeno, 0
lower alkylamino, dilower alkylamino, —NHC(O) ~
OR.. R,O,SNH— and —S(0),NH.;

R, is

55
A\ (ORS}H
4@
60

wherein n is 0, 1, 2 or 3
R; is lower alkyl; and
Rs; is OH, lower alkyl, phenyl, benzyl or substituted
phenyl wherein the substituents are 1-3 groups inde-
pendently selected from the group consisting of lower 65
alkyl, lower alkoxy, carboxy, NO,, NH,, OH, halo-
geno, lower alkylamino and dilower alkylamino;
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or a pharmaceutically acceptable salt thereof or a prodrug
thereof.
17. The composition of claim 1, wherein the sterol or
Sa-stanol absorption inhibitor is represented by Formula

(VIID):

(VIII)

Arl—R!'—qQ

or a pharmaceutically acceptable salt thereof or a solvate
thereof, wherein, in Formula (VIII) above,
R?® is H or OG";
G and G' are independently selected from the group
consisting of

OR*

---||||OR3‘ ---|||I()R-:‘

CO,R? CH,OR®
OR’

and

QR

OR*
ORKa

provided that when R*® is H or OH, G is not H;

R, R* and R” are independently selected from the group
consisting of H, —OH, halogeno, —NH,, azido,
(C,—Cg)alkoxy(C,—Cg)-alkoxy or —W—R";

W is independently selected from the group consisting of

NH—C(O)—, 0—C(0)—, 0—C(0)—N
(R*")—, —NH—C(O)—N(R*')— and —O—C(S)—
N(Rsl] :

R? and R are independently selected from the group
consisting of H, (C,~Cylalkyl, aryl and aryl(C,-C)
alkyl:

R* R* R’ R7, R* and R* are independently selected
from the group consisting of H, (C,—Cj)alkyl, aryl
(C,—Cyalkyl, —C(O)C,—Cg)alkyl and —C(O)aryl;

R*" is selected from the group consisting of R**-substi-
tuted T, R*Z-substituted-T—(C,—Cy)alkyl, R**-substi-
tuted-(C,—C,)alkenyl, R*>-substituted-(C,~C,)alkyl,
R**-substituted-(C;-C,)cycloalkyl and R**-substi-
tuted-(C;—C,)eycloalkyl(C,-Cy)alkyl;
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R*' is selected from the group consisting of H and provided that when a is 2 or 3, the R'*’s can be the same
(C,—C alkyl; or different; and
T is selected from the group consisting of phenyl, furyl, provided that when b is 2 or 3, the R'*s can be the same
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, or different;

isothiazolyl, benzothiazolyl, thiadiazolyl, pyrazolyl, 5  and when Q is a bond, R" also can be:
imidazolyl and pyridyl;
R?? is independently selected from 1-3 substituents inde-

pendently selected from the group consisting of halo- R' R RIS
geno, (C,—C,alkyl, —OH, phenoxy, —CF,, —NO,, M—y _(l_7_ —x— (L v 7
(C,—C,)alkoxy, methylenedioxy, oxo, (C,—C,)alkylsul- 10 LS LI w [|'Js (O 75 or
fanyl, (C,~C,alkylsulfinyl, (C,-C,alkylsulfonyl, RIS RIS RI6
N(CH,),. —C(O)—NH(C,-C,alkyl, —C(O)—N RIS
(C,-Calkyl),, —C(O)—(C,~C,alkyl, —C(O)
(C,—C,)alkoxy and pyrrolidinylcarbonyl; or R*? is a X (O Y802
covalent bond and R?', the nitrogen to which it is 15 RIS

attached and R*? form a pyrrolidinyl, piperidinyl,

N-methyl-piperazinyl, indolinyl or morpholinyl group, .

or a (C,—C,)alkoxycarbonyl-substituted pyrrolidinyl, Mrls —0—, —8— —S(0)— or —S(0),—

piperidinyl, N-methylpiperazinyl, indolinyl or mor- X,V "'_“d_ Z are independently selected from the group

pholinyl group: 20 consisting of —CH,—, CH(C,-Cgalkyl- and
—C(di-(C,—Cgalkyl);

R'® and R"" are independently selected from the group
consisting of 1-3 substituents independently selected
from the group consisting of (C,~Cyalkyl, —OR'?,
—O(COR', —O(CO)OR*, —O(CH,), sORY,

Ar' is aryl or R'°-substituted aryl:

Ar? is aryl or R''-substituted aryl;

Q is a bond or, with the 3-position ring carbon of the
azetidinone, forms the spiro group

25
O(CO)NR' R, NR'¥R*", NR'¥(CO)R®,
—NR'*(CO)OR?!, —NR'(CO)NR*R?,
b NR'?SO,R*', COOR", CONR'"R™,
RE= R COR', —SO,NR'R?’, S(0),_,R?!, —O(CIL),.,,
o 30 COOR', ~ —O(CH,),.,qCONRR®,  —(C,-C
alkylene)-COOR", —CH=CH—COQOR", —CF,,
CN, —NO, and halogen:
and R'* and R'7 are independently selected from the group
R' is selected from the group consisting of consisting of (‘)ng_- O(CO)R", —O(CO)OR*
—(CH,),—, wherein q is 2-6, provided that when Q 35 ]";“d —O&ETO)NR”R‘”;
forms a splm ring: q can also be zero or l‘ R and k are lndcpcndcnlly selected from the group
~(CH,), E (CH,),—, wherein E is — O, consisting of H, (C,~Cy)alkyl and aryl; or R'* and R'®
C(O)—, phenylene, —NR?>— or —S8(0),,— € .lngclhcr are =0, or R'7 and R'® together are =0
is 0-5 and r is 0-5, provided that the sum of e and dis 1,2 or3;
ris 1-6; an his0,1,2, 3 or4;
(C,—Cg )'zilkcnylcnc-: and sisOorl;tis0or 1: m, n and p are independently 0-4;
(CH)~V—(CH,);—, wherein V is Cy-Cy provided that at least one of s and t is 1, and the sum of
cycloalkylene, fis 1-5 and g is 0- 5, provided that the m, n, p, s and tis 1-6;
sum of fand g is 1-6; provided that when p is 0 and t is 1, the sum of m, s and
R'Zis 45 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;
VisOor1;
| j and k are independently 1-5, provided that the sum ofj,
—CH—; —C(C-Cealkyl)—, —CF—; —C(OH—, kand v is 15 .
| 50 and when Q is a bond and R" is
—(CgHy=—RP)=—— | —N— or —NO;
| R’ 15
55 —X]-—{C]v_Yk—S[O)U .
R!'? and R'* are independently selected from the group
consisting of —CH,—, —CH(C,~C, alkyl)-, —C(di- RIS
(C,~Cgalkyl), —CH=CH— and —C(C,-C, alkyl)
=CH-—; or R'? together with an adjacent R"?, or R'? Ar' can also be pyridyl, isoxazolyl, furanyl, pyrrolyl,
together with an adjacent R'%, form a —CH=CH—or thienyl, imidazolyl, pyrazolyl, thiazolyl, pyrazinyl,
a —CH=C(C,-C; alkyl)- group; pyrimidinyl or pyridazinyl;
a and b are independently 0, 1, 2 or 3, provided both are R'? and R*° are independently selected from the group
not zero; consisting of H, (C,~C,)alkyl, aryl and aryl-substituted
provided that when R'? is —CH=CH— or —C(C,-C, (C,Cyalkyl;
alkyl)=CH-—, a is 1; 65 R?'is (C,~Cgalkyl, aryl or R**-substituted aryl;
provided that when R'* is —CH=CH— or —C(C,—C, R** is H, (C,—Cy)alkyl, aryl (C,~Cgalkyl, —C(O)R'? or
alky)=CH—, b is 1; COOR'?;
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R** and R** are independently 1-3 groups independently
selected from the group consisting of H, (C,~Cj)alkyl,
(C,~Cgalkoxy, —COOH, NO,, —NR'’R?°, —OH
and halogeno; and
R*? is H, —OH or (C,-C,)alkoxy.
18. The composition of claim 1, wherein the sterol or
Sa-stanol absorption inhibitor is represented by Formula

(IX):

62

R* R* R’ R7, R** and R* are each independently
selected from the group consisting of H, (C,~Cy)alkyl,
acetyl, aryl(C,-C;)alkyl, C(O)(C,—Cglalkyl and
—C(O)aryl;

R*" is independently selected from the group consisting of
R*Z-substituted T, R**-substituted-T-(C,—-C,)alkyl,
R*Z-substituted-(C,—C,)alkenyl, R**-substituted-
(C,—Cyalkyl, R*Z-substituted-(C5-C7)cycloalkyl and
R*2-substituted-(C,-C7)cycloalkyl(C,~Cyalkyl;

tn

10
1x) R*! is independently selected from the group consisting of
H and (C,-C,)alkyl;
T is independently selected from the group consisting of
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
15 thiazolyl, isothiazolyl, benzothiazolyl, thiadiazolyl,
pyrazolyl, imidazolyl and pyridyl;
R*? is independently selected from 1-3 substituents which
are each independently selected from the group con-
20 sisting of H, halo, (C,—C,)alkyl, —OH, phenoxy,
or a pharmaceutically acceptable salt or solvate thereof, —CF;, —NO,, _(CI—C4)a]k0XY= methylt?nedioxy, 0Xo0,
wherein in Formula (IX): (C,—Calkylsulfanyl, (C,—C,alkylsulfinyl, (C,—C,)
R! is selected from the group consisting of H, G, G', G, alkylsulfonyl, —N(CHy),. —C(0)—NH(C,~-C,)alkyl,
SO,H and —PO,H; —C(O)—N((C,~Cylalkyl);, —C(O)—(C,-Cyalkyl,
G is selected from the group consisting of: H, 25 C(0)—(C,~C,)alkoxy and pyrrolidinylcarbonyl; or
R*? is a covalent bond and R*', the nitrogen to which
it is attached and R*? form a pyrrolidinyl, piperidinyl.
R3O or* RSO OR? N-methyl-piperazinyl, indolinyl or morpholinyl group,
or a (C,—C,)alkoxycarbonyl-substituted pyrrolidinyl,
30 piperidinyl, N-methylpiperazinyl, indolinyl or mor-
OR?, ORY, pholinyl group;
0 o} G' is represented by the structure:
C(O)OR? CH,OR®
OR” 33 0
0 k
—H,C ORS, R
g oR* 40" wherein R*? is independently selected from the group con-
OR3 sisting of unsubstituted alkyl, R**-substituted alkyl, (R*%)
(R*%alkyl-,
R¥0. R
ORK
. CHy— CH,—-
R*O. 0 (0] CH;R®  and /:<
HO NGRS
0 CH,R*
0 OR® OH
CHy—
4
oR? OR", Q\IH and NH;
55
wherein R, R and R? are each independently selected
from the group consisting of H, —OH, halo, —NH,, R** is one to three substituents, each R** being indepen-
azido, (C,-Cg)alkoxy(C,—Cy)alkoxy or —W—R*’; 0 dently selected from the group consisting of HOOC—,

W is independently selected from the group consisting of HS—, (CH;)S—, H,N—, (NH,)(NH)C(NH)—, (NH,)
—NH—C(0)—, —O0—C(O)—, —O0—C(O)—N C(O)— and HOOCCH(NH,")CH,SS—;

(R*Y—, —NH—C(0)-N(R*")— and —O—C(S) R*? is independently selected from the group consisting of
NER*M—; H and NH,—;

R? and R® are each independently selected from the group 65 R3¢ is independently selected from the group consisting of
consisting of H, (C,—Cg)alkyl, acetyl, aryl and aryl H. unsubstituted alkyl, R**-substituted alkyl, unsubsti-
(C,~Calkyl; tuted cycloalkyl and R**-substituted cycloalkyl;
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G? is represented by the structure:

RIT—0

CH—R™

wherein R*” and R** are each independently selected from
the group consisting of (C,—C,)alkyl and aryl;
R*® is one to five substituents, each R*° being indepen-
dently selected from the group consisting of:

a) H:
b) —OH;
c) —OCH;;

d) fluorine;
e) chlorine;

) —O0—G;

g2) —0—G'; —h) —0—G%
i) —SO,H; and

i) —PO;H;

provided that when R' is H, R*® is not H, —OH, —OCH; or
—0—=G
Ar' is aryl, R'®-substituted aryl, heteroaryl or R'®-substi-
tuted heteroaryl;
Ar? is aryl, R''-substituted aryl, heteroaryl or R'!-substi-
tuted heteroaryl;
L is selected from the group consisting of:
4) a covalent bond;

b) —(CH,),—, wherein q is 1-6;
¢) —(CH,),—E—(CH,),—, wherein E is —O
C(O)—, phenylene, —NR*— or —8(0)y..—, €
is 0-5 and r is 0-5, provided that the sum of e and
ris 1-6;
d) —(C,—Cg)alkenylene-;
e) —(CHy),—V-—CH,),—  wherein V is

C;—Cgcycloalkylene, f'is 1-5 and g is 0-5, provided
that the sum of fand g is 1-6; and

RIS RV RIS

—M—Y,—C—Zi—., —Xa— (O— Y (O)—Z7—

or

RE RI8 RI6
RlS
— X (O Y—5(0)p.2 y
R_lﬁ
wherein M is —O—, —§ 8(0)— or —S(0),

X, V and Z are each independently selected from the
group consisting of —CH,—, —CH(C,-Cy)alkyl- and
—C(di-(C,—Cglalkyl)-;

R® is selected from the group consisting of H and alkyl; s

R'” and R'' are each independently selected from the
group consisting of 1-3 substituents which are each
independently selected from the group consisting of
(C,~Cglalkyl, —OR'®, —O(CO)R'®, —O(CO)OR*,

tn

[}
Ln

30

40

50
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R'* and R'7 are each independently selected from the
group consisting of —OR', —OC(O)R'?, —OC(0)
OR2!, —OC(O)NR'’R?°;

R'® and R'® are each independently selected from the
group consisting of H, (C,—C,)alkyl and aryl;

or R'? and R'® together are =0, or R'” and R'® together
are =0,

dis 1.2 or3;

his0,1.2, 3 or 4;

sisQor I;

tis 0 or 1;

m, n and p are each independently selected from 0-4;

provided that at least one of s and t is 1, and the sum of
m, n, p, s and t is 1-6; provided that when p is 0 and
tis 1, the sum of m, n and p is 1-5; and provided that
when p is 0 and s is 1, the sum of m, t and n is 1-5;

vis Oor I;

j and k are each independently 1-5, provided that the sum
of j, k and v is 1-5;

Q is a bond, —(CH,),—, wherein q is 1-6, or, with the
3-position ring carbon of the azetidinone, forms the
spiro group

R”—{R”)a

(R :

wherein R'? is

—CH—, —C(C-Cgalkyl)—, ——CF—,

—C(CgHy—R¥)—, —N—.

or

—C(OH)—,

—NO~;

|

R'* and R'* are each independently selected from the
group consisting of —CH,—, —CH(C,-C, alkyl)-,
—C(di(C, Calkyl), — CH=CH — and —C(C, Cg
alkyl)=CH—; or R'? together with an adjacent R'?, or
R'¥ together with an adjacent R, form a
—CH=CH— or a —CH=C(C,—C, alkyl)- group;

a and b are each independently 0, 1, 2 or 3, provided both
are not zero; provided that when R'? is —CH=CH
or —C(C,-Cy alkyl)=CH-—, a is 1; provided that
when R is —CH=CH— or —C(C,-C, alkyl)
=CH—, b is 1; provided that when a is 2 or 3, the R'*’s
can be the same or different; and provided that when b
is 2 or 3, the R'*’s can be the same or different;

and when Q is a bond and L is

O(CIL,),.sOR", —O(CO)NR'R?*°, —NR'R*, g
NR'(CO)R?®, NR'(CO)OR?, NR'?(CO)
NR*°R?’, —NR'SO,R*, —COOR"?, RIS
CONR'R?*°, —COR', —SO,NR'"R*, S§(0),.,
R2, O(CH,),.,,—COOR"?, O(CH,),_ 0 AT (@Y SO0
CONR'’R*®, (C,-Cq4 alkylene)-COOR'”, 65 RI6
—CH=CH—COOR"’, —CF;, —CN, —NO, and
halo;
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then Ar' can also be pyridyl, isoxazolyl, furanyl, pyrrolyl,
thienyl, imidazolyl, pyrazolyl, thiazolyl, pyrazinyl, pyrim-
idinyl or pyridazinyl;

R' and R are each independently selected from the
group consisting of H, (C,—Cgalkyl, aryl and aryl-
substituted (C,—Cg)alkyl;

R?! is (C,—C,)alkyl, aryl or R**-substituted aryl;

R*?is H, (C,—Cg)alkyl, aryl (C,—Cj)alkyl, —C(O)R'* or

COOR'?;

R*® and R** are each independently selected from the 10 replacement therapy/hyperlipidemia, vascular inflammation,
group consisting of 1-3 substituents which are each stroke treatment for a subject comprising a therapeutically
independently selected from the group consisting of H, effective amount of the composition of claim 1 and a
(C,—Cglalkyl,  (C,-Cglalkoxy, COOH, NO,, pharmaceutically acceptable carrier.

191 20 . | L. X
7:NR R*, —OH and halo; and 36. A method of treating hyperlipidaemia, vascular

R™ 1s H, —Ol I‘ or (o (-6)?““”()" ] ) 15 inflammation, stroke, hypertension, diabetes, obesity, low-

19. The composition according to Flalr}l l.a ‘}fher.em the'at ering a concentration of a sterol or Sa-stanol in plasma of a
!east one sterol'or ﬁa—stanol absorpnqn m}nbltor is admin- subject, or as a hormone replacement therapy/hyperlipi-
istered to a subject in an amount ranging from about 0.1 t0  demia, vascular inflammation, stroke treatment for a subject,
about 1000 ml]hgr’%‘}ls of stcml. absor'ptm_n inhibitor per day. comprising the step of administering to a mammal in need

20. The composition according to claim 19, wherein the 20 of such treatment an effective amount of the composition of
subject is a post menopausal woman. claim 1.

2] I'he composition accordmg to clam‘l 1‘. l"l_]ﬂ_hcr com- 37. The method according to claim 36, wherein the
prising at least one Fholcslcml. bmsyulh{.‘sw ll'lhlblll]r,. condition is hyperlipidemia.

22. The composition according to claim 21, wherein the 38. A therapeutic combination comprising;
at least one cholesterol biosynthesis inhibitor comprises at 25 . . i
least one HMG CoA reductase inhibitor (a) a first amount of at least one hormone replacement

23. The composi‘tion according to claim 22, wherein the blhcrfip_y Cgmpmﬂ“m;t‘andl . terol or So-stanol
at least one HMG CoA reductase inhibitor is selected from ®) l‘:_f’{"“ﬂ,n ‘?]]]l“:’ll:_m of at Li“’l m’m‘ btt'r‘ollor ‘(_’“'S‘ME‘;
the group consisting of lovastatin, pravastatin, fluvastatin, a rorll:'llloll 1]_1 ubitor olr ap lfm‘“’if'ul“id Y d“}"pt‘;‘i €

- . . - - - . S '
simvastatin, atorvastatin, cerivastatin and mixtures thereof. 30 salt thereo d (;f a‘ b_o \gte thereot, W}lleren‘l ne._ 13t

24. The composition according to claim 23, wherein the almmml an ll[ € E‘L.L.U'I’l amount ;‘ogul €r comprise a
at least one HMG CoA reductase inhibitor is simvastatin. tlerapel'ltlca y € ective alnol!n't or the trear‘ment or

25. The composition according to claim 1, further com- prevention o fa vascplar condition, h_ypertensmm dia-
prising at least one peroxisome proliferator-activated recep- l;etes‘;_. Ob]es'lty, ]low er lngfa COIlEt?Iltlt' ation of a }Ster ol or
tor (PPAR) activator. 35 Sa-stanol in plasma of a subject or as a hormone

2(6, 'J'he)composition according to elaim 1, further com- replacement therapy/vascular condition treatment for a

o . : subject.
prising at least one bile acid sequestrant. - . L ) .

27. The composition according to claim 1, further com- 39. .A therapeutic combination according to claim 38,
prising nicotinic acid or a compound comprising a pyridine- wherein the at least one hormone replacement therapy
3-carboxylate structure or a pyrazine-2-carboxylate struc- 40 Composition is administered concomitantly with the at least
ture, and acids, salts, esters, zwitterions and tautomers one sterol or S(xfst.ano] absF)rpt.ion inhibit(}n i
thereof. 40. A therapeutic combination according to claim 38,

28. The composition according to claim 1, further com- wherein_ Fhe at least one hormone replacement therapy
prising at least one AcylCoA:Cholesterol O-acyltransferase compos.ltlm.l and the at least one sterol or Sa-stanol sterol
Inhibitor. 45 absorption inhibitor are present in separate treatment com-

29. The composition according to claim 1, further com- positions.
prising probucol or [mono[4-[[1-[[3,5-bis(1,1-dimethyl- 41. A method of treating hyperlipidaemia, vascular
ethyl)-4-hydroxyphenyl]thio] I -methylethyl]thio]-2,6-bis(1, inflammation, stroke, hypertension, obesity, lowering a con-
1-dimethylethyl)phenyl]ester](butanedioc acid). centration of a sterol or Sa-stanol in plasma of a subject or

30. The composition according to claim 1, further com- 50 as a hormone replacement therapy/hyperlipidemia, vascular
prising at least one low-density lipoprotein receptor activa- inflammation, stroke treatment for a mammal, comprising
tor. the step of administering to a subject in need of such

31. The composition according to claim 1, further com- treatment an effective amount of the therapeutic combina-
prising at least one Omega 3 fatty acid. tion of claim 38.

32. The composition according to claim 1, further com- 55
prising at least one natural water soluble fiber. * ok & % &
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33. The composition according to claim 1, further com-
prising at least one of plant sterols, plant stanols or fatty acid
esters of plant stanols.

34. The composition according to claim 1, further com-
prising at least one antioxidant or vitamin.

35. A pharmaceutical composition for the treatment or of
a hyperlipidemia, vascular inflammation, stroke, hyperten-
sion, diabetes, obesity, lowering a concentration of a sterol
or Sa-stanol in plasma of a subject, or as a hormone
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