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myocardial infarction, stroke, smooth muscle neoplasms such as leiomyoma and

20 leiomyosarcoma of the bowel and uterus, uterine fibroid or fibroma, and obliterative disease
of vascular grafts and transplanted organs. The mechanisms of abnormal smooth muscle cell
proliferation are not yet well understood.

Atherosclerosis is a cardiovascular disease in which the vessel wall is remodeled, in a

process that compromises the lumen of the vessel. The atherosclerotic remodeling process

25  involves accumulation of cells, both smooth muscle cells and monocyte/macrophage
inflammatory cells, in the intima of the vessel wall. These cells take up lipid, likely from the
circulation, to form a mature atherosclerotic lesion. Although the formation of these lesions is
a chronic process, occurring over decades of an adult human life, the majority of the
morbidity associated with atherosclerosis occurs when a lesion ruptures, releasing

30 thrombogenic debris that rapidly occludes the artery. When such an acute event occurs in the
coronary artery, myocardial infarction can ensue, and in the worst case, can result in death.
Atherosclerotic coronary heart disease represents the major cause of death and cardiovascular

morbidity in the western world. Despite recent declines in CHD mortality, CHD is still
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i ncreased water solubility in |ch one
been shown to prevent Coronary restenosis after balloon angioplasy (N Engl ] Med 1997,

20 337:365-372), but is also known to have undesired side effect of prolonged QT interval.

U.S. Patent No. 6,147,250 discloses therapeutic agents for the treatment of diseases,
including cardiovascular diseases, which are mediated by VCAM-1. The 250 patent does
not teach, mention or contemplate the reversal or prevention of CHD or pathological diseases
associated with vascular smooth muscle cell proliferation or cardiovascular indications

25 characterized by decreased lumen diameter.

U.S. Patent No. 5,262,439 to Parthasarathy, which is assigned to AtheroGenics, Inc.
discloses analogs of probucol with increased water solubility in which one or both of the
hydroxyl groups are replaced with ester groups that increase the water solubility of the
compound. In one embodiment, the derivative is selected from the group consisting of a

30 mono- or di- probucol ester of succinic acid, glutaric acid, adipic acid, seberic acid, sebacic
acid, azelaic acid, or maleic acid. In another embodiment, the probucol derivative is a mono-

or di- ester in which the ester contains an alkyl or alkenyl group that contains a functionality
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incorporation of LDL by macrophages. The compounds are useful as anti-arteriosclerosis

20  agents. Hydroxamic acid derivatives of these compounds are disclosed in European Patent
Application No. 405 788 and are useful for the treatment of arteriosclerosis, ulcer,
inflammation and allergy. Carbamoyl and cyano derivatives of the phenolic thioethers are
disclosed in U.S. Pat. No. 4,954,514 to Kita, et al.

U.S. Patent No. 6,121,319, which issued on Sept 19, 2000, and corresponding WO
25  98/51662 filed by AtheroGenics, Inc. and published on November 18, 1998, describes certain

compounds of formula having the structure

30 ol 0 —72

wherein:
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describes the use of certain thioethers of the following formula, and pharmaceutically

15  acceptable salts thereof:

@
Ra s><s Re
Me Me
OH 0 —z
Rb Rd
wherein
20 a) Ra, Rb, Rc, and Rd are independently any group that does not adversely affect

the desired properties of the molecule, including hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, alkaryl,
substituted alkaryl, aralkyl, or substituted aralkyl; and

b) Z is (1) a substituted or unsubstituted carbohydrate, (i1) a substituted or

25 unsubstituted alditol, (iii) C1-10alkyl or substituted C1-10alkyl, terminated by

sulfonic acid, (iv) C1-10alkyl or substituted C1-10alkyl, terminated by
phosphonic acid, (v) substituted or unsubstituted C1-10alkyl-O-C(O)-C1-
10alkyl, (vi) straight chained polyhydroxylated C3-10 alkyl; (vii) -(CR2)1-6-
COOH, wherein R is independently hydrogen, halo, amino, or hydroxy, and

4



OHOZ Rb RdAI wherein 20 a) Ra, Ro, Rc, and Rd are independently any group
t hat does not adversely affect the desired properties of the nol ecul e,

i ncl udi ngwbydiosgen, al kyl, substituted alkyl, aryl, substcraiseusaryl ,

het eroaryl, substituted heteroaryl, alkaryl, substituted al karyl, aralkyl,
or substituted aralkyl: .and b) Z i.s Ssubstituted or upnsubstd ed

car bohydr ate. (115 SRR of LS Rul bt oaPhel BRY Ty
Cl-1Qal kyl or substiX,uileenK-i$ £8l, kitbroatyE bimhaaioegcldyund Rud deieademdy d, (i V)
Cl-1Qal kyl or substityted gél-IOal kyl erm nated by phosphonic acid, (v)
substituted or unsub¥fioeER Oc"im%éﬁfk%@@-qq-cr 1Cal kyl, (vi) straight
chai ned pol yhy dxexy éall.edisdlsked §setdek 9 phefioticichmpéfalde hbt 1ors bed@ikcowdted & N R i s

i ndependent|y hydr.ogen, hal q,,am no, or. hydroxy, 4 WD 03/ 039352

PCT/ US02/ 37290t Maer i o Cbregron g b 6l i o o atindy hydr ogen;
or (Viii) ((ERRLDWith bnch@t AitidxiaitSndliMil-mdiela8hOpbYdriies0ITHBRSBpOGME! €, and
R is independently hydrogen, halo, amno, or hydroxy. Meng et al.,

di scl oses giselesaddgvedemematiied eificasion By angmaal pdels Hg%th‘ﬂ@‘é}?f‘?ﬁ‘ssaééver ed as 5

potent i nhh@ge}@&nﬁ; A @héﬂ&ﬁé‘ﬁhzﬁlxﬁmﬁ?&%W&J%‘ctﬂfzal\m}ﬁ&%@bfﬁ@%ib@_dheSi on
nol ecule-1 " (VCAM 1) wth concurrent antioxi dant and |i pi d-nodul ating

i
proper t i esVCHAe! Exmrpoiond®r Wt Seltberosclérave Bievigniig &dledd Ceam LeadPE$)i n ani nal

nodel s, of 2 sis and hyperlipidem a. (Novel Phenolic Antioxidants
As Ml %?f u%%{%%g%(&%ﬁl bitors O Inducible VCAM 1 Expression For Use In

At her oscl er osi sSurBelberqjadiscos®s Meoitel Dataholicaliy stall@ phiegplic antioxidgu soppagd 2002) .
Sundel | et al . . disclose V&gl bpl i.cal st j.c.anti oxi dant
conpound Seer%\ie\t} érgmr o 8bmucBlrS. O(ﬁal:l@glﬁs’s bqﬁrl ﬁ cﬁmétﬁ?letjhyl) 2 1%181'0%1%%%%5?} ﬂlﬁ)} g
(1 t4h [ I[ 1{ L[ lfheﬂwﬁ!ﬂ@ﬂ]khib}(s oot @%F@Tbﬂﬂﬂ_ﬁﬂlﬂ) Ell‘fimx])ﬁ@?iwﬁiﬂ) Inhitiis GNEd0- 0
met hyl et hy t.hi =hi s - t enoxy] .aceti c aci
i nhi bits TNL’E‘ ateg %"F‘f?ﬂ}e!i?‘ee&p‘géﬁf&o& ﬂféﬁ‘gﬁ le%iiﬂﬁ\é‘?%’h o%%ﬁ&??‘éﬁ‘}\?ﬂtiveé%%alﬁﬂ%ﬁ’?’, t wo
r edox- $&nspéreY eritidaf for M¥AREAIiiYment of leukocytes to joints in theumatoid arthritis (RA), to a

greater extent than ICAM-1. (AGIX-4207: A Novel Antioxidant And Anti-Inflammatory

Compound Inhibits Progression Of Collagen II Arthritis In The Rat, FASEB Journal Vol. 16,

Nov. 4, PP. A182, March 20, 2002. April 20-24, 2002, Annual Meeting of the Professional

Research Scientists on Experimental Biology, ISSN 0892-6638).

20 It is an object of the present invention to provide a method and composition to

increase cardiovascular health in mammals.

BRIEF SUMMARY OF THE INVENTION

25 It has been surprisingly discovered that the compounds of Formula I below have a
direct effect on the lumen diameter of coronary blood vessels, and thus can be used, in one
embodiment, to reverse cardiovascular disease. This is a stunning result of human clinical
trials and could not have been predicted in advance of these trials.

As an illustration, a 305-patient clinical trial was performed that compared three doses

30  of compound A (70 mg, 140 mg and 280 mg once a day), given for six weeks, to placebo and
probucol (500 mg given twice a day), a drug that has been shown to prevent restenosis. The

primary endpoint of the trial was the size of the lumenal area (coronary artery opening), as
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20 280 mg.

In a first embodiment, therefore, the invention is a method to increase the lumen

diameter of a blood vessel that includes administering an effective lumen diameter decreasing
amount of a compound of Formula I. In another embodiment, a therapeutic method for
preventing, treating or reversing a cardiovascular indication characterized by a decreased

25  lumen diameter is provided. The method comprises administering to a mammal at risk of, or
afflicted with, such a cardiovascular indication, a therapeutic amount (i.e., a lumen diameter
increasing amount) of a select compound to stop the progression of the disease, reverse the
disease, or prevent the disease. In a preferred embodiment, the mammal is a human.

The present invention includes a method of preventing the onset of cardiovascular

30 disease by administering a select compound to a subject who is susceptible to cardiovascular
disease characterized by a decreased luminal diameter. The compound can be administered
as a prophylactic to a subject who is at risk of cardiovascular disease. In another
embodiment, the lumen diameter of a patient is increased prophylactically or prospectively.

6
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of the top tmnAﬂbgfggﬁfnﬁ%ﬁ%&ﬂ%ﬁ”ﬁ?“&%ﬁ§5ﬁ?$3%&?ﬂgﬁlJ@%Fgggﬁw]ﬁgbebo had
decr eased Ipatielogiew,GluthiBscondidoss ssleetd framtthe b @xpeised athengelassis,on of

at heroscl erosis. .These |.u vol u changes were neasured as: -5.3 mB for
pl acebo, - ("2 %%nﬁﬁFmﬂ?gﬁgE OP’ggﬁ %K€ n3 for Conpound A 70 mg, +3.5 mB
for Compound A TH&nithodadsicritkd SeltiohpFisdeanggtiadichr 10Ql ABAniBEatiohdf @n f i 1 St
enbodi ment, therefore, the invention is a method tqQ increase the |unen

di amet eP ofefisctiedynendiameler dogmpsnaeperIbel rempAPt YEoHERIAR ef fective | unen
di anet er decreasing anount of a conpound of Forrmula |I. In another

enbodi nent, a therapeutic nethod for preventing, treating or reversing a
cardi ovascul ar indication characterized by a decreased 25 | unen di aneter is
provi ded. The net hod-eQnpri ses adninigtering to\a mammual at risk of, or

afflicted with, such a } jﬁgéi; dirtation, g therap%ytic anount
easi1g™ano a | ect und to stop
or

(i.e., a lunmen dianeter S conpo
Ji seagle, prievent the
rE~ a . en pr esent

t he progression of the d , reverse

2 * ment, the
i nvention includes a nethod of preventing tthe onset of cardiovascular 30
di sease by adm ni stering atsel ect conpoundt o a subject who is susceptible
to cardi ovascul ar di sedse|characterized by a decreased |um nal dianeter
The conpound can be admi nistered as a prophylactic to a subject who is at
ri sk of cardiovascul ar disease. |In another enbodinent, the |unen di aneter
of a patient is increased prophylacticaliy or prospectively. 6 W 03/039352
PCT/ US02/ 37274 . A therapeutic method is also provided for treating or
preventing‘@5?%@6#%@@9?5%”5%%30?@ﬁﬁes, such as conditions selected fromthe

group Cl@nsi&h?ﬁﬁnﬁ@etﬁ%&l@"e@&@taﬁ%ﬁ@sﬁh%ﬂer@)ﬂ'}fr@({fﬁ@ﬁﬂeﬁaof.Wocar dial infarction,
and stroke. The nethods described herein conprises_ the S&SIGH\C or | ocal

adni ni stration émnodigr embodimet of the vepton teludes thedoabrdmiBisiHipn2b#6nt of a

conpound OfCOElBBIEHdl t8 ah arterial lesion associated with atherosclerosis, and a kit to accomplish said

administration.
Another embodiment of the present invention includes employing the compounds of
15  the invention with other compounds having complementary effects or complementary modes
of action.. Compounds of the present invention can be administered in combination with a
drug that lowers cholesterol via a different biological pathway, to provide augmented results.
For example, ileal bile acid transporter (IBAT) inhibitors frequently lower LDL lipoprotein
but also lower HDL lipoprotein. A therapeutic combination of an IBAT inhibitor and a
20  compound of the present invention will, when dosages are optimally adjusted, lower LDL yet

maintain or raise HDL.



S$>s 00 2---- HOO(CHz) X OH wherein x is selected from1, 2, 3 or 4;
10 or a pharnaceutically acceptable salt, ester or prodrug thereof. Another
enbodi nerwO®B/084382 i nventi on i ncludes the | ocal adm ni straPCauset/3tne
conpound to an arterial |esion associated with atherosclerosis, and a kit
to acconplish said adm nistration. Another enbodi nent of the present

I nvention includes enploying the conpounds of 15 the invention with other
conpoungs havi ng conpl enBRIEFDESCRIPIION OF FH BRAWEY@S nodes of action..
Compounds of th ent invention, can be inistered jn _conbi ion with
2 g that | oREPURETE atREB s SERer e S ohEr Sl dtre bt T ay E,
provi de augRRehagy)nas Toinpound0 (meoswHRIng acid @&k obyirblaical) i(Th, t 4GaRP30 ey, (| BAT)
inhibitors frequently |ower LDL |lipoprotein but also | ower HDL

| i popr oPei R4 !Kkr apeut i ¢ conbi nation of an | BAT inhibitor and a 20
conpound of t hepRERENY islab¥LEHatt @PapWiot IniniMRIE I EIOS0RS s@kRd OR irthRbdcNlar

adj usted, lower LDL yet mamintain or raise HDL. 7 WD 03/039352

PCT/ US02/ 3 Pirgoung i VS )DpsieRIcp Fdapesreropime pHRANORESS IEPEeion {P¢: a bar chart
graph conpar i ngpfduRM £ 3hr HartRFA6 ©PRiniREORMEPIre{ 2OQsdMipoh Wik&-#. day) and
Conpound A (nonosuccinic acid ester of probucol) (70, 145 and 280 ng, 5
once daily). FI BUSERE 4is apanchartetrphdepjeta ghrngiativg efrorary MgRgRPaY €ACAY

assess by 1 : - d (IVUS), both pre- and post

percutgﬁeo g&%%%%ﬁgﬁgykﬁpgfgéﬁﬁggﬁg PCl). FIGURE 3 is a bar chart graph of
m ni mal | umen aFEGUREsedpats efeoamcé esighevi-lupen valindRE ndniPEIsithar chart graph
depi cts quantit gt onary. angi r ' e and
st ent oot enBlpERE SRR KBl bR SRl baeth ndthERRSRALA chfhodh?, 3
non- PCl si tAeshokiidgdRfprBingegiutit sf Cammond 4lto itereaftdmgen hdtme erp phddisvs.
probucol and Conpound

15 DETAILED DESCRIPTION OF THE INVENTION

It has been surprisingly discovered that the compounds of Formula I below have a

direct effect on lumen diameter of blood vessels, and thus can be used, in one embodiment, to
reverse cardiovascular disease. This is a stunning result of human clinical trials and could not
have been predicted in advance of these trials.

20 The present invention thus includes a therapeutic method for increasing the lumen
diameter of a blood vessel that includes administering a lumen diameter increasing amount of
a compound of Formula I. In another embodiment, the method includes preventing, treating,
or reversing, a cardiovascular indication characterized by a decreased lumen diameter. The
method comprises administering to a mammal at risk of, or afflicted with, said cardiovascular

25  indication, a therapeutic amount of a select compound to stop the progression of the disease,
reverse the disease, or prevent the disease.

Another embodiment of the invention comprises the local administration of the
compound to an arterial lesion associated with atherosclerosis, and a kit to accomplish said
administration.

30 Another embodiment of the present invention comprises employing the compounds of
the invention with other compounds having complementary effects or complementary modes
of action. Compounds of the present invention can be administered in combination with a
drug that lowers cholesterol via the same or a different biological pathway, to provide

8



A showi ng surprising results of Conpound A to increase |unen volune at a
non-PCl site. 15 DETAILED DESCRI PTI ON OF THE I NVENTION It has been

sur pri si ngbyw3gsssovered that the compounds of Formula | beCowshayR7a
direct effect on lunen dianeter of blood vessels, and thus can be used, in
one enbodi V i I Thi.s. | [

osul t of RupmepiefresttEl FireEuilt delB i fundib AERAS T i Bids? B hatIARP
advance of LMeEpoproteialbst al@0loWheHPE dpeproteinn Vetheriapautit horsbinatixinwd es IBAT

t herapeutic haod.faor increasing the |unen..di.ameter of a bl gpd vessel
that 1 nol udBibiclafi » Sbupdtil SE Aatr? B sthr RS Slendros oD GrSRY
conpound oflowerliil getimaihtnin@anaisadDIenbodi nent, the net hod i ncl udes
preventi.ng, treatin or_reversin car.di ovascul.ar indi cation

Shar act ér P zed by HodBeE TBpY S ARt QR EvUPE STRETCTHES HEHOWRIN ses

ad m;jni st er ipaghologies, Sﬁglmon&iﬁoﬁsi sﬁléc;}t@(ﬁ frofrtheadrbip (Q)ﬁl@iﬁtiﬂg} df htheﬁ)lﬁiléiosis, 4
cardi ovascuj ar .25 indication, a therapeutjc a nt of a select co und to
stop the prt{sr@wéggfwosalr%@?]@%a?@aa Str et @@H‘IP)#%O“&H@%SJE%?YSEW%?@&%& t he
di sease. Anghhgra86R oAl ®Mundéf atdepbideFbRuILPNPr i ses the | ocal

adm nistration of the conpound to an arterial |esion associated with

at herosclerosis, and a kit to acconplish said admnistration. 30 Another
enbodi ment of the present invention conprises enploying the conpounds of
the invention\ th other conp haviyng conpl enentary effects or

conpl enent ary of sacti og ypoundsS of the present invention can be
adm nistered in ] % ug that | oweps chol esterol via the
same or a diffe bi ol0gi ca tof{|provi de|(|8 WD 03/ 039352

PCT/ US02/ 37274 ~augr S\__} e e, | bile acid transporter
(1 BAT) inhi B ors frequently |ower] LDLY i popfdtein bt also | ower HDL

| i poprotein. A thefapeutic conbination of an IBAT inhibitor and a conpound
of the present iaVERtion will, wheén>dosages are optimally adjusted, |ower
LDL yet maintain or raise HDL. 5 Altherapeutic nethod is provided for
treating or preventing cardi ovascul ar pmthol ogi es, such as conditions

sel ected from the, grou onsj stjng, of atherosclerosis, thronbosis,
myocar di al W}}?feéli‘%fﬁsﬁ}%,cgﬁﬁrﬁms]tjoi‘é“;The met hod conprises the systemc or

| ocal or a pharmaceutically acceptable salt, ester or prodrug thereof.

A particular compound of Formula I is Compound A represented by

S S
>< 0
0
HO 0
OH

15 Compound A

or its pharmaceutically acceptable salt, ester or prodrug thereof.



adm ni stration of an anmount of a conpound of Formula | SSS 0 0 HOO
)~(CH2) X ")-1"OH 10 I wherein x is selected from1l, 2, 3 or 4; or a

phar macewpDa®albosaccept abl e salt, ester or prodrug thereoPCTASpasR2I£Ul ar
compound of Formula I is Conpound A represented by 0 HO O OH 15 Conpound
A or its phar rradi%uti,cal | y acceptable salt, ester or prodrug thereof. 9 WO
03/ 039352 PCT/ BRHONS74" 1. Definitions The term "phar maceutical |y
acceptabl e salts" refer to salts or conplexes that retain the desired

bi ol ogi cal activity of the conpounds of the present invention and exhibit
i i el 5 UndebierE URTRST UG DA SBECEES TR B AR ESIBR such
salts are fhaNesuel Bichshikial haRitp af the crRiduBek oFithid brésenligasition Al Gthib{tiihinexanpl e,
hydrochl oric acid, hydrobromc acid, sulfuric acid, phos)ph.ori _..aci

nitric i endegrd tereslpgicab piicck Nophimitingregpmels ofi P B (e g gditgn altsas
acetic  acjgyneP¥fh ifordaicdcidl bt Aahiplealydtochiode Ghifl 1Bydasbréhnic ABI] wilfafd shid,
ascorbic acid, benzoic acid, tannic acid, panoic acid, alginic acid,

pol ygl ut anphosphorid acidapifricriaidesnsthe Heni aad selis dormed vitysmgan aérfg ardyseeiiicc aci d,
and pol ygaj &§ WA &iAeklric {2, s{?%ﬁﬁc Jintahi0Roid Astibib QABRnME Sbid, Wil
cations such’as zinc, calcium bisnuth, barium nagnesium aluni num
copper, c?d&ad,mgm?niacidedtlgm@amﬁ potyglsteaioasid, parbdslenesrionipacibhe |i ke, or with
a cati or [ i ' a1 osami ne,
et et hyl SRR EAR it b B BRI A SRR I e A A
(b); e.g.,matakéationd suahat gine adltiums bisineth) hakigm, Magresiume hlythesni, nonpier, ol

ki 1ed | ek GPPRE g Sty SRR Col AL AR o BB SR Y,
salt of th§ N-abehdytethyMRedaminshBrahicosdmine, tetraethylammonium, or ethylenediamine; or
(c) combinations of (2) and (b); e.g., a zinc tannate salt or the like. Also included in this
15  definition are pharmaceutically acceptable quaternary salts known by those skilled in the art,
which specifically include the quaternary ammonium salt of the formula -NR+A-, wherein R
is as defined above and A is a counterion, including chloride, bromide, iodide, -O-alkyl,
toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate,
succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate,
20 cinnamoate, mandeloate, benzyloate, and diphenylacetate).

In cases where compounds are sufficiently basic or acidic to form stable nontoxic acid
or base salts, administration of the compounds as salts may be appropriate. Examples of
pharmaceutically acceptable salts are organic acid addition salts formed with acids which
form a physiological acceptable anion, for example, tosylate, methanesulfonate, acetate,

25  citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and o-

glycerophosphate. Suitable inorganic salts may also be formed, including, sulfate, nitrate,

bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well
known in the art, for example by reacting a sufficiently basic compound such as an amine
30  with a suitable acid affording a physiologically acceptable anion. Alkali metal (for example,
sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts of

carboxylic acids can also be made.

10



is as defined above and A is a counterion, including chloride, brom de,

i odide, -Oalkyl, toluenesulfonate, nethylsulfonate, sulfonate, phosphate,
or carboxwybaBe3y3such as benzoate, succinate, acetate, gl Pcolsor372mal eat e,
mal ate, citrate, tartrate, ascorbate, benzoate, 20 cinnanpate, nandel oate,

benzyl oat e,yyand gl A es where conpounds are sufficiently
basi c or acIiLdi c S?éorg?]g% st a%ﬁ%ﬁﬁlgﬁtbg?(lﬁ%ﬁaci d or base salts, adm nistration
f th ds; : . i . l.es. of .| ticall

Ckcon any o ear & ARghElE BRoSoARRLERL AL AL B0y RELARGRY 51

acceptabl e salts are organic aci aci ds

f orm a physikok ogind e isabéwsiin apticellpmitiva and @eensix foqk e Some sythiameds may exhibit

nmet hanesul f .acetate,, 25.cji.tr walonate, tartarate, succinate,
penzoate. Aonmpendi L s et ad-200 m0af biskbbyRen &Y StPRan e

i nor ganisc satitAlyretiva ipslymoephic) bneetcoisontdrid dorg or miMtirad #eredf, bf @éoBapound of

bi car bonat and carb te sal.ts. Pharnmaceuti cal acceptabl e salts may be
obtai ned udh B SrEAUSRET Rt s URPEa Aot bTo A SR YL TBR BT o by
reacting a thaidrt hov enprepardasgicallycatpofonds sidHowas dalmaint Agipddifwhiik ataEyi t abl e

acid affording a physi.ol ogi cally. acceptapl e anion. Al kali netal (for
oxampl e, SRR HEELRHE G ORI SgE ek R P feovall PR in
exanpl e caltgd aH) Exsdplles oBnethioad epeyh bEuka itdisbt&ia Bp@abRokers GRS corkfouh® of

03/ 039352 PCT/ US02/ 37274 H. Stereoisonerismand Pol ynmorphismlt is

appr ecil8t edhs PragentBHpBondlse thefelloyrisgent i nvention having a chiral center
may exist in and be isolated in optically active and racemmc forns. Sone
conpounds may exhi bi § pobhysiseleenasaiion of crygals oa fpehyiggeyRereydmackRseotih e
present invention enconpag$&ss 8the nBRAM FonaRidiRhd 58 hla}uAG bpigated OydTOr Phi C,
or stereoisoneric form or mxtures thereof, of a conpound of the

i nvention, which possess eflwiquséerube pedfensiabof desepirtie ananbpmen exish igei ng
vell known in the art nom hAiRLEPRLSRAIAAEINY 1REHNE hotTRngataiaw 1 O

determ ne antiproliferative activity "using e stan t est escrti bed
her ei n,150r using ot hél sisiiblaneoussrystalliizaiidn - technesfuk wWanrshnthemdivithel ar t .

Exanpl es of methods that &%?ti&ﬁ?eréjﬁ? Ige %8{3?}2%@%@11?%2&0%@% Fdl&t%rﬁ%rfﬁ} qr];ce rr!t?e,

conpounds of 10 the present 1 nven OW ng. physrt cal
separation of crystals - postiblelonlygiibe Witter ie b gonphmnaste dpthe solid state;

iii) enzymatic resolutions - a technique whereby partial or complete

separation of a racemate by virtue of differing rates of reaction for the
20 enantiomers with an enzyme

iv) enzymatic asymmetric synthesis - a synthetic technique whereby at

least one step of the synthesis uses an enzymatic reaction to obtain an
enatiomerically pure or enriched synthetic precursor of the desired
enantiomer;

25 v) chemical asymmetric synthesis - a synthetic technique whereby the

desired enantiomer is synthesized from an achiral precursor under
conditions that produce assymetry (i.e., chirality) in the product, which
may be achieved using chrial catalysts or chiral auxiliaries;

vi) diastereomer separations - a technique whereby a racemic compound is

30 reacted with an enantiomerically pure reagent (the chiral auxiliary) that
converts the individual enantiomers to diastereomers. The resulting

diastereomers are then separated by chromatography or crystallization

11



crystals of the individual enantioners are manually separated. This

techni que can be used if crystals of the separate enantioners exist, i.e.,
t he mat erw@l03/039382 congl onerate, and the crystal s are vi su&Cityusdt/sirsict; 15
ii) sinmultaneous crystallization - a technique whereby the individual

enant i omer's are separat el y SLyIAd fsHnbl AR AL ARG Sd @E SRl &,
possible only if the latter 1s a conglonerate 1n e solrd s al%e; i)
enzymati c resol utions - ahirelchriligydatehemeiyd tpabtringhe dasiredbenphiainger; separ at i on

of a racemate by virtue of differi rates of .reaction.for the . 20
enantioners with an zyé%‘%ﬁ@%mégﬁ%&mﬁe synt heti c

techm que whereby at | easglheréhiyelisteefonets fidietlsyanthewicguilibe® tapickinzymat i ¢

reaction to obtain an enationericall ure_or..enriched synthetic precursor
of the gesi red enanti ongfPoP erél}ce%%‘%?r@&(’?g’gmgferoin@l ’gg’fﬁt e‘J;eF%ed- a
SYRt helti c technique \é\her edyntidher ofiRBdrt pRfeaaial drastalization 6§thé liestrz@derf r om an
achiral precursor under conditjaons that produce ass t.r i.e.,
chirality) in the pro_ductf_,r Iﬂfhecfiﬁsueﬁﬁya%’@mﬁﬁmr@%@ﬁ@“ﬁ%ﬂg%tﬁ%,tat al ysts or
chiral auxiliaries; vi) diashflyGapBhcifi8RRRIhAAK is Bniedi HUSyhEREDY a
racem c conmpound is 30 reacted with an enantioneri cal I%eépure reagent (the
chiral auxiliary) that céniespamerdiem thedesipdenentiapnt hofssired grgntiomer is
di ast ergoners. The resul tingdiasienl 0 MRLSeahsr, t hen separated by ,
chromat ography or crystallization 11 WO 03/ 039352 PCT/ US02/ 37274 by virtue
of their now nore di ¥ii) nckineicnesolutions - thisfidchpigrrriefraindherasbioveint af Pagaki | i ary
ater removed to obtain theomBRideeiRiREh AitBha Yok a RSt fesdiifbn ofa
second-order asymretric transtormations - a tec_:le:'l I que er eby
di astereoners fromthe rawetrllyecselyad otipame) Woigicelignequabetiepmiterd disce in
sol ution .Of the diast er eo%ﬁtic}c e?ﬁhﬁ'%cﬂ? i'n'bggac%ﬂl?c%ég%ﬁp& cgtraly%ﬁgr
preferential crystallization o & drastereoner

15 kinetic conditions;

x) enantiospecific synthesis from non-racemic precursors - a synthetic

technique whereby the desired enantiomer is obtained from non-chiral
starting materials and where the stereochemical integrity is not or is
only minimally compromised over the course of the synthesis;

20 X) chiral liquid chromatography - a technique whereby the enantiomers of

a racemate are separated in a liquid mobile phase by virtue of their
differing interactions with a stationary phase. The stationary phase can
be made of chiral material or the mobile phase can contain an
additional chiral material to provoke the differing interactions;

25 x1) chiral gas chromatography - a technique whereby the racemate is

volatilized and enantiomers are separated by virtue of their differing
interactions in the gaseous mobile phase with a column containing a
fixed non-racemic chiral adsorbent phase;

xii)  extraction with chiral solvents - a technique whereby the enantiomers

30 are separated by virtue of preferential dissolution of one enantiomer
into a particular chiral solvent;

xiii)  transport across chiral membranes - a technique whereby a racemate is placed in

contact with a thin membrane barrier. The barrier typically separates two miscible fluids, one

12



fromthe desired enantionmer perturbs the equilibriumsuch that eventually
in principle all the material is converted to the crystalline diastereoner
from t he WeBHaw@senanti oner. The desired enantionmer is 10PCHASOY/&Reased
fromthe diastereomer; viii) kinetic resolutions - this technique refers to
t he achi ev . of t eSO, r of a
further r e§8 ‘%%}ngﬁhegéé%mﬁ%gnf% %ﬁﬁfgﬂc’g"s@ of'v Ch OHCG ﬁ%ﬂmg gres cp?f r%ﬂtﬁa&unequal
reaction r amesss préfetdmﬁal teanspotti aoross the metribraae bkmmal S,epar@uxmrcﬂ;cmm regdgefithe or
catal yst under 15. o) |t|o ant i ecific Sy esis from
mon- 1 acen dopsEgiecone et 8t eBPne vn ARGk ThEReEy PrEY BLEF  ed

enant i omer ricsmatettapa hrbughm non-chiral starting materials and where the
stereochem cal integrity is not or is only mnimlly conpronm sed over the
course gf the synthesis; 20 x) chiral liquid chromatography - a technique
whereby the enantionmers of a racemate are separated in a liquid nobile
phase by vint ue Aefivé @empourdisf f eri ng interactions with a stationary phase.
The stationary ase ¢ e of chiral terial or the nohile hase
can contain an ?g’dﬂp?qnglﬂfﬁ?veéﬂnﬁﬁlthmw@ﬁ ofgﬂ P giceeasq iae ﬁ’il?efltéjii

i nteracti oRgeordMary bloo& Résk@b. gas chromat ogr aphy - a techni que whereby the
racemate is volatilized and enantioners are separated by virtue of their
differing interactions in the gaseous nobile phase with a colum
containing a fixed non-racem c chiral adsorbent phase; xii) extraction
with chiral solvents - a techni que whereby the enantioners 30 are
separated by virtue\gf preferential dissolutipon’of one enantionmer into a
particul ar chiral Xiid) transport acro chiral nmenbranes - a

t echni que whereby a r3§ aced gontact with @ thin nenbrane
barrier. The barrier t picaly separ at D m sqgj ble fluyjds, one 12 WO
03/ 039352 PCT/ US02/ 3

HO o) (CH2)y OH

10 Formula I
wherein x is selected from 1, 2, 3 or 4.
In a preferred embodiment, the compound is:

Compound A
S S
> 0
o)
HO' o)
OH
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containing the racemate, and a driving force such as concentration or
pressure differential causes preferential transport across the nenbrane
barri er. 8Opaws3sson occurs as a result of the non-racem ®CtRisoab72mat ure of
t he nenbrane which allows only one enantioner of the racemate to pass

t hrough. 5,11 .,Active nds.lt has been discovered that the conpounds
of formula I’ inlt):hraé}élsa(cae t'r%gp?(gﬁg%&%olngneter of coronary bl ood vessels. S ><'s

OOHOO)~(CH2))~OH 10 Forrmula | wherein x is selected from1, 2, 3 or 4.
In a preferred enbodi nent, the conpound is: Conmpound A Ss o HOo OH 13
WO 03/ 039352 PCOVHhUSH 24a3 B2 pdssibié foPthacompeutls othe Doaposaitd boaknivikicted as thenay be

possi bl e for he.cgr.rpounfis b?f the.jnventi on to be.afm' ni sr,[.ered as the raw
Shen cal , T4 SPETISALds BETE YO BRI A RERac Al RasitioRdh “Eomposi ¢ on,
in ant 55 eL EfBcetivy Rmlet ARMettr aitBdasing hrﬁ&fjrﬁ.aAbcrbg?]iﬁgﬁMﬁlrthaQ&med'tha@résfmta fiirther
aspect, the present .  invention provides.a pharnmaceutical ¢ osition

Compri s nACTORBEIFS BPEHRECTHGURPPBRFIS CORPEHAF AECRILPE & P THERIB bl o
salt or solyetrRaldi8E@9faccdpRURIHIEbr sviath tBdtEo DiogdtRdravithhabrmeut i cal |y
acceptabl e carriers thereof and optionally one or nore other therapeutic

. y r
i ngr edi ent Bharmpcegfisallypeqepible sarresihssnt 2adartiopplbarns oF 8o oty dhezaperier ( s)

nust be acgeRiifllsTor sy bO e R S:E0REpedifiEhoRdn. C ORI Ak dds Pmuét1bB addeftable Rer
i ngredi ents of the formulati on and not
10  the sense of being compatible with the other ingredients of the formulation and not

deleterious to the recipient thereof.

The formulations include those suitable for oral, parenteral (including subcutaneous,
intradermal, intramuscular, intravenous and intraarticular), rectal and topical (including
dermal, buccal, sublingual and intraocular) administration although the most suitable route

15  may depend upon for example the condition and disorder of the recipient. The formulations
may conveniently be presented in unit dosage form and may be prepared by any of the
methods well known in the art of pharmacy. All methods include the step of bringing into
association a compound of the invention or a pharmaceutically acceptable salt or solvate
thereof (“active ingredient”) with the carrier which constitutes one or more accessory

20 ingredients. In general, the formulations are prepared by uniformly and intimately bringing
into association the active ingredient with liquid carriers or finely divided solid carriers or
both and then, if necessary, shaping the product into the desired formulation.

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets or tablets each containing a

25  predetermined amount of the active ingredient; as a powder or granules; as a solution or a
suspension in an aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion
or a water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,
electuary or paste.

A tablet may be made by compression or molding, optionally with one or more

30 accessory ingredients. Compressed tablets may be prepared by compressing in a suitable
machine the active ingredient in a free-flowing form such as a powder or granules, optionally

mixed with a binder, lubricant, inert diluent, lubricating, surface active or dispersing agent.
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del eterious to the recipient thereof. The fornul ations include those
suitable for oral, parenteral (including subcutaneous, intradernmal,

i nt ranuscwDaB/039382 r avenous and intraarticular), rectal anaCrapsozaiz74
(including dermal, buccal, sublingual and intraocular) adm nistration
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Formul ati ons for parenteral adm ni st raltl on incl uh ueous. and aon-agueous
sterile sucrose and acacia or tragacanth, and pastilles comprising the actl ngredient 1 a basis

such as gelatin and glycerin or sucrose and acacia.
20 Preferred unit dosage formulations are those containing an effective dose, as herein
below recited, or an appropriate fraction thereof, of the active ingredient.

It should be understood that in addition to the ingredients particularly mentioned
above, the formulations of this invention may include other agents conventional in the art
having regard to the type of formulation in question, for example those suitable for oral

25  administration may include flavoring agents.

The compounds of the invention may be administered orally or by injection
(intravenous or subcutaneous). The precise amount of compound administered to a patient
will be the responsibility of the attendant physician. However, the dose employed will
depend on a number of factors, including the age and sex of the patient, the precise disorder

30  being treated, and its severity. Also, the route of administration may vary depending on the
condition and its severity.

The compounds of the invention may be administered orally or via injection in a
lumen diameter-increasing ainount. The dose range for humans is generally from 0.005 mg
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injection solutions which may contain anti-oxidants, buffers, bacteriostats
and solutes which render the formulation isotonic with the blood of the
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orally, parenterally, intravenously, intradermally, subcutaneously or topically.

20 The active compound is included in the pharmaceutically acceptable carrier or diluent
in an amount sufficient to deliver to a patient a therapeutically effective amount without
causing serious toxic effects in the patient treated. A preferred dose of the active compound
for all of the above-mentioned conditions is in the range from about 0.1 to 500 mg/kg,
preferably 1 to 100 mg/kg per day. The effective dosage range of the pharmaceutically

25  acceptable prodrugs can be calculated based on the weight of the parent compound to be
delivered. If the derivative exhibits activity in itself, the effective dosage can be estimated as
above using the weight of the derivative, or by other means known to those skilled in the art.

For systemic administration, the compound is conveniently administered in any
suitable unit dosage form, including but not limited to one containing 1 to 3000 mg,

30  preferably 5 to 500 mg of active ingredient per unit dosage form. An oral dosage of 25-250
mg is usually convenient. The active ingredient should be administered to achieve peak
plasma concentrations of the active compound of about 0.1 to 100 mM, preferably about 1-10
mM. This may be achieved, for example, by the intravenous injection of a solution or
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20  gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such
as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a
glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a
flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the dosage
unit form is a capsule, it can contain, in addition to material of the above type, a liquid carrier
25  such as a fatty oil. In addition, dosage unit forms can contain various other materials which
modify the physical form of the dosage unit, for example, coatings of sugar, shellac, or other
enteric agents.
The active compound or pharmaceutically acceptable salt or derivative thereof can be
administered as a component of an elixir, suspension, syrup, wafer, chewing gum or the like.
30 A syrup may contain, in addition to the active compounds, sucrose as a sweetening agent and
certain preservatives, dyes and colorings and flavors.
The active compound or pharmaceutically acceptable prodrugs or salts thereof can
also be administered with other active materials that do not impair the desired action, or with
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suitable unit dosage form including but not limted to one containing 1 to
3000 ny, 30 preferably 5 to 500 ng of active ingredient per unit dosage
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20 gum t r agacdnblosdd ifl@hpbiles, di3poseie kyringey orsudtipladostvadlchadirofighet @se, a
di sintegratjng agent such as alginic acid, Prinogel, or corn starch; a
| ubricant 81&#-as magnesi um stearate or Sterotes; a glidant such as

col l oi dal silicontaBienechids oPcasNRE IR Ripial APELHti0E U kndsn Sl iRifle 0stioggcchar i n;
or a

suspensions, ointments, creams, gels, tinctures, sprays, powders, pastes, slow-release
transdermal patches, aerosols for asthma, and suppositories for application to rectal, vaginal,
nasal or oral mucosa.

Thickening agents, emollients and stabilizers can be used to prepare topical
compositions. Examples of thickening agents include petrolatum, beeswax, xanthan gum or

. 25 polyethylene glycol, humectants such as sorbitol, emollients such as mineral oil, lanolin and

its derivatives, or squalene. A number of solutions and ointments are commercially available.

Natural or artificial flavorings or sweeteners can be added to enhance the taste of
topical preparations applied for local effect to mucosal surfaces. Inert dyes or colors can be
added, particularly in the case of preparations designed for application to oral mucosal

30  surfaces.

The active compounds can be prepared with carriers that protect the compound
against rapid release, such as a controlled release formulation, including implants and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used,
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flavoring agent such as peppermnt, nmethyl salicylate, or orange flavoring.
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Prep 20  appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl phosphatidyl

choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic solvent that is then
evaporated, leaving behind a thin film of dried lipid on the surface of the container. An
aqueous solution of the active compound or its monophosphate, diphosphate, and/or
triphosphate derivatives are then introduced into the container. The container is then swirled
25 by hand to free lipid material from the sides of the container and to disperse lipid aggregates,

thereby forming the liposomal suspension.

V. Combination or Alternation Therapy
30
The compounds of the present invention can be combined with other biologically
active compounds to achieve any desired therapeutic goal. For example, through dosage
adjustment and medical monitoring, the individual dosages of the therapeutic compounds
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a transdermal patch. Methods for preparing transdermal patches are known
to those skiIIedkmnmuhbl@ﬁmlﬁF@nméMaﬂwﬁbﬂwseemmBﬁ@mﬁmepﬁﬂmmhdmﬂmmger R.

Transdejymal ., a\gggmfr%%y%er@an#ac'omggyads%)h MediGlng, exa%9162 abusan

(1988) . er e Ve CcOo oun s’are W t h
carriers t hatthe\mrbsient invention, and are disclosed in patent apphcatlon nos. PCT/U S95/ 10863 and in

PCT/US97/04076. Still further IBAT inhibitors useful in the present invention are described
in U.S. Application Serial No. 08/816,065. More IBAT inhibitor compounds useful in the
present invention are described in WO 98/40375, and WO 00/38725. Additional IBAT

20  inhibitor compounds useful in the present invention are described in U.S. Application Serial
No. 08/816,065 and U.S. Patent Nos. 6,263,342, 6,420,417, 6,387,924, and 6,107,494,

In another aspect, the second cholesterol lowering agent is a statin. The combination
of the HDLc enhancing drug with a statin creates a synergistic or augmented lowering of
serum cholesterol, because statins lower cholesterol by a different mechanism, i.e., by

25  inhibiting of 3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase, a key enzyme
in the cholesterol biosynthetic pathway. The statins decrease liver cholesterol biosynthesis,
which increases the production of LDL receptors thereby decreasing plasma total and LDL
cholesterol (Grundy, S. M. New Engl. J. Med. 319, 24 (1988); Endo, A. J. Lipid Res. 33,
1569 (1992)). Depending on the agent and the dose used, statins may decrease plasma

30  triglyceride levels and may increase HDLc. Currentily the statins on the market are lovastatin
(Merck), simvastatin (Merck), pravastatin (Sankyo and Squibb) and fluvastatin (Sandoz). A

fifth statin, atorvastatin (Parke-Davis/Pfizer), is the most recent entrant into the statin market.
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protect the conpound against rapid elimnation fromthe body, such as a
controlled release fornulation, including inplants and m croencapsul at ed
del i very wWouB@sa852 Bi odegr adabl e, bi oconpati bl e pol yners ean/use2/szed, such
as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen
pol yort hoe | RGE ch
formul at i orégwﬁltﬁggp(ghéég%en% éatﬁéa@? ose%ﬁt@%ﬁ)g tgfunt Oglggt&%b%oe e d 1.%r?fgl S
can al so behe mbteatmedltmom'rerm ally from Al za Corporation and Nova

Phar maceuti cal s | en I ically
accept abl e carr ;Tg% ggllo% gl%?glga!)sbes ﬁl'ége'gpret%rregprI sstatmg)én(?‘ hg?p{e?ergg% ”%8 ?a}?%ovm to
those skilled in the art, for exarrpl eTzﬂﬁenescrl bed in US Patent No.

4, 522, 811 FUI exanpl <, I i I"ﬁr‘éi\llll: l U T AU T UITOS T Sion R r\r~|t \f UI QQU! \Vli ng
20 approprliate lipid(s) (sudA*a& %t eagdﬁe 1'{’)1?%95;)?3?1?“8&/‘{[’05& it e ce
stearoyl phosphatidyl chgline, ara¢chagiayl phosphgt) dyl choline, and

chol est er gl)—-h—an—inorgamic—solvent—that is-then —evaporated,—leaving

SV S FIT

behind a t|Hunerl dexivativesy i dd lipid op the surfag¢e of the cpntainer. An
aqueous sqligfk@fAn 0F t he athiidGedzONPOuUdEo OF 1S [APRPPNOSPNAL 31 gighhnosphat &
and/or triphosphate derivatives are then introduced into t’he cant ai ner

The cont ai|megvaptetin hen swi rIPe'cd’an@l by | h&A@ to fre8014ppi d mat@f4%d2% rom t he
si des of tft rTeT —arn dispe Fprd—agu eyates, formn
t he Iiposcéﬁvﬁgﬁggen5|on 6b8 ﬂblﬂd?ﬁg% or Altgiﬁgtion Th%?%%@gyBO The

conpounds GWnﬂﬁﬁcpnﬂpamm |nvent|on can be combiined with other b|olog|cally

active corpeunds—to—achieve—any—des therapeutic goal + For “Vanp.e,

t hrough dqdag&satRy; ust ment 3’vﬂmd| %‘Fg?ﬂ)m tori 'r?é),' he i ndzl AR dosagesg
of the therapeutic conpounds 19 WO 037039352 PCI/ US02/ 37274 used in the
conbi nations of the present inyention wll be |ower than are typical for
dosages of theTﬂ“ﬁ@lﬁﬁ’&&lﬁ&d@ﬁﬁ?@l}ﬁ’c@elﬂﬁ@ﬁo%@ﬂ@ WORBFEEHESEH)S The dosage

| owering Mddasﬂaﬁﬁvmdﬁa@@vmﬁageaa isryetadls, ag) gaRugti 9B 7csf8a8ﬂestﬁlyetct egts of
t he individual t era{)eutl c conpounds when conpafed to the nonot herapy In

addi tion, flanethylsi-Be(terhpded lmirqué %f@raﬂ-n:a@m srbetielidpparhthelaplad-ed with the
monot heraplneéh})%dtgnola@ad to greater patient conpliance wth therapy
regi mens.

10 pravastatin sodium: 1-Naphthalene-heptanoic acid, 1,2,6,7,8a-hexahydro- beta, delta ,6-

trihydroxy-2-methyl-8-(2-ethyl-1-oxybutoxy)-1-, monosodium salt [1S-[1 alpha ( beta s, delta

S),2 alpha ,6 alpha ,8 beta (R),8a alpha

simvastatin: butanoic acid, 2,2-dimethyl-,1,2,3,7,8,8a-hexahydro-3,7-dimethyl-8-[2

tetrahydro-4-hydroxy-6-oxo0-2H-pyran-2-yl)ethyl]-1-napthalenyl ester [1S-[1 alpha ,3 alpha,
15 7 beta,8 beta ,(25,4S5),-8a beta

sodium fluvastatin: [R,S-(E)]-( +/-)-7-[3(4-fluorophenyl)-1-(1-methylethyl)-1H-indol-2-yI]-

3,5-dihydroxy-6-heptenoic acid, monosodium salt

Other statins, and references from which their description can be derived, are listed

below.
20 Table 2.
STATIN REFERENCE
Atorvastatin U.S. Patent No. 5,273,995
Cerivastatin (Baycol) U.S. Patent No. 5,177,080
Mevastatin U.S. Patent No. 3,983,140
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Anot her use of the present invention will be in conbinations having
conplenentary effects or conplenentary nodes of action. Conpounds of the
present iWO@aBBM can be adm nistered in conbination w tRCA/uSOUZ20hat

| owers chol esterol via a different biological 10 pathway, to provide
augnented results. For exanple, ileal bile acid transporter (1BAT)

i nhibitors frequently | ower LDL Ii poprotei n but also | ower HDL |ipoprotein.

A therapept combnal L Ou.@h am T BAT Tnini bi Tor gyl paemd@8u0s195 the
present | nvent| on W I? én._dosages ar¢ optimal iy adjusted _lower LDl lyet

mai ntain pr rai se HDL.Vaowpmunds useful for combU. Bgtevﬁl‘ﬂm“t‘lﬁy%rrpounds of

t he presem—i—n#en%-i—enés—enteeﬁapase—a—m de—range pf t Tpounds;,
| BAT inhipitors, for &CHHBF'® are useful | in theﬂpsr ggéeg%t?&)fﬁégﬁﬁdgn and are
di scl osed[Tn patent applvasatin on nos. PCT/US95/ 10863 EIh’éBSiSihO APCT/ U897/ 04076.

St' | | fUI’ hPI’ I RAT I nhl .hl tﬂl’.Q lc.'%ef L!! ! R f !1\, P‘" eSeht atre UCDbI I Ed
in US. Application J8pindestay. 08/816, 065. More | BATEll5 #’?9%%1 Z%r conpounds

useful infthe prES] dbRVGaRIGAN are desgri bed IUS/\@a&&/NkDaZISO 1and WO
00/ 38725.| Addi ti ona BAT 2 inhibitor cd rmnunriq useful in the pr esent

invention are described in U S. Application Serial No. 08/816, 065 and U. S
Patent Nos. 6, 2(?‘[% %1’11F ?ﬂcf[l%g viJasfatinOS 3263 g%%Saﬂ&g:) QZI]@? (W2, HRO78Np! her

aspect, the second OoWeri ng tatin. The combination
of the HDL645%reé4a@L 244!, atphai, tbletaa, &tdaammactoeelrle@olsa(33ﬁ5ér’5@19§tblﬂ4'é}“0@ugrrent ed

| owering of | es

dlffelregt H@@Hﬁﬁwyﬁo’géﬁ) ?gf)ﬁﬁ %Ea%?l g‘%@:ﬂ ﬂ&grngg}%ﬁﬂaﬁ%ﬂ %f aryl
Eo enzy nﬁ A HMR- [Z)@)ﬂxﬁcﬁﬁi&lﬁhﬁ)}&-m@yléey( 1 meﬂ;gmtl hyl)- ﬁ-phd:m'l-éMtlélsllvlé Etbtny )

i osynt het | c, pat tatjns decrease..liv i osynt

whi CK i ncr Eﬁéfgg?‘syp{‘] K‘BVJ‘BF}B’%%P{ %?noﬁctﬂf“fg%%%{“&ﬁ% b %315 gtegr easi ?\é pl S:Irr;
total and B%echﬁ&l@%?&hﬁﬁ%coﬁ@wﬁd @alﬂ}r{b &baaaﬂi)ﬂtﬁ—[%[S ~(MfloroBlichyl)24(1¢ 1988) ;
Endo, A J e 1569 %{ﬁ -{I%h ﬂ gjyg? _g_n ﬁqhe_ ent. _aznd t he
dose. used, meiilEY: WeypHkpBaLEPYR ik S I S e

i ncr eatset HRhE R}ém SRbleY - ﬂelﬂt&nfﬁ: atil S@(ﬁmdrdﬂﬂleﬁmj ke, dﬂfaahlh)@wi&sﬁa(tl: nt (Mar ck),
si mvastatin rc ravastatin (San ui uvastatin

( Sando2y. meglﬂﬁft}’ﬂ? %Plgﬁnb’h“ [@?W%?‘Q?qr%“é’ﬁ%?%@%%ﬁ%s%&%i i s the nost
recent entrant H&tv&e}hﬁeﬁbaﬁﬂoﬂsﬁwmbec&&d&@d@@wﬁaﬁ&ﬁo&@’%@@37274 Any

of these or other statins can be used in conbination to f% b})nallty
i nprove t hetatinsugNagirally occurring statins are derivatives of fungi metabolites (ML-236

compactin/monocalin K) isolated from Pythium ultimum, Monacus ruber, Penicillium
citrinum, Penicillium brevicompactum and Aspergillus terreus, though as shown above they

15  can be prepared synthetically as well. Statin derivatives are well known in the literature and
can be prepared by methods disclosed in U.S. Patent No. 4,397,786. Other methods are cited
in The Peptides: Vol. 5, Analysis, Synthesis, Biology; Academic Press NY (1983); and by
Bringmann et al. in Synlett (5), pp. 253-255 (1990).

Thus, the term statin as used herein includes any naturally occurring or synthetic

20  peptide that inhibits 3-hydroxy-3-methylglutaryl coenzyme A (HMG CoA) reductase by
competing with 3-hydroxy-3-methylglutaric acid (HMG) CoA for the substrate binding site
on HMG-CoA reductase. Assays for determining whether a statin acts through this biological
pathway are disclosed in U.S. Patent No. 4,231,938, column 6, and WO 84/02131 on pages
30-33.

25 MTP inhibitor compounds useful in the combinations and methods of the preserit
invention comprise a wide variety of structures and functionalities. Some of the MTP

inhibitor compounds of particular interest for use in the present invention are disclosed in
22



the present invention. The followng |list discloses these preferred statins
and their preferred dosage ranges. Table 1. Trade nane Dosage range Nor nal
dose Pat ewD 0Re$®BsENCe (ng/d) (mg/d) Fungal derivatives | @cagisarsnidkevacor
10-80 20-40 4,231,938 pravastatin Pravachol 10-40 20-40 4, 346, 227
simvastatin Zocor 5-40 5-10 4,739,073 Synthetic conpound Fluvastatin
?esco: 20%80 20- 40 ?,739,073 5 The following |ist describes the chem cal
ormula o (RSY; 3K ha, 7 beta, 8
bet a (25, 250 28 afd U pagmigs %,2?%?%2&%;3%“]8?’%?‘%@5‘“""@“ orate
d: m;t hyl . ﬁthlpﬁpqut@tcpmnmd@cmw@wr&nym&%%t&hﬂéﬁ’%m?ﬁlﬂSf‘-l- mapht hal en
yl -2- methyl but 4 . . .
1,26, 7. 8a. hexany %%?Olégﬁﬁtﬁ)ég]ﬁ%agédég cﬁﬂ‘lgédﬂm uskrl\aPit BehsiRgoheridaR@hsdsaci d,
t ri hydr oxyetherptebgnk inger(tinepmptisel a- widy Barietixgfstracturesranioactionshitisnl $omeef [ 1

al pha (pet del t S)..2 ha. 6 . | i n:
but anot & agholsesb b Au0gchoRloBlifs Sy Rk B (5 RPR B et 1711
tFtLah%drFﬁﬁmﬂkdfgmﬁsﬁﬂmdﬂ}Uﬁtbmmamkﬂ5y6%bﬁhthm@4mabﬂhal@ﬁybﬁ@ster [1S-[1
al pha, 3 a a, . 7 beta . 8 bet 2S5, 49) ,.- b . . | n:

TR e B frtont Sonfospide s B e T e R R R SRS RS 30

3, 5- di hydr axkn sihrheRaE0] fRbiftionmiepnidi compsands afdt dessribed at USsPatert io.

references fromwhich their description can be derived, are |listed below.
20 Tabl e 25:58FM3-N REFERENCE Atorvastatin U S. Patent No. 5,273,995

10 A number of phytosterols suitable for the combination therapies of the present

invention are described by Ling and Jones in “Dietary Phytosterols: A Review of
Metabolism, Benefits and Side Effects,” Life Sciences, 57 (3), 195-206 (1995). Without
limitation, some phytosterols of particular use in the combination of the present invention are
Clofibrate, Fenofibrate, Ciprofibrate, Bezafibrate, Gemfibrozil. The structures of the

15 foregoing compounds can be found in WO 00/38725.

Phytosterols are also referred to generally by Nes (Physiology and Biochemistry of
Sterols, American Oil Chemists® Society, Champaign, I1l., 1991, Table 7-2). Especially
preferred among the phytosterols for use in the combinations of the present invention are
saturated phytosterols or stanols. Additional stanols are also described by Nes (Id.) and are

20  useful in the combination of the present invention. Inthe combination of the present
invention, the phytosterol preferably comprises a stanol. In one preferred embodiment the
stanol is campestanol. In another preferred embodiment the stanol is cholestanol. In another
preferred embodiment the stanol is clionastanol. In another preferred embodiment the stanol
is coprostanol. In another preferred embodiment the stanol is 22,23-dihydrobrassicastanol.

25  In another embodiment the stanol is epicholestanol. In another preferred embodiment the
stanol is fucostanol. In another preferred embodiment the stanol is stigmastanol.

In another embodiment the present invention encompasses a therapeutic combination
of a compound of the present invention and another HDLc elevating agent. In one aspect, the
second HDLc elevating agent can be a CETP inhibitor. Individual CETP inhibitor

30  compounds useful in the present invention are separately described in WO 00/38725. Other
individual CETP inhibitor compounds useful in the present invention are separately described
in WO 99/14174, EP818448, WO 99/15504, WO 99/14215, WO 98/04528, WO 00/17166
and U.S. Patent Nos. 6,462,091, 6,458,852, 6,458,850, 6,458,803, and 6,458,849. Other
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Cerivastatin (Baycol) U S. Patent No. 5,177,080 Mevastatin U. S. Patent No.
3,983,140 21 WD 03/039352 PCT/ US02/ 37274 Cerivastatin U S. Patent No.
5,502, 199wowelassat i n U. S. Patent No. 4,448,784 Conpacti RCUUSo2/Parent No.
4,804,770 Dalvastatin EP 738510 A2 Fluindostatin EP 363934 Al
D hydorconpactin U S. Patent No. 4,450,171 QOher statins include
rivastatin, SDZ-63,370 (Sandoz), Cl-981 (WL). HR-780, L- 645, 164,
(Clé R25754s gg— nélﬁ)ll&%lEPCETP 'Hﬁﬁb"i’tof @on%dn&aﬂ@fﬁl mtRGREJehSiA®ntion are separately described

i s
phenyl ) - 3, mWQWQﬂ/g& 4:8W(QL %1379[5» ad WA ¢ QY H72E. Other indivdduad (EFPeiRBibEOtaci d,
L- arglnlne
(S)-4- rﬁgﬂoifnﬁsﬂ%erfuol etrtllgl %resent mvﬁnqon arcz. fepr?lra%tﬂgllldeets °ﬁ3?|e§1 -‘%-Vgﬁe n§/8I/353? 3gyrl di
yl] et hensz}ItlmﬂgrcﬁEiE@/phﬂos@tﬁ iswijable-for Wdlii epnythination aiith theinyentign awdiesambedint |
o0 1765 ( Birhd bifloved SF RN OhRdbcly1 VRGO PRGGH 'Iﬂmb{t&&élﬁo@h@?% 6chet a
(B)]1]1-6-[2=15=(&-tTuoropfrenyt - 3-(1- yTetnyl)
1- ( 2- pyri dOpinl DrukHbipy SaRet. - 44(5) @az}(dBN%OW))]tetrahydro 4- hydr oxy- 2H pyr an- 2-
one, and 1H pyrrole-I-heptanoic acid,
2- (4- f | uor opheniplanethert ampatt Itheﬂecbnkiyﬂblg;(ql@\@tinggl_ageﬁt can be a fibric acid derivative.

ovover . ¢ R AU AET A ot s BT RE Ak B I SLUTb R bl ()

foregoi ng cahprise asviddNadristyadflsyucnares andi fﬁhg:ﬁSilaﬂIhbS’] SPastionlad @btiv atid deriyatives farngi

e R e R e e 2 Rt

and Asper gidddys the @Fds@it Snvehtitlig B vasets bOIm g ReUinghweld f3on,Galn fohe, peapassed
synthetically as well. Statin derivatives are well known in the literature

and can bén%‘P@‘BQrPaéd“W‘%ta%H’é‘o&eéscl osed in U S. Patent No. 4,397, 786.

QO her methods are cited in The Peptides: Vol. 5, Analysis, Synt heS| S,

Bi ol ogy; Academ c Press NY (1983); and by Bringnmann et al . in Synlett (5),
pp. 253-255 (1990). Thus, the termstatin as used herein includes any
naturahky occurring or synthetic 20 peptide that inhibits

3- hydroxy- 3-net hyl gl utaryl coenzyne A (HMG CoA) reductase by

>S5

vJ

Table 3.
Common Name CAS Registry U.S. Patent
Number Reference for
Compound Per Se
Clofibrate 637-07-0 3,262,850
Fenofibrate 49562-28-9 4,058,552
Ciprofibrate 52214-84-3 3,948,973
Bezafibrate 41859-67-0 3,781,328
Gemfibrozil 25182-30-1 3,674,836

In another embodiment the present invention encompasses a therapeutic combination
20  of a compound of the present invention and an antihypertensive agent. Hypertension is
defined as persistently high blood pressure. Generally, adults are classified as being
hypertensive when systolic blood pressure is persistently above 140 mmHg or when diastolic
blood pressure is above 90 mmHg. Long-term risks for cardiovascular mortality increase in a

direct relationship with persistent blood pressure. (E. Braunwald, Heart Disease, 5th ed., W.
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conpeting with 3-hydroxy-3-nethylglutaric acid (HM5 CoA for the substrate
bi nding site on HMG CoA reductase. Assays for determ ning whether a statin
acts throwgh3wnsd3s2 bi ol ogi cal pathway are di sclosed in U S8CTRs0ES27NO.
4,231,938, colum 6, and WD 84/02131 on pages 30-33. 25 MIP inhibitor
conmpounds useful in the conbinations and nethods of the present invention
conprise a wide variety of structures and functionalities. Sonme of the MIP

i nhi bi tor posmaeRss «, Mﬁlﬁ&élﬂﬂi,qw%%)ﬁg(ﬁmﬁ)(Bloétﬁﬁeésﬂretihﬁﬁmmﬁiﬁﬁfffcaﬂdm\te ntion
are disclosed in 22 WO 03/039352 P Us02/ 37274 WD 00/ 38725 and U. S.

Pat ent NosOutButangpgipherghrpsistancsf hsyasqulas systest sk ran ¢ reprragiited ByHEF apeut i ¢
conpounds eaBwhe eh@ded: i n Science, 282, 23 Cctober 1998, pp. 751-754.

Chol esterol absorption antagoni st conpounds useful in the conbinations and
met hods of the present invention d&HWpAOs& BRwi de variety of structures and

funct i onal (i@ Brie Biolhradsddl TRk ARk 8fhs, ARPAE RijeAMAN %ML aqPoUnds

of particular 1nteres of use in the presént ‘invention are described in
U. S. Pat en816NoFadsory 6ffecting periphetahresisiohes| indudsrabesitytpad/opfunetipnakbgonsiyjefinns t
conmpounds @f .particul ar .inter for ' p ' ] nd
met hods fo?aCt%%f“(fitfer?éH% g%ﬁla%glgP ‘gtglﬁcé?%lvegﬁgg?%tﬂ F%ﬁ“'aﬁ@%g%‘ g&%@%ﬁ%@ﬁ%@ are
descri bed bloodvésselPainehatcaided y avaidg pBfabtorslificlilimg tiskening offflgddosssel wlks

sui tabl e for t.he conbination therapi.es of e present . i AVENLi O
descri bed ByUPHy Bk Rl “‘Bﬁ%@‘%‘?‘ﬁt‘*ﬂﬁ}{‘]@o‘é‘%ee S anothgr BT whieh pffects
?/ﬁggg?hb\s/vMyﬁaﬁaefoFa@rmﬂeﬁirig&ii@foff&etasma(ﬁj,f).eslsc)i ences, 57 (3), 195-206

. Wthout imtatiqn, so hytosterol s .Qf partijcul ar, use jp. the
Conbi nat i on of FYRSTERSALHE SIRTBHIEIHA vLpBer RopesTpifrrale gondiions ofg Sewistina
Gi profi br apfienBazRpokit fat deplhin g&ﬁﬁihemm@@ncﬁtﬁdn@@fﬁdhragathéfosélélﬁsiiﬁmf}ﬁ{regOi ng
conpounds can be found in WO 00/ 38725. Phytosterols are fal SO [ef erred to

T

general |y Byiregser indisees pigech gy hynseiensiove Kionsepmple, atheragclaresisirequpptly; resylfs &y |

Cheni sts'  $QGhiSiNent CRAERRIME Aiantekdr of bIbIPVessel@ Bh@thdmidle, afasRReabBsit Y preferred
anong the phytosterols for use in the conbinations of the present .invention

are sabur eeunihyipsdttie fsregsedrigiditinbblpod xergelsilentedingsthe Adlas Rothdigrinighed
descr | bed ButiabRRuieldl of bidGylets £ rLéZo‘?tfngfbloBd th8e1 ARG LARkh ebndibiRe RY esent

i nventi on. e conbination of t resent
hypertension.

Myocardial infarction is the necrosis of heart muscle cells resulting from oxygen
deprivation and is usually cause by an obstruction of the supply of blood to the affected
20 tissue. For example, hyperlipidemia or hypercholesterolemia can cause the formation of
atherosclerotic plaques, which can cause obstruction of blood flow and thereby cause
myocardial infarction. (Id., pp. 1185-1187.) Another major risk factor for myocardial
infarction is hypertension. (Id., p. 815.) In other words, hypertension and hyperlipidemic
conditions such as atherosclerosis or hypercholesterolemia work in concert to cause
25  myocardial infarction.

Coronary heart disease is another disease, which is caused or aggravated by multiple
factors including hyperlipidemic conditions and hypertension. Control of both
hypetlipidemic conditions and hypertension are important to control symptoms or disease
progression of coronary heart disease.

30 Angina pectoris is acute chest pain, which is caused by decreased blood supply to the
heart. Decreased blood supply to the heart is known as myocardial ischemia. Angina

pectoris can be the result of, for example, stenosis of the aorta, pulmonary stenosis and
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i nvention, the phytosterol preferably conprises a stanol. In one preferred
enbodi nent the stanol is canpestanol. In another preferred enbodi nent the
st anol iswolslaassanol . In another preferred enbodi nent tRETASAN®I274 s
clionastanol. In another preferred enbodi nent the stanol is coprostanol.

I n anot her preferred enbodi ment the stanol is 22,23-di hydrobrassicastanol .
25 I n anot her enbodi nent the stanol is epicholestanol. In another preferred
embodi ment ydnieula? B%E%op‘h?. boiae aitAFrtendive oM T6F campleamiiedpiaghostisrent t he
stanol is stigmastanol. Tn another enbodi nent the present iInvention
enconpass eanginatpsetpripexclecinbpsipheel tenstanse- a conpound of the present

i nvention and : i h erabkegond HDLc
el evati ng agenfgbg{gﬁﬁglel@%%ﬁs gﬁﬁ% Eﬁg{ug?ﬁﬁ% ;r)]rgléé\i}lt glggllltﬁﬁcgﬁfﬁhi bitor 30
conpounds wikduglimitatiatheA pidssiariety ofichemidabsirugisesaehiese il as sntiiERestesshied i n WO

nvent 1 5n Seaiuth At oF il pres b B TRV cl3le VA B PEESCE

WO 99/ 142 1fmechAfisA8/ PSR 8mpisofil ditibGiirteasive dde8s caainelnde, Nithout dimigtiorggn |

6, 458, 852, 458, 85 6, 458, 80 nd, 6, 4 . 9352
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i nventi on BégadieRagiabRterdnsdrenbgit stimnla¥Dad Bgl@RH, co@rify aBVES(AGKHd WO

00/ 18721. O her individual CETP inhibitor _conpounds useful.in.the present

i nventi on HAPTEE AR pRFIREYSIHI IePpiRLAIaeANi %?lggé%neﬁagﬁaief’ &?Ilué%}lcC%ﬁD

i nhi bi §@r Sysuiilad! AdiRonMIQpdrRnsAsibeitd ubedill iiHe Prdstg invengon drodesariieddgscr i bed

in 5 The Discovery of New Chol esterql Ester Transfer Protel hj bitors

(Si kor ski Bt Sepftin %@ Patent gppligation gy 6%0%27gépﬁ@w doghnagnt &52’0@ f’lé{%(’{zoo 1)). In
anot her —aspgGficaibdRoSHEXUh 1PEMC el evating agent can be a fibric acid
derivative. Fibric acid derivatives useful in the conbinations and net hods

of the present invention conprise a wide variety of structures and
functionalities. Particular fibric acigydgqrivatives for 10 the present

invention are described in Table 3. The therapeutic conpounds of Table 3
i ablmbeg 't Tdrm ragange . enanti prh@rontf gt gns TR PatiGors. 15

adrenergic blocker Phenoxybenzamine 1-250 mg/day

adrenergic blocker Guanadrel 5-60 mg/day

adrenergic blocker Guanethidine

adrenergic blocker Reserpine

adrenergic blocker Terazosin 0.1-60 mg/day

adrenergic blocker Prazosin 0.5-75 mg/day

adrenergic blocker Polythiazide 0.25-10 mg/day

adrenergic stimulant Methyldopa 100-4000 mg/day

adrenergic stimulant Methyldopate 100-4000 mg/day

adrenergic stimulant Clonidine 0.1-2.5 mg/day

adrenergic stimulant Chlorthalidone 10-50 mg/day

adrenergic blocker Guanfacine 0.25-5 mg/day

adrenergic stimulant Guanabenz 2-40 mg/day

adrenergic stimulant Trimethaphan

alpha/beta adrenergic blocker Carvedilol 6-25 mg bid

alpha/beta adrenergic blocker Labetalol 10-500 mg/day
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Common Nane CAS Registry U.S. Patent
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Nunmber

Ref erence for
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inhibitor
angiotensin converting enzyme | Trandolapril 0.25-25 mg/day
inhibitor
angiotensin converting enzyme | Fosinopril 2-80 mg/day
inhibitor
angiotensin converting enzyme | Lisinopril 1-80 mg/day
inhibitor
angiotensin converting enzyme | Moexipril 1-100 mg/day
inhibitor
angiotensin converting enzyme | Enalapril 2.5040 mg/day
inhibitor
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angiotensin II receptor candesartan cilexetil | 2-32 mg/day
antagonist
angiotensin II receptor Inbesartan
antagonist
angiotensin II receptor Losartan 10-100 mg/day
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di m ni shment of the inside dianeter of bl ood vessels.

Furt her nore,

at herosclerosis 15 frequently results in increased rigidity of blood

vessel s, wWooBw8i3sy t he aorta. Both di m ni shed

i nsi de di amemrasows$72bd ood

vessels and rigidity of blood vessels are factors which contribute to

hypert ensi on.
resul ting fronloxyg

Myocar di al

en

of the suppl yof
hyper | i pi demja or

bl 99

feearfec

te
esterol e

ho

yperc

ted 20 tissue.
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For exanpl e,
e fRypival Dosagof

infarction is the necrosis of heart nuscle cells
deprivation and is usually cause by an obstruction

at heroscl erotfi c plaﬁﬂesﬂkwmhbh can [cause obstructicn of bl ood fl ow|and
t hereby causg Farcti 1§ : 118501608 fna/dANOt N  maj or
ri sk factor fanég%%%%ré pbklnfarct on 45 hyperten5|on (I%id9 815.) In
ot her words, hymgmﬁﬂn5|on and hyperllpldenlc condifti ons such as
at her oscl er ogi-s—o¥ esterol a K—T—conggpt se 2%
myocardi al i nfcAFEM ﬁfﬁ‘e&grroglﬁéry hear era}?a?é!ase is ano R%Ob H“g%}g vhi ch i s
caused or aggrca¥mutéhalel Blatiterpl € f aDilzemi ncl udi ng 159{590 kngpiaylem c
condi tions arnd hypertension. Contro}l of hoth —hypertipidenie—eondi{ions and
hypert ensi on |&elsiuhshorreh Alockes cont r PNIRPIE ons or di SERIBE3 ogr essi on of
coronary heargamuﬁp mel Bcégina PERIRidigind S acut g £hwshe/Bai N, whiich is
caused by deqgreased supply tolthe 'heart Degreased blood supply to
the heart is kabmmld@mmybbdﬁM|al |scﬁéﬁmameAngina pectoris can bejthe
result of, far AaH sts—of 4 ta,—put n@;ﬁ 0SS and 25 WO
03/ 039352 PCTF@@ Aﬁb§g%trlculﬁwﬁ ?%%%%rophy. %&El ypertensi ve
agents, for exanple an1od|p|ne con trol  angina pect%lmme@@W®ﬂu0|ng
peri pheral r uut.“,p Asive agents—usefut—n—thepresent
i nvention are‘?ﬁBW%aPﬂm¥§bF% ﬁgﬁ' " nmitation. A wide variety of
chem cal str( uhﬁﬁc@mﬁﬂ@&@kﬂl as a1Ahmym@ﬁéenS|ve SZHgmngyin the
conbi nations [of the present inventipn and the_agentls A erate—by a
vari ety of né@ﬁ&#isns For exanpl e Hﬁ@@ﬂﬁ@“’W?‘Wypé?pgﬁggg@'agent< can
include, wtl %‘f( Jmtarion, an  adl ERRFdhiszid 0CKer|,258-200% &3 bal @ha/|bet a
adrenergi c bl er, an alpha adrenergi c bl ocker, a | beta adrenergi(
bl ocker, an adrenergic stinmulant, an angloten3|n co rting enzymne [( ACE)

diuretic Furosemide 5-1000 mg/day

diuretic Bumetanide

diuretic ethacrynic acid 20-400 mg/day

diuretic Amiloride 1-20 mg/day

Diuretic Triameterene

Diuretic Spironolactone 5-1000 mg/day

Diuretic Eplerenone 10-150 mg/day

Vasodilator Hydralazine 5-300 mg/day

Vasodilator Minoxidil 1-100 mg/day

Vasodilator Diazoxide 1-3 mg/kg

Vasodilator Nitroprusside

Additional calcium channel blockers which are useful in the combinations of the

present invention include, without limitation, those shown in Table 5.
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inhibitor, an angiotensin Il receptor antagonist, a cal cium channel

bl ocker, a diuretic, or a 10 vasodilator. Additional hypertensive agents
useful i rwohg/oprsesent invention are described by R Scot PCIrAsSeR/$274at ent
Application No. 60/057,276 (priority docunent for PCT Patent Application
No. WD 99/11260). Table 4. Antihypertensive Conpound Nanme Typi cal Dosage
Cl assification adrenergi c bl ocker Phenoxybenzam ne 1-250 ng/day adrenergic
bl ocker Guanadrel 5-60 ng/day adrenergic bl ocker Guanethi di ne adrenergic
bl ocker Reserpine adrenergi c bl ocker Terazosin 0.1-60 ng/day adrenergic

bl ocker Prazosin 0.5-75 ng/day adren&®Jeé&- bl ocker Pol yt hi azi de 0.25-10

rsw?{ gﬁ%/an?d lr\/g'?ﬁ;/l thZE g“@hgﬁ%lggﬁl%} ggv i sggéﬁgggeiygﬁﬁul :g{ ergje 33: gi ne
0.1-2.5 ny/day [|ddpediergi c stimul ant CHU.8rRdtenlt Ndoh262123830 g/ day
240 Tyl day adrjener gic st mul ant Tri et RAHE NDRA Het a adrenbraic
bl ocker Carvedi | |dlefiazzn g bi d al pha/|dé&SaPaght anct,@ti’blfl PEﬁSr ml_labet al ol
e L gl st~ A e v com

fendiline U.S. Patent No. 3,262,977

gallopamil U.S. Patent No. 3,261,859

mibefradil U.S. Patent No. 4,808,605

prenylamine U.S. Patent No. 3,152,173

semotiadil U.S. Patent No. 4,786,635

terodiline U.S. Patent No. 3,371,014

verapamil U.S. Patent No. 3,261,859

aranipine U.S. Patent No. 4,572,909

bamidipine U.S. Patent No. 4,220,649

benidipine European Patent Application

Publication No. 106,275

cilnidipine U.S. Patent No. 4,672,068

efonidipine U.S. Patent No. 4,885,284

elgodipine U.S. Patent No. 4,962,592

felodipine U.S. Patent No. 4,264,611

isradipine U.S. Patent No. 4,466,972

lacidipine U.S. Patent No. 4,801,599

lercanidipine U.S. Patent No. 4,705,797

manidipine U.S. Patent No. 4,892,875

nicardipine 1.S. Patent No. 3,985,758

nifendipine U.S. Patent No. 3,485,847

nilvadipine U.S. Patent No. 4,338,322

nimodipine U.S. Patent No. 3,799,934

nisoldipine U.S. Patent No. 4,154,839

nitrendipine U.S. Patent No. 3,799,934
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bet a adrenergi c bl ocker Propranol ol

Met opr ol ol 10-500 ny/ day
al pha adreoesgswsbl ocker

10-1000 ng/day beta adrenergic bl ocker
al pha adrenergi c bl ocker Doxazosin 1-
Phent ol am ne angi ot ensi n conver t PAT/US0Zy1re4

16 ny/ day

Qui napril 1-250 ng/day inhibitor angiotensin converting enzyme perindopril
erbum ne 1-25 ng/day inhibitor angiotensin converting enzynme Ram pri l
0. 25-20 nyg/day inhibitor angiotensin converting enzyne Captopril 6-50 ny

bid or tid inhibiTor cgRYbRiERamB conVierting enRefdendeandol apr |
nmg/ day inhibitor_angiotensin convertiing enzynme Fosinopril 2-80!ny/ day

0. 25-25

i nhi bi tor angi ot |eisianizisenver t i ng enzynEUEi %ﬁt%ﬂpﬁf‘&;% my/ day

i nhi bitor

angl ot ensin COﬂVuﬂ
converti ng enzynge

—

nal apri |

nzyme VoexTpri Ij]g»)g 93|9nn| bitor
o 2.5040 g/ (Hav Fatons Mo

| bit’or"angi ot ensi

angi ot ensin
n converting

enzyme Benazepri Ihdbﬂaﬂﬂe ng/ day

i nhi b| tBs. léangltblbeh%ﬁhl()ﬁl recept

anaondt

DI

candesartan ci l ;Qﬂf: L—2-32—ngi-day

8MFYHN ngi ot ensi n

| nbesartan ant

" c‘Z§e'%’t?%‘F ﬁll?ozé’gﬁw%' !o' I100

etcept or
g/ day

Bencyclane

Hungarian Patent No. 151,865

Etafenone

German Patent No. 1,265,758

Perhexiline

British Patent No. 1,025,578

Additional ACE inhibitors which are useful in the combinations of the present

invention include, without limitation, those shown in Table 6.

Table 6.

Compound Name

Reference

alacepril

U.S. Patent No. 4,248,883

benazepril

U.S. Patent No. 4,410,520

captopril

U.S. Patent Nos. 4,046,889 and
4,105,776

ceronapril

U.S. Patent No. 4,452,790

delapril

U.S. Patent No. 4,385,051

enalapril

U.S. Patent No. 4,374,829

fosinopril

U.S. Patent No. 4,337,201

imadapril

U.S. Patent No. 4,508,727

lisinopril

U.S. Patent No. 4,555,502

moveltopril

Belgian Patent No. 893,553

perindopril

U.S. Patent No. 4,508,729

quinapril

U.S. Patent No. 4,344,949

ramipril

U.S. Patent No. 4,587,258

Spirapril

U.S. Patent No. 4,470,972

Temocapril

U.S. Patent No. 4,699,905

Trandolapril

U.S. Patent No. 4,933,361
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ant agoni st 27 WD 03/ 039352 PCT/ US02/ 37274 Anti hypertensive Conpound Nanme
Typi cal Dosage Cassification angiotensin Il receptor Val sartan 20-600

ng/ day awDagosu3st cal ci um channel bl ocker Verapam | 100- ®00/Usg2/sig4

cal ci um channel bl ocker Diltiazem 150-500 ng/day cal cium channel bl ocker

Ni f edi pi ne 1-200 ng/day cal ci um channel bl ocker N nodipine 5-500 ng/day
cal ci um channel bl ocker Del odi pi ne cal ci um channel bl ocker Ni cardipine 1-20
g/ hr i.v.;  5- A@idHEa1 sy adéleic slaél&rmlghae nefullh e kembinsticad opthee cal ci um
channel bl ocker Am odi pine 2-10 diuretic rochl or ot hi azi de 5-100
ng/ day di Preganf Evetion inglude ayithput b@ﬁat%d@"??gsh%‘i"‘al %™ diuretic Furosenide
5-1000 ng/day diuretic Bunetanide diuretic et hacrynl c acid 20-400 ny/day
diuretic Amloride 1-20 ng/day Diuretic Trianeterene Diuretic

Spi r onol act one 5-1000 ng/day Diur etlﬁalﬁpﬁer enone 10- 150 ny/ day

Vasodi | at or Hydratazi ﬁSmBoufﬁ’d’NHﬂ’ day TVasou at RepalfigXt dit—1=1p0 ny/ day
acebutolol U.S. Patent No. 3,857,952
alprenolol Netherlands Patent Application No.

6,605,692
amosulalol U.S. Patent No. 4,217,305
arotinolol U.S. Patent No. 3,932,400
atenolol U.S. Patent No. 3,663,607 or

U.S. Patent No. 3,836,671
befunolol U.S. Patent No. 3,853,923
betaxolol U.S. Patent No. 4,252,984
bevantolol U.S. Patent No. 3,857,981
bisoprolol U.S. Patent No. 4,171,370
bopindolol U.S. Patent No. 4,340,641
bucumolol U.S. Patent No. 3,663,570
bufetolol U.S. Patent No. 3,723,476
bufuralol U.S. Patent No. 3,929,836
bunitrolol U.S. Patent Nos. 3,940,489 and

U.S. Patent No. 3,961,071
buprandolol U.S. Patent No. 3,309,406
butiridine hydrochloride French Patent No. 1,390,056
butofilolol U.S. Patent No. 4,252,825
carazolol German Patent No. 2,240,599
carteolol U.S. Patent No. 3,910,924
carvedilol U.S. Patent No. 4,503,067
celiprolol U.S. Patent No. 4,034,009
cetamolol U.S. Patent No. 4,059,622
cloranolol German Patent No. 2,213,044
dilevalol Clifton et al., Journal of Medicinal
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Vasodi | at or
cal ci um channel
present IWO@aW3BM i ncl ude

D azoxi de 1-3 ng/ kg Vasodil ator
bl ockers whi ch are usef ul

Wi t hout

limtation,

Ni t roprussi de Additional
I n the conbinations of the
t hose showrCrruSoabize4 5. 28
WO 03/ 039352 PCT/ US02/ 37274 Table 5. Conpound Nanme Reference
U S. Patent No. 3,962,238 or

bepri di |

U S. Reissue No. 30,577 clentiazem U. S.

Patent No. 4,567,175 diltiazem U. S. Patent No. 3,562,257 fendiline U S.
Patent No. 3, 2627977 (Qflnb@R@NuneU- S |[Pat ent NOReforéfve, 009 m béfradil U. S
Pat ent No. 4,808, 605 pr (Enyl amne U S| Patent No 3 152 173 senoti adil
U.S. Patent No. @4, 786,635 terodiline |&iBmige B 2900703, 371, 014| verapani |
US Patent No. W45 bental pi me [BardSann PO SRR cat i g
Publ i cati on No. }0263750ACi LPL‘E'LF’L”EAL.‘.‘S’E’I"@&E"@"{" “"?’.49]4;6221,09?,, ef oni di pi ne
US Patont No. WPSRRIBIT |oradibine |35 PR S RB % 466, 72| | aci di pi ne
U.S. Patent No. WaB&diob99 U.S. Patent No. 4,012,444
levobunolol U.S. Patent No. 4,463,176
mepindolol Seeman et al., Helv. Chim. Acta,
1971, 54, 241
metipranolol Czechoslovakian Patent Application
No. 128,471
metoprolol U.S. Patent No. 3,873,600
moprolol U.S. Patent No. 3,501,769
' nadolol U.S. Patent No. 3,935,267
nadoxolol U.S. Patent No. 3,819,702
nebivalol U.S. Patent No. 4,654,362
nipradilol U.S. Patent No. 4,394,382
oxprenolol British Patent No. 1,077,603
perbutolol U.S. Patent No. 3,551,493
pindolol Swiss Patent Nos. 469,002 and
Swiss Patent Nos. 472,404
practolol U.S. Patent No. 3,408,387
pronethalol British Patent No. 909,357
propranolol U.S. Patent Nos. 3,337,628 and
U.S. Patent Nos. 3,520,919
sotalol Uloth et al., Journal of Medicinal
Chemistry, 1966, 9, 88
sufinalol German Patent No. 2,728,641
talindol U.S. Patent Nos. 3,935,259 and
U.S. Patent Nos. 4,038,313
tertatolol U.S. Patent No. 3,960,891
tilisolol U.S. Patent No. 4,129,565
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| ercani di pine U S. Patent No. 4,705,797 nmanidipine US. Patent No.
4,892,875 nicardipine U S Patent No. 3,985,758 nifendipine U S Patent
No. 3, 485WB43/039352 vadi pine U.S. Patent No. 4,338,322 ni mpdrisaz31276.
Patent No. 3,799,934 nisoldipine U S Patent No. 4,154,839 nitrendipine
U S. Patent No. 3,799,934 29 WD 03/039352 PCT/ US02/ 37274 Conpound Name
Ref erence cinnarizine U S. Patent No. 2,882,271 flunarizine U S. Patent
No. 3,773,939 |[idofl Eomifoudd Naneal €Nt TNo. 3, 26 /Rdfdfenct OMEr1 Zing U. S.

Pat ent No. 4, 663,325 anrvrl ane Hunga Lan Patent No._ 151 865 Ht af enone

German Pat ent NoJ timopds 758 Per hexi | i n&-BPptentfo.BH58663 No. 1, 045, 578
Addi tional ACE i E'dlf]% S Wi pn are useE ULg Ph{éntINl(? 3%35‘3& Tations of the

present invention include, without limtation, those own in Table 6. 5
Tabl e 6. Oorrpoun(pIXNmeloRef erence al acepiS. PatehtSNo. Fie(116;824 No. 4, 248, 883
benazepril U. S. Patenrt—No—4416520—~captopr+t—U-S—Patent—Nes- 4, 046, 889

and 4,105,776 ceronapril U S. Patent No. 4,452,790 delapril U S. Patent
No. 4,385,051 ewditiap4lidlphbadrendrgic ®cké¥o whith ais&@Pin the combinations of the

present invention include, without limitation, those shown in Table 8.

5 Table 8.

Compound Name Reference
amosulalol U.S. Patent No. 4,217,307
arotinolol U.S. Patent No. 3,932,400
dapiprazole U.S. Patent No. 4,252,721
doxazosin U.S. Patent No. 4,188,390
fenspirlde U.S. Patent No. 3,399,192
indoramin U.S. Patent No. 3,527,761
labetalol U.S. Patent No. 4,012,444
naftopidil U.S. Patent No. 3,997,666
nicergoline U.S. Patent No. 3,228,943
prazosin U.S. Patent No. 3,511,836
tamsulosin U.S. Patent No. 4,703,063
Tolazoline U.S. Patent No. 2,161,938
Trimazosin U.S. Patent No. 3,669,968
Yohimbine Raymond-Hamet, J. Pharm. Chim.,

19, 209 (1934) |

Additional angiotensin II receptor antagonists, which are useful in the combinations

of the present invention include, without limitation, those shown in Table 9.
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f osi nopri
| i sinopril

893, 553 Wweorm0ses i |
ram pril
4,470,972 Tenocapri
No. 4,933,361 30 WO 03/039352 PCT/ US02/ 37274 Addi ti onal
bl ockers which are usefu
limtation,
acebut ol ol
Net her| ands Pat ent Application No. 6, 61692

4,344, 949

i ncl ude, w thout
Nane Ref erence

U S. Patent No. 4,337,201
U. S. Patent No. 4,555,502 noveltopri
U S. Patent No. 4,508,729 quinapril POTSISoR32ent No.
U S. Patent No. 4,587,258 Spirapri

Patent

t hose-shown in Table 7.
U S. Patent No. 3,857,952 al prenol ol

U. S. Patent No.
Uus P

I madapri |

anosul al ol
atenol ol

U S. Patent No. 4,508, 727
Bel gi an Pat ent No.

U. S. Patent No.

U S. Patent No. 4,699,905 Trandolapril U S. Patent
beta adrenergic
in the conbinations of the present invention

Tabl e 7. Conpound

4,217,305 arotinelel—4U-S 3-932,400 tent No.
3,663, 607 or U.S.| PateRPmRemndName 671 bef unol oReforeacepatent No| 3, 853, 923
bet axol ol U.S. Pgi@RHcdRan 4, 252, 984 DE‘\(ﬁ.@[lj&kéﬂ{Nb} SoeAReNt No. B, 857, 981
bi soprolol U S. Ratent No 4 171,370 opindolol U'S ~Patent No.| 4, 340, 641
bucunol ol U.S. Pqthomsargn 3,663, 570 U.S. Patent No. 5,185,351

Irbesartan U.S. Patent No. 5,270,317

Losartan U.S. Patent No. 5,138,069

Valsartan U.S. Patent No. 5,399,578

5 Additional vasodilators which are useful in the combinations of the present invention

include, without limitation, those shown in Table 10.

Table 10.

Compound Name

Reference

aluminum nicotinate

U.S. Patent No. 2,970,082

amotriphene U.S. Patent No. 3,010,965

bamethan Corrigan et al., Journal of the
American Chemical Society, 1945,
67, 1894

bencyclane Hungarian Patent No. 151,865

bendazol J. Chem. Soc., 1968, 2426

benfurodil hemisuccinate

U.S. Patent No. 3,355,463

benziodarone U.S. Patent No. 3,012,042

betahistine Walter et al., Journal of the American
Chemical Society, 1941, 63, 2771

bradykinin Hamburg et al., Arch. Biochem.
Biophys., 1958, 76, 252

brovincamine U.S. Patent No. 4,146,643

bufeniode U.S. Patent No. 3,542,870

buflomedil U.S. Patent No. 3,895,030

butalamine U.S. Patent No. 3,338,899

cetiedil French Patent No. 1,460,571
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bufetolol U S. Patent No. 3,723,476 bufuralol U S. Patent No. 3,929, 836
bunitrolol U S. Patent Nos. 3,940,489 and U. S. Patent No. 3,961, 071

bupr andolwbD oB/o®35Pat ent No. 3,309,406 butiridi ne hydrochlpemiusez/French
Patent No. 1,390,056 butofilolol U S. Patent No. 4,252,825 carazol ol
German Patent No. 2,240,599 carteolol U S. Patent No. 3,910,924
carvedilol U S. Patent No. 4,503,067 celiprolol U S Patent No. 4,034,009

cetanol ol U.S. RatentchRpodnd®Pné822 ¢l oranol ol Reriéme Patent No. 2,213, 044
dilevalol difton_et al lournal of i

PCT/ US02/ 37274 &hl%mm@: Nane Ref er end&ritisbhpettNe- 74682 25 670 epanol ol

Eur opean Pat ent gfTom Applicati Qﬂslﬂt o Hagigagenol ol U S. Pat ent
No. 4,045,482 |labet R 112 444 T avohunol ol| U. S. Pat ent
No. 4,463,176 rﬂmjnlmdcﬂtct)l Seeman et al Genn@nlaatermmq:rwh(b%l 1971 54, 241
met i pranol ol Czeechostoyakiam—Patent—Aq NO f opr ol ol
U S. Patent No. |F'8P¥%00 noprolol U ?eﬁ a%af%f“Hg 73?%31 769

cinnarizine U.S. Patent No. 2,882,271

citicoline Kennedy et al., Journal of the

American Chemical Society, 1955,
77, 250 or synthesized as disclosed in
Kennedy, Journal of Biological
Chemistry, 1956, 222, 185

clobenfural British Patent No. 1,160,925
clonitrate see Annalen, 1870, 155, 165
cloricromen U.S. Patent No. 4,452,811
cyclandelate U.S. Patent No. 2,707,193
diisopropylamine Neutralization of dichloroacetic acid
dichloroacetate with diisopropyl amine
diisopropylamine British Patent No. 862,248
dichloroacetate

dilazep U.S. Patent No. 3,532,685
dipyridamole British Patent No. 807,826
droprenilamine German Patent No. 2,521,113
ebumamonine Hermann et al., Journal of the

American Chemical Society, 1979,

101, 1540
efloxate British Patent Nos. 803,372 and
824,547
eledoisin British Patent No. 984,810
erythrityl ‘ May be prepared by nitration of

erythritol according to methods well-
known to those skilled in the art. See
e.g., Merck Index.
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nadol ol
nebi val ol

U S. Patent No. 3,935, 267

U S. Patent No. 4,654, 362
oxpr enol owWoBBi0843sh Patent No. 1,077,603 perbutol ol
3,551, 493 pi ndol ol

Swi ss Pat ent Nos.

nadoxol ol
ni pradi | ol

U S. Patent No. 3,819, 702

U. S. Patent No. 4, 394, 382
U. S. PaTars2/da74
469, 002 and Swi ss Pat ent Nos.

472, 404

practolol U S. Patent No. 3,408,387 pronethalol British Patent No. 909, 357
propranolol U S. Patent Nos. 3,337,628 and U. S. Patent Nos. 3,520,919
sotalol U oth et]al., cépvbmsd N@he VEdi di nal  CheRefdrénce 1966, 9, | 88

sufinal ol German_Patent No. 2 728 641 | talindol U S, _Patent Nos| 3, 935, 259
and U S. Patent|St@siong 038, 313 t ert at|dFomapPaentdla. apSKE 3, 960, 891
tilisolol US. NO. 4, 1297565 347 Y3 e 98eR. 781/ US02/ 37274
Conpound Name Refference tinmolol U S. Ratent No. 3,655 663 toliprolol U.S.
Pat ent No. 3, 432, feddilineXi benol ol U. S. Rdf.&nRateud Noa3,062897%824 Addi t | onal al pha
adrenergi c bl OCKWWV s—of the resent

i nvention incl ude ™Rt hout limtation,| t 'osaéens owri %Lghoz}a%ﬁgm %h b 'Fl)'abl e 8.

Conmpound Nane Ref erence

Patent No. 1,964,712

floredil German Patent No. 2,020,464
flunarizine German Patent No. 1,929,330 or
French Patent No. 2,014,487
flunarizine U.S. Patent No. 3,773,939
ganglefene U.S.S.R. Patent No. 115,905
hepronicate U.S. Patent No. 3,384,642
hexestrol U.S. Patent No. 2,357,985
hexobendine U.S. Patent No. 3,267,103
ibudilast U.S. Patent No. 3,850,941
ifenprodil U.S. Patent No. 3,509,164
iloprost U.S. Patent No. 4,692,464
inositol Badgett et al., Journal of the
American Chemical Society, 1947,
69, 2907
isoxsuprine U.S. Patent No. 3,056,836

itramin tosylate

Swedish Patent No. 168,308

kallidin Biochem. Biophys. Re&Commun.,
1961, 6, 210

kallikrein German Patent No. 1,102,973

khellin Baxter et al., Journal of the Chemical
Society, 1949, S 30

lidofiazine U.S. Patent No. 3,267,104

lomerizine U.S. Patent No. 4,663,325

mannito! hexanitrate

May be prepared by the nitration of

mannitol according to methods well-

known to those skilled in the art
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anosul al ol

U S. Patent No. 4,217,307 arotinol ol

U. S. Patent No.

3,932, 400

dapi prazole U. S. Patent No. 4,252,721 doxazosin U S. Patent No. 4,188, 390

f enspi r| dwOW38393Pat ent No. 3, 399, 192
U.S. Patent No. 4,012, 444

| abet al ol

U. S. Patent No.

i ndoramin U. S. Pat eRCTNS02/3723P7, 761
naft opi di |

3, 997, 666

nicergoline U S. Patent No. 3,228,943 prazosin U S. Patent No. 3,511, 836
tamsul osin U S. Patent No. 4,703,063 Tolazoline U S. Patent No. 2,161, 938

Trimazosin U. S. Rat entCopoundi¥ind68 fohi nbi ne Rafpenee- Hanet , Phar m
Chim, 19, 209 (1934) Mr*' tional angiotfensin 1l rec i sts, which
are useful in thdmgMHIzAGti ons of the predatent Nenfell?i%A i ncl udel, wi t hout
limtation, those d n Tabl € 9. 33| tnHa PRIsNe. 90517395027 37274 Tabl e
9. Conmpound Nane [Refefence Candesartam U S Patent No. 5 196, 444
Eprosartan U S. RaeBmylNo. 5,185,351 | bdPatentiNo.3.334.086t ent No.| 5, 270, 317
Losartan U.S. Pat 5,138,065 Valrsa i 7P {e 399,578 5
Addi ti onal vasodi|l %ﬁb;arélré%étGM| ch are usef uPW%Wﬁ%ﬁ“g%nb‘?‘?a?h%‘%?%f t he present
invention include, without |imtation,64h32 (2 in Table 10.| Tabl e 10.

nicergoline U.S. Patent No. 3,228,943

nicofuranose Swiss Patent No. 366,523

nimodipine U.S. Patent No. 3,799,934

nitroglycerin Sobrero, Ann., 64, 398 (1847)

nylidrin U.S. Patent Nos. 2,661,372 and

2,661,373
papaverine Goldberg, Chem. Prod. Chem. News,

1954, 17, 371

pentaerythritol tetranitrate

U.S. Patent No. 2,370,437

pentifylline German Patent No. 860,217
pentoxifylline U.S. Patent No. 3,422,107
pentrinitrol German Patent No. 638,422-3
perhexilline British Patent No. 1,025,578
pimefylline U.S. Patent No. 3,350,400
piribedil U.S. Patent No. 3,299,067
prenylamine U.S. Patent No. 3,152,173
propatyl nitrate French Patent No. 1,103,113
prostaglandin Fl May be prepared by any of the
methods referenced in the Merck
Index, Twelfth Edition, Budaved,
Ed., New Jersey, 1996, p. 1353
suloctidil German Patent No. 2,334,404
tinofedrine U.S. Patent No. 3,563,997
tolazoline U.S. Patent No. 2,161,938
trapidil East German Patent No. 55,956
tricromyl U.S. Patent No. 2,769,015
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Conmpound Name Ref

erence

anotri phene U S. Patent No. 3,010,965 banethan Corrigan et al.,

t he Aner iwern3gsssai cal
No. 151, 865 bendazol

Soci ety, 1945,
J. Chem Soc.,

hem

alum numnicotinate U S. Patent No. 2,970,082

Jour nal of

67, 1894 bencycl ane PHIAaZ/BAM Pat ent
1968, 2426 benfurodil

succi nate

U S. Patent No. 3, 355,463 benziodarone U S. Patent No. 3,012, 042

bet ahi sti ne Walter

et al., Journa

of the Ameri can Chem ca

Soci

63, 2771 bradyki
252 Dbrovi ncam ne
3,542,870 bufl of

nin HeghipruadNan -, A
rdénetazidine  pat ent  No.

ch. Bi ochréferent ophys., 1

643 bufeniode U S. Paten
3 Ugp PatsnigNo. 5202834 ne U. S.

3,338,899 ceti eq
PCT/ US02/ 37274 (
740, 932 chronond

T It PHbsprateENT NO-

Conpound Nane Ref erencs
ar U.S. Patent No. 3,2

FfeAth Pafent No. 984,323/ 59502

p chl oraci zine British Pat
Boicnw® PaganeNof3086& Ger man

1,910, 481 ci nep4
No. 2,882,271 ci

Zi-de Betgram Patent—
s

I ne Kennedy et al

s

30 .3%’7;70‘,?%? Zime U

Soci ety, 1955,

vinpocetine

et .
Aneri cd
U.S. Patent No. 4,035,750

Viquidil

our na
U.S. Patent No. 2,500,444

Visnadine

U.S. Patent Nos. 2,816,118 and
2,980,699

xanthinol niacinate

German Patent No. 1,102,750 or
Korbonits et al., Acta. Pharm. Hung.,
1968, 38, 98

ety, 1941,
958, 76,
t No.

Pat ent No.

ent No.

Pat ent No.
S. Pat ent

n Chem cal

Additional diuretics which are useful in the combinations of the present invention

include, without limitation, those shown in Table 11.

Table 11.

Compound Name

Reference

Acetazolamide U.S. Patent No. 2,980,676
Althiazide British Patent No. 902,658
Amanozine Austrian Patent No. 168,063
Ambuside U.S. Patent No. 3,188,329
Amiloride Belgian Patent No. 639,386
Arbutin Tschbé&habln, Annalen, 1930, 479,
303
Azosemide U.S. Patent No. 3,665,002
Bendroflumethiazide U.S. Patent No. 3,265,573
Benzthiazide McManus et al., 136th Am. Soc.

Meeting (Atlantic City, September
1959). Abstract of Papers, pp 13-0

benzylhydro-chlorothiazide

U.S. Patent No. 3,108,097

Bumetanide

U.S. Patent No. 3,634,583
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77, 250 or synthesized as disclosed in Kennedy, Journal of Biological

Chem stry, 1956, 222, 185 clobenfural British Patent No. 1,160, 925

cl oni t r atwogam®393sanal en, 1870, 155, 165 cloricronen U S. PaTArsn2/xaz4
4,452,811 cyclandelate U S. Patent No. 2,707,193 diisopropylam ne
Neutralization of dichloroacetic acid dichloroacetate wth diisopropyl

am ne diisopropylamne British Patent No. 862,248 dichloroacetate dil azep

U S. Patent No. B, 532, Cfpouti Nakdedanol p British iegéepée NO. 807, 826
droprenil amine German Patent No. 2 5211 113 ebumanonine Herpannlet al .,
Journal of the ApBriagelemidieni cal Soci epltitishgatpnt Ne769,79540 ef | ojate British
E?;?mi {\ISIS l\/gS?’bWﬁ(t rglt ?g #gﬁeliréfe{n#%g ﬁ%ﬁ%lgg?ngttsg’ rsnla'(t)hods
wel | - known to those skill ed in the ar 885898 e.g., Merck Index.| 35 WO
R e e BB e Ny S bR 2o Ceren Paten
2,965,655 and 2,965,656
Chlorazanil Austrian Patent No. 168,063
Chlorothiazide U.S. Patent Nos. 2,809,194 and
2,937,169
Chlorthalidone U.S. Patent No. 3,055,904
Clofenamide Olivier, Rec. Trav. Chim., 1918, 37,
307
Clopamide U.S. Patent No. 3,459,756
Clorexolone U.S. Patent No. 3,183,243
Cyclopenthiazide Belgian Patent No. 587,225
Cyclothiazide Whitehead et al., Journal of Organic
Chemistry, 1961, 26, 2814
Disulfamide British Patent No. 851,287
Epithiazide U.S. Patent No. 3,009,911
ethacrynic acid U.S. Patent No. 3,255,241
Ethiazide British Patent No. 861,367
Ethoxolamide British Patent No. 795,174
Etozolin U.S. Patent No. 3,072,653
Fenquizone U.S. Patent No. 3,870,720
Furosemide U.S. Patent No. 3,058,882
Hydracarbazine British Patent No. 856,409
Hydrochlorothiazide U.S. Patent No. 3,164,588
Hydroflumethiazide U.S. Patent No. 3,254,076
Indapamide U.S. Patent No. 3,565,911
Isosorbide U.S. Patent No. 3,160,641
Mannitol U.S. Patent No. 2,642,462; or
2,749,371; or 2,759,024
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fendiline U S. Patent No. 3,262,977 fenoxedi
Patent No. 1,964, 712 fl oredi
flunari ziwe 0®98938h Pat ent No. 1, 929, 330 or

Ger nan

U S. Patent No. 3,
Gernman Patent No. 2,020, 464
French Pat ent PR®/USB2/8244 487

818, 021 or

flunarizine U S. Patent No. 3,773,939 ganglefene U S. S.R Patent No.

115,905 hepronicate U. S. Patent No. 3,384,642
2,357,985 hexobendine U S. Patent No. 3,267,103

[0d1T CémpouliaiNaitie NO.

3,850,941 ifenp
4,692,464 inosi
Soci ety, 1947,
tosyl ate Swedi sh
1961, 6, 210 ka
Jour nal
3,267,104 | oner

be prepared by t
to those skilled

hexestr ol

U S. Patent No.
i budil ast U. S. Patent No.

ol _Badaett et_.al

, 009, 164 Réerrpeost U S

Journal. of the Anmerican _Che

lat ent  No.
i cal

3§?ﬁ2§dé i soxsuprine U

4.S. Bateafyo. R 56,8956, 836

itram n

M Hﬁi%la@}a

LKreln

168,308
man_Pat ent . 102,973

kaftd gL n By oGt Brophys.
\lt()J:S. %h@nm&é%ﬁ%ﬁ

et al.,

of the Chdfihyalothi®adsi et y,
zine U S. Patent No.
he nitration of mannit

1949

iFﬁglﬁieéfs??Fiﬁ@?W(?%’%ﬁg AR

trate My
known

Metitfage ar t French Patent Nos. M2790 and
1,365,504
Metochalcone Freudenberg et al., Ber., 1957, 90,
957
Metolazone U.S. Patent No. 3,360,518
Muzolimine U.S. Patent No. 4,018,890
Paraflutizide Belgian Patent No. 620,829
Perhexiline British Patent No. 1,025,578
Piretanide U.S. Patent No. 4,010,273
Polythiazide U.S. Patent No. 3,009,911
Quinethazone U.S. Patent No. 2,976,289
Teclothiazide Close et al., Journal of the American
Chemical Society, 1960, 82, 1132
Ticrynafen U.S. Patent No. 3,758,506
Torasemide U.S. Patent No. 4,018,929
Triamterene U.S. Patent No. 3,081,230
Trichlormethiazide deStevens et al., Experientia, 1960,
16, 113
Tripamide Japanese Patent No. 73 05,585
Urea Can be purchased from commercial
sources
Xipamide U.S. Patent No. 3,567,777

Example 1

Compound A is a lipophilic vascular protectant with strong antioxidant properties

5  equipotent to probucol, but without the undesired QT prolongation side effect. A study was
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36 WD 03/ 039352 PCT/ US02/ 37274 Conpound Nane Reference nedi bazine U S
Patent No. 3,119,826 noxisylyte German Patent No. 905,738 nafronyl U S.
Pat ent NowO338335096 nicanetate Blicke & Jenner, J. Am @Q@mS08yR74 64,
1722 (1942) nicergoline U S. Patent No. 3,228,943 nicofuranose Sw ss
Patent No. 366,523 ninodipine U S Patent No. 3,799,934 nitroglycerin
Sobrero, Ann., 64, 398 (1847) nylidrin U S Patent Nos. 2,661,372 and
2,661, 373 qaprwirtb Ideteﬁﬁhdbﬁétﬂer Cﬁﬁ@ﬂhnd:‘A @diuc@h&ﬂénoki@%assesﬂ&i’iﬁ,mtﬂaz/ascaﬁi

entaerythri.tol ate , 437 entifylline Gernman
Patent No. ‘é’éﬁo’é‘f‘%{’ﬁg afdgnﬂ?l?tﬁ@d Grﬁgb Eﬁ?re gvealﬁ%fﬁpﬁm 4Si ni trol

CGer man Pat Qﬁb’&odé@ 1nﬁ3veﬁtld}12(¥’c3) wﬂ%rhﬁiﬁo{lﬂ dtdhe pBBEdnidn® hABﬁﬂt@BéntéﬁodouﬂlcQﬁ1§d578
pimefylline U S. Patent ) Q, 400_ pirl bed| | U S. Patent No. 3,299, 067

pr enyl ani nePlagebp-comitolled raﬂéomlgedﬂﬁl WifhsS UeAtEeRE)AuPHi t rat e French Patent No.
1,103,153 prostaglandin El pMaypgpe prepared by any of the nethods

ref erenced in the Merck Index, Twelfth Edition, Budaved, Ed., New Jersey,
1996, p. 1353 2. 500 mgofprobucol twice dally,

3. 70 mg of Compound A, once daily;
4. 140 mg of Compound A, once daily;
5. 280 mg of Compound A, once daily.

10  Fifty variables were evaluated, including diabetes, hypertension, smoking, angina class, prior
MI, CABG, PCI, and the number of diseased vessels per patient to determine baseline
characteristics. No baseline differences between the five study groups, including the
distribution of target vessels, which was similar among all groups.

Treatment of the above was given 2 weeks prior to and 4 weeks after PCI. PCI was

15  performed on greater than or equal to 1 native artery with greater than or equal to 1 de novo
lesion of greater than or equal to 50%. All PCI procedures (with or without stent placement)
and post-PCI management were performed according to‘recognized current clinical practice.
0.3 mg of nitroglycerin(Ntg) intracoronary (IC) were administered at every angiogram.
Quantitative Coronary Angiography (QCA) measurements were taken prior to-PCI, 10

20  minutes post-PCI, and final follow-up (approximately 6 months).

IVUS examinations were conducted at 30 Mhz using 3.5 French CVIS catheters. All
IVUS examinations were preceded by IC Ntg 0.3mg. Results of these examinations are
found in Figures 1-6.

Compound A and probucol were shown to reduce restenosis after PCI. In contrast to

25  probucol, Compound A resulted in the surprising improvement of lumen dimensions of the
reference segments, without causing prolongation of the QTc interval. Clearly, prolonged
therapy with Compound A would result in the prevention of restenosis, but more importantly,
treatment with Compound A would reverse or prevent diseases of the cardiovascular
characterized by a decreased lumen diameter including atherosclerosis.

30
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suloctidil German Patent No. 2,334,404 tinofedrine U S. Patent No.
3,563,997 tolazoline U S. Patent No. 2,161,938 trapidil East German
Pat ent NowO33/09B62tricronyl U S. Patent No. 2,769,015 37PODG82/22852
PCT/ US02/ 37274 Conpound Nane Reference trimetazidine U S. Patent No.
3,262,852 trolnitrate phosphate French Patent No. 984,523 or Gernman
Pat ent No. 830,955 vincamne U. S. Patent No. 3,770,724 vinpocetine U S
Patent No. 4,035, 750 V'quidil u. S. Hﬁhﬁqﬂebb 2,500, 444 Visnadine U S.
Pat ent Nos. 2, 8166%%? 2, 980, 699, xa th HI?CIQ§?% GErnan Pat ent No.
1,102, 750 or Kor bigkl& & growg 2 comparigon m‘ﬁd ects fgigg comgounggA with
Addi ti onal di PHoBiidoR S AWRbIR tBEIL amtfoRkiddht Adﬁvﬁle@a&camnﬂaly 1, @bmpHRIRL §SENt
invention include, without |imtation, those shown in Table 11. 5 Table
11. Conpound Ye¥ractisriahibitre! VAcANab sndMiCRel geng expigssian c¥g. atow ggcrgmelar
Al t hi azisde Br é&n'c&ﬁrap &ise %he'?@ls ;ﬁgﬁuc%ﬁ&vasAW 't@ebeb“ilﬁcﬁb@rkvg@ta%n@'er%\l%l h
168, 063 Anbuside U.S. Patent 329 Anmiloride Belgian Pa ?
639, 386 Ar bugdngenigboflsghaisl AN anfirifiasrmatarg3agenty 7@mpound A is consistently very

effective while the activity of probucol is highly variable.

10 Table A
Activities Compound A | Probucol
Antioxidant - +
VCAM-1 Expression Inhibitor +H+ -
Anti-Inflammatory +HH +/-
LDL-Lowering - +/-
HDL-Lowering +/- A+

Anti-atherosclerotic Effects:

-Rabbits +++ +

-LDLr-KO mice +H+ +

-ApoE-KO mice - +
QTec prolongation - A+
Inhibition of Xanthoma Progression -+ +
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303 Azosenmde U S. Patent No. 3,665,002 Bendroflunethiazide U S. Patent
No. 3,265,573 Benzthiazide McManus et al., 136th Am Soc. Meeting

(Atl anti cwaioB®393Sept ember 1959) . Abstract of Papers, pp P8TAIS02/37274
benzyl hydro-chl orot hi azide U S. Patent No. 3,108,097 Bunetanide U. S.

Pat ent No. 3,634,583 38 WD 03/039352 PCT/ US02/ 37274 Conpound Nane

Ref erence Butazolam de British Patent No. 769, 757 Buthiazide British

Pat ent Nos .Sy@thksis6fthe Tdbmpd8hd)78 Chl or ami nophenani de U.S. Patent Nos.
2,809, 194, 2,965, 655 and 2,965,656 Chlorazanil Austrian Patent No.

106,069, LA S5 M PR AT e 70y
Chi m, 1918killdd in tBOFt bChsimathe g@ctdutes sedbdetnin UNS. Pagend BBs. 65817,26D acexol one U. S.
Patent Mo oG, 26e, Bl Rl ds, SoLalan Feenl e SRT0R2S
2814  Diss uldi@agthyehidy-4inyaidx ety |thidp -nfthlled®i]th fop2,6bisagi-de U. S. Patent No.
3,009, 911 dimethylethyl)phenyl]ester, can be made using the following procedure:
To an appropriately sized, nitrogen-purged, glass reaction vessel is charged 375 mL
anhydrous (0.01% water) tetrahydrofuran (THF) at 20-25° C To the stirred THF solution is
added 23.44 g, 199 mmol, 2.14 equivalents of potassium butoxide (KOtBu). To the resulting
10 hazy solution is added 48.5 g, 93 mmol, 1.0 equivalent of 99% pure probucol in three equal
portions. The orange-yellow colored solution is stirred for 45 minutes. A temperature drop
from about 35° to about 22° C is noted. To this solution is added 32.9 g, 326 mmol, 3.5
equivalents of succinic anhydride (SSA) over a period of about 90 seconds. The solution
color first becomes brown and then deep blue. A temperature of about 25° results. Analysis
15 by HPLC of the reaction mixture at this point shows a ratio of 3:10:7 disuccinyl probucol
(DSP): monosuccinyl probucol (MSP): probucol (PRO). After washing twice with 12-14%
sodium hydroxide, the solution is concentrated to about 25% of its original volume under
reduced pressure at 45° C The resulting slurry is diluted with 110 mL heptanes, and
concentrated under reduced pressure two times. The final slurry amounts to about 150 mL of
20  material. It is diluted with 400 mL heptanes, cooled to 0-5° C with stiring and vacuum
filtered. The residue is washed with 250 mL heptanes and, to the wet cake is added 65 mL
tert-butylmethyl ether (MBTE) with string. The resulting slurry is filtered, the residue washed
with 23 mL. MBTE and the filtrate washed with 40 mL 1.3 N hydrochloric acid containing
2.5 g sodium chloride. The solution is dried azeotropically at 40° C with the addition of about
25 200 mL of MBTE. The resulting residue is diluted with 200 mL heptanes, warmed to 70° C
and seeded with 15 mg MSP. Afier cooling the seeded solution to 5° C over a period of about
18 hours, the cold slurry is filtered, washed with 100 mL heptanes and dried to yield off-
white solid MSP, 23.2 g, 40.1 mmol %, 98.7 AP. The filtrate, containing free probucol is
treated by concentrating to about 350 mL, washed with 40 mL 1 N HCI and further
30 concentrated to about 80 mL at 75° C under reduced pressure. The solution is seeded and

cooled to about 0 -5° C and held at this temperature overnight. Filtration, washing the residue

43



ethacrynic acid U S. Patent No. 3,255,241 Ethiazide British Patent No.
861, 367 Ethoxolamde British Patent No. 79"5,174 Etozolin U S. Patent No.
3,072, 653womatspiszone U. S. Patent No. 3,870,720 Furosem #ETWUSR/3RAM ent No.
3,058,882 Hydracarbazine British Patent No. 856,409 Hydrochl orothiazide
U S. Patent No. 3,164,588 Hydroflunethiazide U S. Patent No. 3,254,076

| ndapam de U.S. Patent hb 3,565,911 Isosorbide U S. Patent No. 3,160, 641

Manni t ol Uywh tﬁg&aﬁé&tanm céﬁ@hlteo Erygallid® p@bicol,d0.33 g/ 203 %, 899 WO
03/ 039352 PCT/ 2/3727 npoun Nane Reference Mefruyside U.S. Patent No.

3, 356, 692 AkThamgihsnligner PIOSI epat @4#10%1 6.bg, 48 mai Po, WM AL PPk de a ose

et al., Journal “ﬂ‘fﬂeﬁ@ﬁm%ﬁ%éd&?ﬂ%e%@éﬂoﬁ@lﬁs PREAtRN has B3R BescABed rdlhidd to M&ﬁy crane
French Patent Nos. M2790 and 365, 504 Met ochal cone Freudenberg et al.,

Ber., 1957 embodimenis;it wilbbapagisrido thoss skliaddp thee thas thgnvestion is Mﬁf@?ﬂbﬂﬁ the U. S.
Pat ent Y. aﬂdlggn%b gl%?odéggﬁtg%d%ézchﬁﬁn Bet8 uaRudRk&ibed h@emqg'% b%%grledD erhexiline

British Patent I retani e U S. Patent , 273
considerably without departing from the basic principles of the invention.
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Pol yt hi azide U.S. Patent No. 3,009,911 Quinethazone U. S. Patent No.
2,976,289 Teclothiazide Cose et al., Journal of the American Chem cal

Soci ety, WO80/0382;, 1132 Ticrynafen U S. Patent No. 3, 758pP608ISoFsnasem de
U S. Patent No. 4,018,929 Trianterene U S. Patent No. 3,081, 230

Trichl ornet hi azi de deStevens et al., Experientia, 1960, 16, 113 Tri pam de
Japanese Patent No. 73 05,585 Wea Can be purchased from comrerci al
sources Xi pweidlgmt). S. Patent No. 3,567,777 Exanple 1 Conmpound Ais a

| i pophilic yascular protectant with strong antioxidant properties 5

equi pot ent 1o proBEBR © BRtEaBY et cbiraaer e by PAPSHES{ BROD de
effect. A study di@setert8mpiRSiaRRRAnSLHetdpbRicaIl2etfbcti Rmitiigt 61t dofipe@icer m ne
whet her Conmpound A reduces restenosis as assessed by intravascul ar

ul trasound (I VUSPEVIREEK faaHlai stered for 2 weeks before and 4 weeks after
per cut arggous coronary intervention (PCl) with or without stent placenent.
A multi-center, double-blind placebo-controlled random zed trail with 5
treatment groups: 5 1/ Placebo; 2. 500 ng of \prgbucol, twice daily; 3. 70
ng of Compound A, onge daily; 4. 140 ng of Cgapound A, once daily; 5. 280
ng of Conmpound A,~once daily,-s10 Ei$ axd ajpl es were eval uat ed, including
di abet es, hypertensio DKi n gin £s, pior M, CABG PC, and

t he nunber of di seaseq el s per pat o detjler mi ne hjasel i ne

HO

O (CHa)y OH

wherein x is selected from 1, 2, 3 or 4;

or a pharmaceutically acceptable salt, ester or prodrug thereof to a mammal.

10
2. The method of claim 1, wherein the compound is
s s
> 0
o
HO 0
OH
or a pharmaceutically acceptable salt, ester or prodrug thereof.
15

The method of claim 1 or 2, wherein the mammal is human.
4. A method to reverse cardiovascular disease characterized by a decrease in lumen
diameter comprising administering a therapeutically effective amount of a compound

having the formula
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characteristics. No baseline differences between the five study groups,
including the distribution of target vessels, which was sim | ar anong al
groups. TweaBneass2 of the above was given 2 weeks prior toPamdse/seeks after
PCl. PCl was 15 perforned on greater than or equal to 1 native artery with
greater than or equal to 1 de novo |I|esion of greater than or equal to 50%
Al PCl procedures (with or wthout stent placenent) and post-PCl

adnlnlstered at every a oM nt Mtya Cor omary Angicogr aphy ( QCA)

1 nut post-HCl, and fi nal
piNQat Lens wer onducted at 30
US eXam n&eons were preceded

t hese exam natijons are found in Figures 1-6.
Conmpound A and pr obucol s, . shown to redu@e~restenosis after PCl. In
contrast to 25 probucol, Conmpound A resultled in the surprising inprovenent
of lunen di nensions of the reference segnents, w thout causing

prol ongation of the QIc interval. Cearly, prolonged therapy wth Conpound
A would result in the prevention of restenosis, but nore inportantly,
treatment with Conpound A woul d reverse or prevent diseases of the

cardi ovascul ar characterized by a decreased |unmen di aneter including

at her oscl er osi s whe@ingy is\We@d] B30352 3RCF US02/ 37274 Exanple 2 Table A shows
a conparlson of bucol

Al t hough their gﬁ% ?%)#ingé ?{lallg agc%ﬁt{al?lggglgr%%greog@g@ﬁggﬂ?r@bf‘é\f&&a an)Igzugrrpound Ais
a very acti.ve iThammethodof dhiimlCAMercinthel codpound geene expressi on, even at | ow
m cronmol ar 5 concentrations, whereas probucol was shown to be inactive even
at very high concentrations. As an anti-inflanmtory agent, conmpound A is
consistently very ffective while the actiyi of probucol is highly

vari able. 10 Ta i:><if

Mhz using 3.5 Frenchi@CVI S
by 1C Ntg 0.3ng. Results o

or a pharmaceutically acceptable salt, ester or prodrug thereof.
6. The method of claim 4 or 5, wherein the mammal is a human.

10

15
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Activities Conpound A Probucol Antioxidant +++ ++ VCAM 1 Expression

| nhibitor ++ - Anti-Inflamuatory +++ +1- LDL-Lowering +++ +1- HDL-Lowering
+1- +++ WoOtBAM3ker oscl erotic Effects: -Rabbits +++ + - LPCTAISQY/8M2ce +++ +
- ApoE- KO m ce +++ + QTc prolongation - +++ Inhibition of Xanthoma
Progression 44+ + 42 WD 03/ 039352 PCT/ US02/ 37274 Synthesis of the
Conmpounds The conpounds enpl oyed in the present invention can be

manuf act ur éd by A hethed toslké\}eheldograssidile)farchrdhyam&ﬁaﬂ@séab@clﬂfﬁdfbﬁd&ﬂl@sa set forth

in U S Patent s. 6,147,250 and 6, 323, % gp%Ltlcu gp ound A,

But anedi oi ¢ aci crﬁqfﬁ glj-TJHleTl ?Tmﬁ;':éccgn@?sg)(gla fnlrgsterm a erapeutlcalfye ective

di net hyl et hyl ) - Z&mhuﬁlfcﬁ’&)éﬂlhﬁtﬁlklﬂ]td Hirainmbt, Fetehin @t Bythpdud heNlidg fe Brflnle 1-

di met hyl et hyl ) phenyl] ester, can be made using the follow ng procedure: To
an appropriately sized, nltrogen purged, gl ass reaction vessel is charged
375 nL  anhydrous (0.0 1% water) tetrahydrofuran (THF) at 20-25 C To the
stirred THE solution\i/S added 23.44 g, 199 2.14 equival ents of

pot assi um but oxi de_{K -zy solution is added 48.5
g, 93 mol, 1.0 equival eritxg e L t hree %gual portions.
The orange-yell ow col o 5 m nufjles. A tenperature
drop from about 35 to sol uti n is added 32.9
g, 326 mol, 3.5 ag . rde™HS f a period of
about 90 seconds. The solution <color firgt becones brown and t hen deep
blue. A tenperature of apput 25 results. _Analysis 15 by HPLC of the
reaction mxture at thi“s pornt shows a fat|i o> of 3:10:7 disuccinyl probucol

5

wherein x is selected from 1, 2, 3 or 4;

or a pharmaceutically acceptable salt, ester or prodrug thereof.

8. The method of claim 7 wherein the compound is

> 0
e

or a pharmaceutically acceptable salt, ester or prodrug thereof.

10

9. The method of claim 7 or 8, wherein the mammal is a human.

15
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(DSP) : nonosucci nyl probucol (MSP): probucol (PRO. After washing tw ce
wth 12-14% sodi um hydroxide, the solution is concentrated to about 25% of
its origiwaloswsd3ssare under reduced pressure at 45 C The r @€mIasongr2sd urry i s
diluted with 110 nmL heptanes, and concentrated under reduced pressure two
times. The final slurry amounts to about 150 nmL of 20 material. It is
diluted with 400 nL heptanes, cooled to 0-5 Cwth stiring and vacuum
filtered. Tioe r@smetted ioprovestaetiovatdul2 dBeast chepdtalired bpadecréase niemeet cake

is added 65.nL tert-hutyl et hyl ether E)..W.th string. The resulting
Surry s Al apinGe ModFieting & Ee It gk o TRt i <
washed w t hhedfdritlal. 3 N hydrochloric acid containing 2.5 g sodium
chloride. The solution is dried azeotropically at 40 C with the addition of
about 25 200 nL of MBTE. The resulting residue is diluted with 200 nL

hept anes, warned to 70 C and seeded with 15,ng MSP. After cooling the
seeded solution to C over a period of about 8 hours, the cold slurry is
filtered, washed -wi 100 nL Reptanes angd drigd—to yield off- white solid
MSP, 23.2 g, 40.1 mm 7 g fy’at e, ocont ai npng free probucol

is treated by concen g-t ab ut , waghed withf 40 nL 1 N HCO and
er re ed pressure. The

solution is seededoand Yool ed to about and teEbd at othis tenperature
overnight. Filtration, washing the residie 43 WO 03/039352 PCT/ US02/ 37274
wi th heptanes and drying stal I i ne probucol, 10.33 g,
21.3 nmol 9% 99.91 AP. e not her liquor |provides an additional 6.1 g, 12.6
mol 9% @9.91 AP of probucol. Wiile in the foregoing specification this

i nvention has been described related to nmany enbodinents, it wll be
apparent to those skilled in the art that the invention is susceptible to

5 additional e i t rtain of the details described herein
may be varied mgéegﬁgggflgaﬁﬁﬁgdfi?e%ghi ng fromthe basic principles of
the invention. odadpMBMAGLOGHSBRcepEhley80 2487 PdodriviEtheal, m altbrnaiomast hod t o
prevent cardiova | ar di.sease racteri I I Ol n

di aneter conpri é’;&ﬁ%ﬁng{l #1%1?155{@%@33%5@?% e}é% gotvl?&é%aaf %@Hﬁ%@ﬁﬁvﬁfegﬁgﬁnt of a
conmpound mammal.

11.  The method of claim 10, wherein the compound is

> 0
R0

15 or a pharmaceutically acceptable salt, ester or prodrug thereof.

12. The method of claim 10 or 11, wherein the mammal is human.
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having the formula 5 S >< s 0 0 HO O (CH2) X )~OH wherein x is selected from
1, 2, 3 or 4; or a pharmaceutically acceptable salt, ester or prodrug

t her eof twoasmsassnl . 10 2. The nethod of claim 1, wherei RCTASwaRPOUNd iS
S s Ho o OH or a pharmaceutically acceptable salt, ester or prodrug
thereof. 15 3. The nethod of claim1l1 or 2, wherein the mammal is human. 4.
A nethod to reverse cardiovascul ar di sease characterized by a decrease in

luren  di angt er AGREMGd Bire@rREIdNvVEdcall figeade dHarkRALME bycaddcieagfih Reldnve anount
of a conpound haV|n the formula 45 WO 03/03%%§%§PCT/U802/37274 s>< 0 O

HO O (CH2) x OH diEREFoMmBrisng By igteratg g thesapeptic egifve amognt hf a gompound
phar maceuti cal | ,3¢c@PF@RuG salt, ester or prodrug thereof, to a mammal.
5. The met hod of cIa|n14 wherein the conpound is s/~<'s HO O OH or a

pharmaceutically acceptable salt, ester or prodrug thereof.
&/E/ (CHz) OH

5 wherein x is selected from 1, 2, 3 or 4;
or a pharmaceutically acceptable salt, ester or prodrug thereof, in alternation or in
combination with other therapeutic agents providing a complimentary effect to a
mammal.

14.  The method of claim 13, wherein the compound is

> 0
B

or a pharmaceutically acceptable salt, ester or prodrug thereof.

10

15.  The method of claim 13 or 14, wherein the mammal is a human.

15
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6. The nmethod of claim4 or 5, wherein the mammal is a human. 10 15 46 WO
03/ 039352 PCT/ US02/ 37274 7. A method to prevent progression of a

car di ovaswoloaw3gssease characterized by a decrease in | umPaTdisSansnes
conprising adm nistering a therapeutically effective anount of a conpound
to a mammal , wherein the conpound having the fornmula o 0 s><s HO O (CHa) X
OH 5 wherein x is selected from1l, 2, 3 or 4; or a pharmaceutically

accept abl e1gal t A ishRIto Qfev&ft%gb@mblh&’ aﬁ@?dmva@culihl%eﬁﬁétchﬂdctﬁfze@ bphm 7
wherein the conpound Iss/l'<so0 OOH 10 or a ha.yg&eutlcally

).HO
accept abl e sal t decEtcein lgpen digasiersompEriag pdmigisicring a fefape e H¥& 7 or” s,
wherein the minﬁﬁd)un't 8f FcdMPTRId to alRarfiiallWh&dih ARTBadolidaVe@ MeHordtfta 10. A

nmet hod to prevent cardi ovascul ar di sease characterized by a decrease in
| umen dianmeter conprising adm nistering a therapeutically effective anount
of a cogpound having the formula \ s %s o 0

s s
>< 0 o)
HO 0)j\(CH2)X)]\OH

wherein x is selected from 1, 2, 3 or 4;
or a pharmaceutically acceptable salt, ester or prodrug thereof, in alternation or
combination with other therapeutic agents providing a complimentary effect.

17.  The method of claim 16, wherein the compound is

> 0
g0

or a pharmaceutically acceptable salt, ester or prodrug thereof.

18.  The method of claim 16 or 17, wherein the mammal is a human.

19.  The method as in any one of claims 10-18, wherein the therapeutic agent is probucol.
15 20. The method as in any one of claims 10-18, wherein the therapeutic agent is statin.

21.  The method as in any one of claims 10-18, wherein the therapeutic agent is an IBAT

inhibitor.
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HOV (CHOx OH 5 wherein x is selected from1, 2, 3 or 4, or a

phar maceutically acceptable salt, ester or prodrug thereof, in alternation
or conbiwetsose3sit h ot her therapeutic agents providi ng aPConsbr/smem ary
effect to a 10 mammal. 11. The nethod of claim 10, wherein the conmpound is
>< 0 HO O OH 15 or a pharmaceutically acceptable salt, ester or prodrug
thereof. 12. The nmethod of claim 10 or 11, wherein the manmmal is human.
48 WO 03/ 032352 ARgst/ogp0ahpolidd 4f fokmdulaA met hod to reverse cardi ovascul ar

di sease characterized by a decrease in |unen dianeter conprising

adm nistering a therapeutically effective anount of a conpound having the
formula ss 0 O O CHZ) X OH 5 wherein x i,s selected from1l, 2, 3 or 4,
or a pharmaceuti cal acceptabl e salt, ester prodrug thereof, in
alternation or i QIThi [ i eutic agents providing a
conplinmentary effect ¥ 12~ Thexyret hog of cl aiom 13, wherein the

compound is s/~<s o barna euilﬂilly iiﬂsgtable sal t,
/ OH

ester or prodrug there
Y (CHz)«

wherein x is selected from 1, 2, 3 or 4;
or a pharmaceutically acceptable salt, ester or prodrug thereof in the manufacture of a
5 medicament for a treatment to prevent cardiovascular disease characterized by a

decrease in lumen diameter in a mammal.

23.  The use of claim 22, wherein the compound is

ooty

or a pharmaceutically acceptable salt, ester or prodrug thereof.

10

24, The use of claim 22 or 23, wherein the mammal is human.

15
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15. The method of claim 13 or 14, wherein the manmal is a human. 15 49 WO
03/ 039352 PCT/ US02/ 37274 16. A nethod to prevent progression of a

car di ovaswoloaw3gssease characterized by a decrease in | umPaTdisSansnes
conprising adm nistering a therapeutically effective anount of a conpound
to a mammal, wherein the conmpound having the formula 5 s s o0 HOO
(CH2)R OH wherein x is selected from1, 2, 3 or 4; or a pharnaceutically
accept abl e 23al t A @&8l€h c@fipqunddf fogmilaer eof , in alternation or conbination
wi th other therapeutic agents providing a conplinentary effect. 17. The
met hod of claim 16, Wpheyein the conpound is 10 )Ho( OCH or a
pharmaceutically accepfable salt, ester or prodiug thereof. 18. The net hod
of claim16 or 17, Wherei npxthe s 84S . 19. The nethod as in any
one of clains 10-18, wh f .
met hod as in any one of 5 :
statin. 21. The et t any one of
t herapeutic agent is an IBAT inhibitor.
22. A use of a conpound of [formula ss 0 0 JHO (CH2) X OH

t he
“pcT/ 9802/ 37274

wherein x is selected from 1, 2, 3 or 4;

5 or a pharmaceutically acceptable salt, ester or prodrug thereof, in the manufacture of a
medicament for a treatment to reverse cardiovascular disease characterized by a
decrease in lumen diameter in mammal.

26.  The use of claim 25, wherein the compound is

oo

10 or a pharmaceutically acceptable salt, ester or prodrug thereof.

27. The use of claim 25 or 26, wherein the mammal is a human.

15
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wherein x is selected from1, 2, 3 or 4; or a pharnmaceutically acceptable
salt, ester or prodrug thereof in the manufacture of a 5 nedicanent for a
t r eat mrentwo®308®B92nt cardi ovascul ar di sease char act eri zed PEJ/ls02/8/2¢4 ease i n
| umen di aneter in a manmal . 23. The use of claim 22, wherein the conpound
is s/~<s HO O OH 10 or a pharmaceutically acceptable salt, ester or
prodrug thereof. 24. The use of claim22 or 23, wherein the mammal is
human. 15 9% WOAQREL 989 Jofd 6840887274 25. A use of a conpound of
formula SS 0 0 HO O (CH2)x OH wherein x is selected from1l, 2, 3 or 4; 5
or a pharmaceutically acceptable salt, ester or prodrug thereof, in the
manuf acture of a edi canent for a treatnent to reverse cardlovascular

di sease characteri by a decrease in lunen g¢i aneter in mammal. 26. The
use of claim 25, t he gonmpound is >< HO OH 10 or a

pharmaceutical | y acceptabkgsal esthe pr odrgg thereef. 27. The use of
claim25 or 26, where I™~i's 5
HO (CHg)y OH
wherein x is selected from 1, 2, 3 or 4;
5 or a pharmaceutically acceptable salt, ester or prodrug thereof, in the manufacture of a

medicament for a treatment to prevent progression of a cardiovascular disease
characterized by a decrease in lumen diameter in a mammal.

29.  The use of claim 28, wherein the compound is

or a pharmaceutically acceptable salt, ester or prodrug thereof.
30.  The use of claim 28 or 29, wherein the mammal is a human.
15

20
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52 WD 03/039352 PCT/ US02/ 37274 28. A use of a compound of fornmula s %s o
0 HO-* O (CH2)X OH wherein x is selected from1l, 2, 3 or 4, 5 or a
phar macewpDa®alsogsaccept abl e salt, ester or prodrug thereoPCTiusoY/be74
manuf acture of a nedicanent for a treatnent to prevent progression of a
cardi ovascul ar di sease characterized by a decrease in lunen dianmeter in a
mammal . 29. The use of claim28, wherein the conmpound is s %s o o HO/ O
OH 10 or @1phaua@@@mﬁb@ﬁbﬁMd@ﬁﬁ@ﬁﬁ@b|e salt, ester or prodrug thereof. 30.
The use of claim28 or 29, wherein the mamal is a human. 15 20 53 WD
03/ 039352 PCT/ US02/ 37274 31. A use of a conmpound of formula s %s o 0 HO O
(CH2) x OH wherein selected from1l, 2, 3 or 4; 5 or a pharmaceutically
acceptabl e salt, est or prodrug thereof, in @alrernation or conbination
wi th ot her therap-- i agents QgOV|déng a compMwentary effect to a mamal
in the manufacture of g % a tReat menty to preyent
cardi ovascul ar di sease ze reasd|{ in lu di aneter. 10
32. The use of claim 31 grein the col i /:ﬂ\\ :Eﬂ\\

HO 0 (CHp)y OH

wherein x is selected from 1, 2, 3 or 4;

5 or a pharmaceutically acceptable salt, ester or prodrug thereof, in alternation or
combination with other therapeutic agents providing a complimentary effect to a
mammal in the manufacture of a medicament for a treatment to prevent

cardiovascular disease characterized by a decrease in lumen diameter.

10 32.  The use of claim 31, wherein the compound is

> 0
R0

or a pharmaceutically acceptable salt, ester or prodrug thereof.

15 33. The use of claim 31 or 32, wherein the mammal is human.
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S s >0 HOO OHor a pharmaceutically acceptable salt, ester or prodrug
thereof. 15 33. The use of claim31 or 32, wherein the manmmal is human. 54
WO 03/ 0398023@8BL1JS02/ 37274 34. A use of a conpound of f@cwusa2/3r79 0
[-," 1 1 )~ O(CHz)X OH HO wherein x is selected from1l, 2, 3 or 4; or a
pharmaceutically acceptable salt, ester or prodrug thereof, in alternation
or in 5 conbination with other therapeutic agents providing a
conpl i ment aggy efA getorhRoRpolBT®rmuf t he manufacture of a nedicanent for a
treatnment to reverse cardl ovascul ar di sease characterized by a decrease in
lumen di aneter. 35. Ne/use of claim34, whereip the conpound is >< 1 HO
of or prodrug thereof. 36.
| uman. 15 55 WO

The use of claim 347or o t :
03/ 039352 PCT/ US02/ 37274 u of a undj\for i>< 00 HOO

) ~(CH2).)~CH

(CHZ)X

wherein x is selected from 1, 2, 3 or 4;
or a pharmaceutically acceptable salt, ester or prodrug thereof, in alternation or in

5 combination with other therapeutic agents providing a complimentary effect to a
mammal in the manufacture of a medicament for a treatment to reverse cardiovascular
disease characterized by a decrease in lumen diameter.

35.  The use of claim 34, wherein the compound is

gl

10 or a pharmaceutically acceptable salt, ester or prodrug thereof.

36.  The use of claim 34 or 35, wherein the mammal is a human.

15
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wherein x is selected from1, 2, 3 or 4; 5 or a pharmaceutically acceptable
salt, ester or prodrug thereof, in alternation or conbination with other

t her apeutwo 0a@&93tx providing a conplinentary effect in nREWAISOL/B720He

manuf acture of a medi canent for a treatnment to prevent progression of a
cardi ovascul ar di sease characterized by a decrease in |unen dianeter. 38.
The use of claim 37, wherein the conpound is 10 >< 0 )Ho[ O OH or a

phar maceut izgal | ¥ \REGEPLHN AP S form@st er or prodrug thereof. 39. The use of
claim37 or 38, wherein the mammal is a human. 40. The use as in any one of
clainms 22-39, wherein the therapeutic agent is probucol. 15 41. The use as
in any one of clains 22-39, wherein the therapeutic agent is statin. 42.
The use as in any one of ,clainms 22-39, wherein the therapeutic agent is an
| BAT inhibitor. 56 WD\08/ 039352 PCT/ US02/ 37274 \43. A nethod to increase

the lunen dianeter o i% needsthereof, Oppri sing admni stering a
therapeutically effectiveg B Ez>¢;§--v- ¥, havif\g the fprmula s s ~ o
0 HO O (CH2)X OH 5 wherlg i s-sSe t ey 1, 3 or or a

er eof a mmual. 10
(€ CH2)¥&H) ~OH

alt, ester o
A he forml a:

wherein x is selected from 1, 2, 3 or 4;

5 or a pharmaceutically acceptable salt, ester or prodrug thereof, in alternation or
combination with other therapeutic agents providing a complimentary effect in
mammal in the manufacture of a medicament for a treatment to prevent progression of
a cardiovascular disease characterized by a decrease in lumen diameter.

38.  The use of claim 37, wherein the compound is

>< o.
g0

or a pharmaceutically acceptable salt, ester or prodrug thereof.

39. The use of claim 37 or 38, wherein the mammal is a human.

40.  The use as in any one of claims 22-39, wherein the therapeutic agent is probucol.
15 41. The use as in any one of claims 22-39, wherein the therapeutic agent is statin.

42.  The use as in any one of claims 22-39, wherein the therapeutic agent is an IBAT

inhibitor.

56



wherein x is selected from1, 2, 3 or 4; or a pharnmaceutically acceptable
salt, ester or prodrug thereof to a manmal in the 15 manufacture of a

medi canmerwotod/039362 ease the | unen di aneter of a coronary blPeEASO¥ER3€L| . 20
57

43. A method to increase the lumen diameter of a mammal in need thereof,

comprising administering a therapeutically effective amount of a compound

having the formula

wherein x is selected from 1, 2, 3 or 4;

or a pharmaceutically acceptable salt, ester or prodrug thereof to a mammal.

44. The use of a compound of the formula:

%E/X?ﬁlw)k

wherein X is selected from 1, 2, 3 or 4;

or a pharmaceutically acceptable salt, ester or prodrug thereof to a mammal in the

15 manufacture of a medicament to increase the lumen diameter of a coronary blood

vessel.

20
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