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chroni ¢ process, occur r BASKGROUND OFIHE INVENTION, ¢ human |ife, the
majority of the nDrbrdrty assocrated W th atheroscl erosis occurs when a
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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 & cardiovascular disease in which the vessel wall is remodeled, ina

process that compromises the hunen of the vessel. The atberosclerotic 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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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 pathdlogical 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 2
30 mono- or di- probucol ester of suceinic 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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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
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25 98/ 51662 filed by AtheroGenics, Inc. and published on, 3@ &8 1998
descri bes certain conpounds of fornula havi ng t he struct Q

30 0 g 0-z wherein: 3 10 August 2006 WD 03/039352 PCTIU802/37274 Ra Rb_
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/IS\ Re Me/u\Me OH-Z Rd _wherein , and Rd are
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WO 01/70757 filed by AtheroGenics, Inc. and published on September 27, 2001,
describes the use of certain thioethers of the following formula, and pharmaceutically
15  acceptable salts thereof:

Ra S><S Rg
. Me Me
OH () e
Ry Ry

20 a) Ra, Rb, Re, and Rd are independently any group that does not adversely affect

wherein

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, (11) a substituted or

25 S unsubstituted alditol, (iii) Cl—lOaIkyllor 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(0)-C1-
10alkyl, (vi) straight chained polyhydroxylated C3-10 alkyl; (vii) -(CR2)1-6-
COOH, wherein R is independently hydrogen, halo, amino, or hydroxy, and
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al kyl, aryl, substituted aryl, heteroaryl, substituted h al karyl ,
substituted al karyl, aralkyl, or substituted arallcyl; iE(E):I?‘bh%ﬁléﬁ)%( i) a

substituted or unsubstituted carbohydrate, (ii) a substltut ed or 25
unsubstywpysedzsal ditol, (iii) C-10al kyl or substitutg, %@

termnated by sulfonic acid, (iv) Cl-10al kyl or substl tute 1- I Oal kyl,
term nat ed by phosphonl c acid, e\(P\r/) substituted or unsubstituted

" C1- 10al kyl - O ¢( O) Whgrein gidsgstiops of ok subsiityeats ismot kmerneer () YEBAF6xy| at ed C3- 10
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am no, or hydroxy, and 4 10 August 03/ 039352 PCT S02/ 37274
wherein at | east ]B’ﬁ’é’g%h%%émmos‘ﬁbﬁfﬁments i's not hydrogen; or (viii)
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As Mul ti functl onal Inhibitors O |Inducib Expressi on For Use In

At her osclet¥diBpremsagdiog Hen fg Adhenprdaross Piepreay & MedbChemylirs. 126185545 2548,

2002)p Siyaslebds, mdozpl ., discloses a novel netaboli cal |y stable phenolic
~antioxidant conmpound  derived from probucol. ([4 [ 3, 5- bi s(l 1-d
met hyl et hyl ) & @E@@r%x?ﬁf@ﬁ@@ﬁ@%@ﬂmﬂbsﬁ’é‘?ﬁw&w qm cel_]np%m bi s

(1, 1-di ngtibed tﬁiﬂ‘p&bﬁuc&hﬁﬂ?[’i%ﬁﬁﬁl n%n%%iggmynmmymokﬁeﬂéﬂﬁ] fio}3l i mul at ed

endot hel i a| _expression redox-sensitive

i nf | ammeeijetid! thiefe6-bis (1.1-fimsthyiely]) pheaosybacetis acii wbibdt TNE®k ocyt es to j oints

i N1 heungikiatd dhdothelidl leRprdsBoN of VICAML1 aﬂfl@l@i’ﬂrm@%&ﬁ%enrsrﬁ@é]nﬂ%&y (AG X-4207:
A Novel Antioxidant And_Anti Inflammatory Conpound ] nhihits Progression O

Col | Ayersenpgritisa for the pysrojtmentpbleukopykespmioniip ghermajeif arthrigis Rl 3 4, PP, A182,

- March 20greatd) @dent Mak iGAMO: QG128 2.4 NN oxNBA Ul @nibnfikddRab?y Of €ssi onal
Resear ch_Sci ea{#ééxév on Experinmental Biolo | SSN 0892-6638).. 20 It is an

Obj ect ofompqu drogressan f ooflage lf)‘?"ﬂwt’dg’ Trediat ROSER Iymeb¥loS ti on to

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. Thisisa smnning 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




i ncrease cardi ovascul ar health in manmal s. BRI EF SUMVARY. (g: ‘grlllgg ENTI ON
25 It has been surprisingly discovered that the conpounds OP

bel ow | rect effect on the |unmen di aneter of bl ood
vessel s, an/?ij ﬁtus can be used, in one enbodinent, PE @g&?{ﬁ“

cardi ovascul ar di sease. This is a stunning result of human clinical trials
and coul Besired hpipaaysecalyr Yhesaund (BEUS)soomomdbseferansiopiste The sxpérinentiy  an

illustra NASH REGTLOI onpar ed
three do?gg&’s%dgveg%fﬂm@%ﬂﬁé%ﬂﬁmﬂdﬁ&ﬁa‘!n 5 280 lﬁgﬁ)ng‘%&&day) gi ven

oln
for six bere@lareprad n&i@m%ﬁlﬂomﬁqlbggéw«mg)nﬁl@% wigtend3.3ay) , a drug
that hasyhe ﬂoﬁ@%b@f&%@ﬁi%@%&:ﬁ%&dﬁ bAE andfol PR e CRAARALAL Of the

trial was the size of the |unenal area (coronar artergpopenl ng), as 5 10

August - 2608 plagghod Fngiograuisic mesmmmssmwpeanw Jefnitionefs cul ar

ul t r as oupGteddsiYhiTheassrbds mv@é&@ﬁg%gb%m@m RAes sospasdipnt al  results
showed that the study net its grlmar oint, with nean mniml | um nal
ar eas of estenosi i stapted exigrise weye $7-5 porgapt , &Hopaseont foppmealend 70 ng), 3. 17

me (14%6@3@%%%bﬁ%oﬁ%g&d@rmﬁ%ﬁy@ﬁie&ﬁ’fest@ﬁﬁsﬂrit@t%d@ﬂ@@ﬂnd A dose
response_and for_ 280 ng Cogrl{*%ound A vs. placebg). Angi ognpbic restenosis

was al so3%RSEERISBY3 L RAR] bX P uGoLERdoemerindid, respeoively. TERarapiys Pl neasured by

quant i t adije¥Ebefddi HGTohaALE :gqfs@d@was(eqaé)tat@ate&s%shawﬁb gagphi c  restenosis
in stented arteries were 3 percent for placebo percent for

pr obuc ol Tespapg impravegrepidp T05) of the lppinalagimst e siteob mstmkely Kot artisgts Whei s yi el ded a
St eNOSkiALBmPRRNAL TRk bortd ﬁ%ﬁﬁﬁt&ﬂ&@m@&@gh@@@&e Byhchpobucol and

Compound A, respectively. Irrportantly, an ear|l irect benefit on coronary
art ery - drengufollowour, 2etprasied byserealmsingerty. %W@W‘EV ofrefraee veEEdponse

| MPr oVenBRbd feasR ofSororafy siBs Iutma@hot%gas @tangltb@ds@lpt&e&tesﬁm Al asty for

patients who received Conpound A. This direct bénefit was maintained at

t he angi‘epiedaytyThsidata indicated, Yolurpesncrpaged ot pajients whe seopgakaibePfpy repeat
angi ogr atﬁm? W HobeY WECEARRYEA Sn @bntra & REGRCR pheds BhPdeclee@RiheyeSSEl S Of

coronary arteries that were not targets of "angi opl asty procedures) was al so

car r i ed velwmes, popsisieat with thexxpected pragtpseen qfethem@éerqmcﬂe@@sl@aelt‘&!u%t i ents who

receive ot d Ve AbasubdS: & \ - RLrast, patients
ggﬁi be Wire ubd: s%ﬁﬁ"ﬁ)rgﬁ?éﬁé -85 ol RPN 2h§£ﬁx?3) _

on plac decreased | unmen consi stent W t he expect ed

pr ogr es Siompowd AaTGag. 338 mandler Somponadd lﬁmﬁnd/'bl g3 ferGompenndsbr e neasur ed
as: -b. ggmﬂgfor pl acebo, -0.2 m®B for probucol, -2.4 mB for

In one aspect of the present invention, there is provided a use of an effective

lumen diameter increasing amount of a compound having the formula:

wherein x is selected from 1, 2, 3 or 4; _
or a pharmaceutically acceptable salt or ester thereof in the manufacture of a medicament

for increasing the lomen diameter of a blood vessel in a mammal in need thereof.

6




Compound A 70 ng, +3.5 mB for Conmpound A 140 ng, and +11$ %Q Conmpound
A 280 ng. I.n one aspect of the present invention, there émﬁP%&% %d a use
of an effective |lunen dianmeter increasing anmount of a compound having the
formula: s> s OHOOH (CHZ)x wherein xis selected from1l, 2, 3 or 4; or a
pharmaceutically acceptable salt or ester thereof in the manufacture of a
medi canent for increasing the lunen dianeter of a blood vessel in a nmamal
in need thereof. 6 10 August 2006 1In a first enbodi nent, therefore, the
invention is a nethod to increase the lunmen dianeter of a bl ood vessel that

i ncl udes admmaﬁiseémmm@ﬂt,ﬂxfufeﬁﬁé e GnveilRRs AhaMRShodfeidaha40 anmount of a
conmpound .of For gH anot her enbodi nent, a t herapeutic nethod for

prevent i figmetprof °ﬁ6"'?§?el %%ﬁlgqeﬁ@dﬂamatmaavﬁ@m lygpen digneieidegeasi®Bar act eri zed

by a decihamesta comp@iind of FuBISY, m&m&wﬂsﬁ.ﬂmﬂ% édﬁeﬂle&%m' ses
adm nistering to a mammal _at ri sk of, or l'ict such a

car di ovaRE{ARIRS frealng SRIpYSEings W@W@Fﬁ‘é%ﬁm@aﬁ?ﬁﬁwﬁ?ﬂm@by a @Pﬂ%’ﬁén di anet er
| ncr easi RgeRBMAEDis PovidedS BheRhdthdaRBRBNRa dufnistirH g td e A ﬁsck%f o of the

di sease, revgrse the djsease, or prevent the disease. In preferred

enmbodi mefftictef i, such Aferd @asamnmwmm%mp%mwmesammw preventing
t he. OnSeihcr@:fsm@&ihd&dﬁ)\/ﬁﬁﬁéléc@éonﬂdoﬁlﬂﬁﬁ§tof9¥1&p§>§f&smn%fﬁa5 bidths@ rvRls€ e COMpPoOund to

who i s susceptible to cardiovascul ar di sease characterized by a

a subje %s

decr easé€ el"“’i?rﬁrﬁ”éﬁvelﬁlﬂ%ib‘?"é? ﬂ?ée?}'ﬁ’ﬁﬁ@m%m @%@“H@M%Wed as a
rophyl actic 4l d| 0 cul di sease. In
propny Al dﬁcl§§é@is%%efh‘§gn§fr'# %/eﬂt ihe3 ons of % gﬁsgﬁ?‘ %:

anot her enbodi nent ter r eased
prophy| Adpipistatinga Sdpctmpwpﬂth wieis &@ceﬁm@mbarﬁﬁﬁﬁculay\ﬂsw 039352

PCT/ USO bty 38L& &q s al so provyi dnd or .treating or
prevent i nglycar di ovascur a pat 0 c?gullé‘g“’“%%‘ﬁ& % RIS eEAES 3 el ected from
t he gr obfsPkyéetg tQﬂﬁllbg‘:cwhoai Hasloafchrdiovstdar distass. ﬁrﬂmmmsmnbasum hical

i nf ar ct j1QRn a3ReteSsaPKGent is increased prophylactically or prospectively.

ba




The net hods descri bed herein conprises the system c or Ig@gﬁ%&gagggstration
of an 5 effective |unen di aneter decreasing anount of a conpgound of
Formula | X O (CHZ)x OH wherein x is selected from1, 2, 3 or 4; 10 or a
phar macggtobsmbdy acceptable salt, ester or prodrug tBergahsApnot her

enbodi nent of the invention includes the |ocal adm nistration of the

conmpound to an arterjial |esion associated with atherosclerosis, and a kit
to acconpl i shh8&rageutiagisthad Sielsa prosed fapfrptneror pRpBEnSwsrtiovefoulshe present

i nvent i oRaihaiegisiish &Y HBhENIE Se1cRf AR SoRstingld alBiSsddgNt i on wi th ot her
conpounds havi ng conpl enentary effects or conplenentary nodes of action.
Conpounddefrbasiduypcadighintarchon apd akee an be admi ni stered in conmbination with

a drug that tRWeHBICR:DEd Ridth cotlpfised tilisfsteRiCitioda] RbRBinGain J@af hway, to
provi de aygnented results. For exagp ileal bile acid transporter (IBAT)

l e,
i nhi bi’t oPEeHIVRlymEndipgetersupasiippmpynhefsrceompquad offiormee Eo | ower HDL
| i poprotein. A therapeutic conbination of an |IBAT inhibitor and a 20
conmpound of the present invention will, when dosages are optinmally
adj usted, |lower LDL/Aet naintain or raise\HRL. 7 10 August 2006 WD
03/ 039352 PCT/ USP2+37274 BRI i

12 is a bar atl
ul t rasound ’AV

ebo, propucol (500 ng twce a
probugol ) (70, 140 and 280

gr aiph of nimal |umen area as

., botdapr e-~cand post

FIGURE 3 is a bar chart graph of

m ni mal | unmen area assegssed upon fol Lejwup. FIGURE 4 is a bar chart graph

depicts quantitative coronary angi ography (QCA) 10 procedural failure and

in-stent restenosis. FIGURE 5 depicts reference segnent |unen volune at a

non-PCl site. FIGURE 6 depicts |unen vol une change between pl acebo,

probucol and Conpound 1

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

day) and Conpound A ({
ng, 5 once daily). El
assessed by intra

10 ora pharméceutically acceptable salt, ester or prodrug thereof.

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

Amnother embodiment of the present invention includes employing the compounds of

- 15 the invention with other compounds having complementary effects or compiementary 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 transporier (IBAT) inhibitors frequently Jower LDL lipoprotein

~ butalso 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.,




A showi ng surprising results of Conpound A to increase | n %%bgﬁg at a
non-PCl site. 15 DETAILED DESCRI PTI ON OF THE | NVENTI ON | g
surprisingly discovered that the conpounds of Fornula I belom/have a

di rect \ohheehason | umen dianeter of blood vessels, ang.fhys.6ap be used, in
one enbodi nent, to reverse cardiovascul ar di sease. 'S 1S a st unni ng
result of hunan clinical trials and could not have been predicted in
advance of these trials. 20 The present invention thus includes a

therapeutic nethod fogriEEDRICRIATORDE FHR DrAVINES er of a bl ood vessel
that includes adninisterrng a unen draneter Increasing anount of a

compound of AIEHREL 2 b#fﬁh%%ﬂhé?m@ﬁ%@?frﬁﬁtfﬂl of Hecebpe prabigol (PRI gl e s

preventi Rgee édag)azﬁ:li CQmpoRfi AT B EdsRlciiB acid e G oH] pidMikan E'ﬂoafzio b RH 86l ON
characterized a decreased |unen dianeter. The "nethod conpfises

adm nPst eredylo a mammal at risk of, or afflicted with, said

cardi ovasc U' FiGoRE 14! hﬁﬁrtch&‘i'gra;ﬁ o%ﬁﬁﬁﬁa@ﬁﬂkh%reﬁﬁ@’a‘éé&%se@ﬂy 1&@1@40@91‘ conmpound to
stop the progression of the di'sease, reverse the disease, or prevent the
di sease. WpwEIEEV R preTind pest porraapepyEeATonBTY TeloTentios @S he | ocal

admi ni strati %G@kﬁﬁ@abﬁ%ﬂ&%@éﬂ&}iﬂ ofﬁmﬁ:ﬁhl Bfde8 hiclhssdsGAPoh BIfHRgY. at ed with
atherosclerosis, and a kit to acconplish said admnistration. 30 Another

enbodi ment of GHBEp?léééﬁtchqrﬁﬁmhﬂﬁms%wmuvge@m@mn@ymym%bonpounds of
~the qoveﬂb&ﬁﬁﬂmﬁmh5ﬁfﬁgmﬁggﬁggﬂds havi ng conpl enentary effects or
conplenentar¥ﬂnn es action. n?ounds of the“%resent I nvention can be
admi ni st er ed ﬁUBEr?dien%Mwwwn@ e golimaet 4ngpBEksiehol esterol via the
same or a di ffeRRte &&Ei@!s %eﬁ%lmﬁé‘éﬂai@%enﬂ%& Jcedd, febiolkld Adhbha 2006 WO
03/ 039352 PCTI US02/ 37274 augmented results.” For exanple, ileal bile acid
trans porMhommwlsmamﬂﬂtﬁoaﬁg%mw%mqrg‘ﬁsq Tomer volumat p psRGI6HRi n but al S0

| omer HDL |ipoprotein. A therapeutic conbination of an |IBAT inhibitor and
a conpound of the present invention will, when dosa es are optimally

adj udfed, |ower LDDEIMLERDESCRIPHONQFJIHEINVENTIAN: her apeutic nmethod is

provi ded for riy.g6deh B PingBf RS REeH Rt ﬁ@édiip@ﬂﬁ% Gﬂfc%ula Pelifk99h €S, such as
conditions selected fromthe group conS|st|£gJof atheroscler05|s

t hr ontbosdiEsct epe o e diametenef PR Fessclon P SREDe Tiedem et wERdiEsRpi ses the
Syst em CreQdrsel cRfaRvasomEiHishse! TR is @ Sufting?Beuf GPMIMan efinidhl KRNRAHBMAGbt For mul a |

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 atherosclefosis, 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 cholestero] via the same or a different biological pathway, to provide
' 8




> s JI\' HOO/I~ CHOH 101 wherein x is selected fr?g11, %2 é or 4; or
a pharmaceutically acceptable salt, ester or prodrug thereg%gu 8 ?ticular
conpound of Forrmula | is Conpound A represented by 0 ><s HOo "o OH 15
Conmpoungrohsaiestst S pharmaceutically acceptable salt, %}@5{12&2 ,pr odrug
thereof 9 10 August 2006 WO 03/039352 PCT/ US02/ 372 . Fini tions The
term " phar mac ti@@i%g accigta?_e salts" refer to salts or conpl exes that
retain tHETTEETS TSR e Hra! leraeiditpyspester {TRATLighipitnnrersinestly faver pr esent

i nvent i orL.oAnkhoproteirtivk als8 16wTMDL HpobtBRS AT tBape @i c6RbiRMI0R 8F an@BACE S.

Nonlim ti, .?5anples of such salts are (a) acid addition salts formed with
inorgani@ag@'HEN%#%WWQQ%. EDTOSNL AR VSRLIPR 3. (vheredogagerareprsieByndiustedi d, sul furic
aci d, phesqlibliyet Bhtin ordelss HDLACi d, and the like), and salts formed with

organisc aci ds,such '%fj acetic vﬁcég oxalic acid, tartaric acid, succinic
aci d, “mal i c atiFePguE sefiod s prviged for Rergpg.orgeventing saifiovesculiki d, panmi ¢ aci d,
al gi ni ¢ gaihdlogipn buch bsdoaditicns sdcitd fammk dep @BR Rt FRih6roREkddis, 10

napht hal nedibsul foniﬁr@{agﬁ.d ._and ?rol ygal ct uroni c _acid; (b) base addition
sal ts forfed Wit Hos afelion, B¥fe hoegrethod gemprisgy ths fyspmisioglegalh,  bari um
magnesi umimilistradonwiin SERHOEa c@gdaddof Foftiuikel , cadmi um sodi um potassi um
and the like, or with a cation formed from anmoni a,

N, N- di benzyl et hyl enedi am ne, D-glucosan ne, tetraethylamonium or

et hyl enedigmy/ne; or (c) conbinatigns,of (a) and (b); e.g., a zinc tannate
salt or theXlike. Also included in is 15 definition are pharmaceutically
accept abl e qv ' Wwn By those skilled in the art, which

specifically y Tni unja\lt of the formula -NR+A-,
o OH _

wherein R
(CHz);

HO

10 I
wherein x is selected ﬁoﬁ 1,2,30r4;
or a pharmaceutically acceptable salt, ester or prodrug thereof.
A particular compound of Formula I is Compound A represented by

TR

15 Compound A
or its pharmaceutically acceptable salt, ester or prodrug thereof.




I's as defined above and A is a counterion, including chlgpide
| odi de, -0-al kyl, toluenesulfonate, nethylsulfonate suﬁP5H§P%g %ﬂgsphate

or carboxylate (such as benzoate, succinate, acetate, glycolate mal eat e,
el at e, wpiohhds®, tartrate, ascorbate, benzoate, 20 cj gﬁg(gjﬂi mandel oat e,
benzyl oate, and di phenyl acetate). In cases where conpounds are sufficiently
basic or acidic to formstable nontoxic acid or base salts, admnistration
of the chnpodedmitions salts nay be appropriate. Exanples of pharnaceutically
acceptable salts are organic acid addition salts formed with acids which

form a physi o] ogi cal accegtable ani on, for exanple, tosylate,
met hanesul f o €m Sbaungecaticali aqepntable salts” mfer émealteor complexes Hetretayucci nat e,

benzoat eme AREA RS oal an{asx@qie%,ﬁaﬁﬁa,ofaegreéem iﬁlfaﬁﬁafae'aﬁmma&m Sui tabl e

i norganic salts may al so "be forned, includin fate, nitrate,

bi carbo M@Hﬂ%ﬁ?@%&%&#&ﬁ'@ %Taqlmnngpﬁammwéwgeﬁm #g (D eudpidiionsalisal t s maybe
obt ai nedepHsdaNahShRRER hEddER e ML RydWMRhibric Aé{pwardbfbﬁma@mfun& arld, exanpl e by

reacting a suff|C|entIy basi c_conmpound such ds an amine 30 with a suitable

aci d af fRAPHHbAES agidpriliciagif. o thy like), aaéaaétpfoalmdémmgﬁnw agiflysph aspgatis|  (f or

exanpl e, acldS@théJamid, ﬁ?cﬁﬁesa%id%cﬁﬁlc hdid, HatidQeid0kisctbik 8didl, '15@112’3@%&1@ tﬁﬁical (for
exanpl e cal cium salts of carboxyllc acids can al so be nade. 10 10 August

2006 WICBRPRRsY, gt sidoly gytamie apid, naphthalespsybioniq 4%idn and Pol yror phi sm | t
i's appr efapihSchedifidbonis i) AbtNsbty bl aRE.85) Rl HBNG hitOBmbavdiRy a chiral

center may .  exist in and be i'solated in optically active and racem c forns.
Some corfpdH Retonhh e falcium, bisppih, baryn, magpesiumsalimgingg, coprRebeet¥fod t hat t he

present gidkvie Bdiniitn, SSIGHT PSRRI, ﬁi&ﬂél&ﬁ%ﬁha@aﬁ@ﬁfo&:ﬁ&iﬂr&nﬁﬁ%ﬁl&e pol ymor phi c,
or stereojsqQneric form or_mXxtures thereof of a conpound of the

i nvent i SWN-dinaiethylraediaing Reelyrommite. tsiasiplemmenig e ey lsediamineg?h. it bei ng

vell  KnqeytoinBinatiddSofh)andd @V eleO aRine Pafe GRbi tﬁaiuiey ABGlicHRed @ and how to
det erm ne antlprollferatlve activit usin he standard tests descri bed

her el%h, dsfmitien axgphatpassuticaliyiapogptable qualerppy salfs 9\@1 ithose Rllsirin g actt he art .
‘Exanpl esyiafh PRDAUSIn IR th ke Sy SR EnihA sQMf%le"i’orﬁﬂia'-ﬂle-AJ sagenR of the

conpounds of . 10 the present invention include the follomﬁng I ) physical

separatﬂ%ﬁ“@ﬁmﬁﬁy§@é¥ ’S%QW%RHWMqﬁhﬁm&ﬁﬂpﬁﬁymﬁﬁ@%dgéﬁbﬁbﬂkﬂfystaIs of the
i ndi vi duglherR 8Bt FRhPisitfoRats BiEbA b, YhPRA, 8t @fboxyldM Guch 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 a-
glycerophosphate. Suitable inorganic salts may also be formed, including, sulfate, nitrate,

bicarbonate, and carbonaie 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 amion. Alkali metal (for example,
sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts of

‘carboxylic acids can also be made.
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techni que can be used if crystals of the separate enantiﬁ)gﬁru {]‘)Qb?é i.e.,
the material is a conglonerate, and the crystals are visua %u I'stinct; 15

ii) simultaneous crystallization - a techni que whereby the individual

enant i ofBlhspRsH separately crystallized froma sol ut bgpyehistHg racemate,
possible only if the latter is a conglonerate in the so |c71 state; iii)
enzymatic,resglutions.- a techni que whereby partial or conplete separation
of a racg}hate V“VP‘P?%%“?W[%?W‘EP Y rates of reaction for the 20

ti i.th an. ' ti trj thesis - thet i
Cechni que. vhel EpPEYRes Y St af e Bistont REHEgHerag p SHOLES e nsymat | C
react i on etist in bideberisofated ieopmicallyntivi Gl tdemi fofnsO SoRB Edugagsls ﬁﬁﬂ&ﬂﬂﬁﬂ' C precursor

of the desjre esis - a

d.. enantjonmer,; 25 hem cal asymetric synt
synt heti & SWHJFI&E”?A‘Q%P Wrsﬁﬂ%&ﬂﬁ%ﬂr?s% %ﬁﬁﬁ%fewas?@ ARt zed from an
a(r:]_hi rlé! mph?l_ally-suri:iw,lpnﬂg:brphicm\%dﬁeicbimrib hﬁﬁl,d@hﬂﬂhﬁh_ %aswmhwhpc_ﬁmcll@f a
chirality) .in the product | mgy be achj eved using chrial catalysts or
chiral aﬁ@(ei IPYegtrl?négl,%c@Ptjsseﬁﬁ tﬁ%’fsgﬁgﬁfﬂﬁfp}%%ﬁg&&? *1?5‘?1%- it betng WEHL KRAYEIR wher eby a
racem c dempduwdo preparSepticaigattivel faning dnddow enRRkhERHpRETkyvPatEALT eagent (the
chiral ayxil] t-hat . capverts the individual e tio S to,
di ast er egﬁhé% {ggg%%]dgr d?%stésu %"Pﬁe %er&na%rtuélf]% F’gud]g% festy Yn{g\r:}‘ asf%%&hﬁ’f’gﬂ Iy
chr omat ogreaphFxamplesiof sthbdsitattan derused fo cbfindpgessisoB@O6F thodomBMASG352

PCT/ U302/,3727 drtue,o ei.r now nore distinct structural differences
and tqﬁe ﬂ% .g"rs%t%ﬁﬁﬁ’f’??”ﬁﬁ@e‘{"%{@?‘”‘P%rmved to obtain the desired enantioner;

vii) first- and sgcon . asymmetric transformations - a.technique
wher eby di ast ereoﬁErs thgmﬂ—{gﬂv‘r&&? s ESE?P@P@ ”é‘(ﬁ?fﬂf‘%‘ﬁ‘%?@ﬁ‘%?%?% a 5
preponder ance i n sol utashlsef tht hdivilualshawienereire iannmlly fparatled i THd  enant i oner
or where preferenti al stallizatian of ttﬂi di astereoner fromthe desired
enanti oner perturbs t ﬁ%cq]%aﬁa%e?cf%l%er‘f%cﬁ?%rﬁsgﬁs? etsepaﬁ%??f"ﬂfjé’ﬁw % i nciple al |
the material is convertheudatérmal is heongloystatel dndiie crystals are visually distinet;

15 i) simultangous crystallization - a technique whereby the individual

enantiomers are separately crystallized from a solution of the racemate,
possible only if the latter is 2 conglomerate in the solid state;
| iff}  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




di astereonmer fromthe desired enantiomer. The desired enz&tio robé 10 then
rel eased fromthe diastereoner; viii) kinetic resolution 32 chni que
refers to the achievenent of partial or conplete resolution of a racenate
(or of wofswioker resolution of a partially resol VedPE‘HPEbQ nd) by virtue of
unequal reaction rates of the enantioners with a ch| ra non-racem ¢
reagent or catal yst under 15 k| netic conditions; i enanti ospecific
synthesi s from non- rarc}@ e gf ?}tﬁ“’é"b‘l’l%redls‘ém%%t’tﬁ’@lﬁ’ﬁm‘lc@éﬁﬁmﬁue wher eby the
desired enantionmer is ¢hbilaiiesy hicPRmbRA 1€ MdiRhe dihkaf dbiligmet eri al s and
where the stereochgm cal tegrijt S not or is onIy m_nj mally conprom sed
over the course of™ heZS5AHHER ko trangformation d“(??h“lﬂﬁ‘étography - a

t echni que whereby the xﬂﬁiﬂbﬁﬂﬁdﬂ@é@iﬂgﬁfﬁgﬂh&ﬁ@@l{ﬂge@mﬁ]ﬁﬁeﬁﬁﬁ@dﬁt ed inaliquid
nmobi I% phase by virtue of fheir, 0glfferl ng interactions with a stationary
phase’ The stationary H#a8 rapogin sqiiop githe dpstaspmentomie el or the nobil e

phase can contain a;l @d&b?abm%erﬁﬁbfeednnmiyaﬁu@hoﬁ@tw%m@i@emgrc\ﬁ di L ferlh ng
interactions; 25 xi) chir as, chromat ogr tec ue ereby the
racemate is volatili ztglﬂ‘"gﬁﬂf’%’é"r‘?ﬁﬁﬂ Bﬁﬂﬁgg'gla’l%‘g%%ﬁﬂ’é‘g‘é‘{“éﬂmg q‘vl rtue of their
differing interacti ongeinilly hgrigasle flufe Halatiiles fphase Witeiystaltiod UM
‘containing a fixed no(ﬁagr acem._c c | ral .adsorbent g ase; Xi | extraction

wi'th chiral solvents tepegrepriog fae deErdsnPtipRY- i ’fegﬁ’éatngo BE are
separiat ed by virtue Ofth@ﬁﬁéa@éd&ﬂiﬂt@.&dlﬁht&@:ﬁiek{tlon of one enantiomer into a
articular chiral en XIIJ t ort cross chiral nes - a
!toechni que V\herebyv’é‘? é%@h%?—éﬂlgg—i)té ‘Wer étl‘?tacwvfﬂerﬁn?w menbr ane
barrier. The barrier tdjmrﬁ;ﬂétéI)éso&ﬁibﬁbfair@@nfatwormf§ﬁxkthér@esﬁlh&bndﬁa one 12 10
August 2006 WO 03/0393 i us02/ 3@%4 co n the racenate, and a
F%F@Hﬁ‘%?l"

driving force such as R e‘ﬁ?"vﬁ PO auses

preferenti al transportenambm&switmcmnmr&a@nﬁaﬂeﬁgeﬂrmcm@&[naéﬂ on occurs as a
resulelﬁ of the non-ra el cconglhral nature of the nenbrane which allows only

one efantiomer of the ons;
- ix}  enantiospecific synthesis from non-racemic precursors - a synthetic

- technique whereby the desired enantiomer is obtained from non-chiral
starting materials and where the stercochemical 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 | vxi)  chiral gas chromatography - a technique whereby the racemate is
volatilized and enantiomers are separated by virtue of their differing
inferactions 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 viriue of preferential dissolution of one enantiomer
into a particular chiral solvent;

xm) iransport across chiral membranes - a technique whereby a racemate is placed in

contact with a thin membrane barrier. The barrier typically separates two miscible ﬂulds, one
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racemate to pass through. 5 M Active Conpounds It has bgﬁﬁgdlit%gij red that
the conmpounds of fornula | increase the |unen di aneter & € bl ood
vessels. HOO "CH ( AOH 10 Forrmula | wherein xis selected from1, 2, 3 or .
4. In ayghshhsshed enbodi ment, the conpound is: Conpﬁé'ﬂﬂsd%s 4] HO0"0 OH
13 10 August 2006 WO 03/039352 PCT/ US02/ 37274 1V. Pharnaceutli cal
Conpositions Waile it may be possible for the conpounds of the invention to
be admi nFeHaRiagths o, agda(ryme freesnch 45 concentpticaiop pratsiie difsreptidyi de t hem as a

phar mac e YivsésghefETRNR0PoR Rorods e MbmBra8l bRG:] ¥ParkitiRidedt RUITLEE of (RET €aSi Ng
anount. Accordi.ng.to a further aspect, the present 1nvention provides a

phar mac e GP1R&™e Ghisgreiirs of fheaesmbrane whigh allows palp orepnentionprof gvent i on or  a
phar macedctiat loypaddieaiphabl e salt or solvate thereof, together with one or
nore pharmaceutically acceptable carriers thereof and optionally one or
nore other therapeutic ingredients for any of the indications specified
herein. The carver(s) nust be acceptable in 10 the sense of being
conpat i bilg W Adtivé Tempddnd@s i ngredi ents of the fornul ati on and not

del eterious to the recipient thereof. The fornul ations inglude those
suitable for Igyaﬁtlg?enﬁlﬁf%’%ﬁgﬁﬁqtﬁ?ci%?% ?fgmgﬂbééﬁ%ﬁ@(f]ﬁsl?meqqﬁq‘%er mal ,

i nt r amus efdofoharyiblviod aasemous and intraarticular), rectal and topical
(including dermal, buccal, sublingual and intraocular) adm nistration
al t hough the nost suitable route 15 nmay depend upon for exanple the
condition and disorder of the recipient. The formul ati ons

s s
HO O)J\(CHZ),:)I\OH
10 '

Formula I
wherein x is selected from 1,2, 3 or 4.

In a preferred embodiment, the compound is:

Compomnd A

HO

aH
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may conveniently be presented in unit dosage form and nma ed by
any of the nethods well known in the art of pharnacy. XPgwgﬁﬁgggélnclude
the step of bringing into association a conpound of the invention or a
phar mageyoissadshy acceptable salt or solvate thereofpérag %gﬁ%‘lngredient)
with the carrier which constitutes one or nore accessory ingredients. In
general ,_the formul ations are prepared by uniformy and intimately bringing
into asé%@laFﬁHﬁ”*ﬂEwﬁé?WM@“PﬁBredlent with liquid carriers or finely
divided solid carriers or both and then, if necessary, shaping the product
into the desired formnul ation. Fornulations of the present invention

sui t abl e for wuilalt mglBé pissble &ritRRomBYMndbf e i &ftidh BCheABmBis&eddQE e UNi t s such
as capsul es, cachets or_tabl etg each containing a 25 predeterm ned anmount

0
of the de¥rheshdiveriemble oprovide bt Phrmgrun Wopodiongingd| uti on or a
sulspefnsnaﬂacﬁve hmmaameeﬂacrlaasﬁlghﬂom @ccﬂﬂﬂlg@ﬂilﬁﬂ!llbi aslpb(ﬂ,_l-thdibre@l:it as anTh _

ol |l -1 n-water. si on a.water-J.n-ol ul emul si on e active
i ngr edi AT W@T‘Jﬁ)a%@“ﬂ %ﬂt"%‘ﬁp‘ﬁgm’éc‘lﬂﬂ“ﬁ‘gg“@ﬁ@ %Lﬁﬁg? YRSt e, A tabl et
may be raﬂxﬁmtayeuﬁ@maﬁ@qﬁammbrmhﬁlmgmf aptth@rathloye sinidie one or nmore 30
accessor i ngr ??:Hents repa ed 1¥ COFYpI’ESSI ng in

pr e tabl ets na be

a suita i %éccfﬁ@%g%‘ 6?@) B‘?Pﬁ“if © §* PP1E QLR TGRARTEYY or m such as a
powder dngreficmbrany ofié in&ﬁﬁohsyspedilﬁc‘d&&ew m(arrbt(@dﬁfst belatdepiablaft , i nert
dilu | ubricatin active oqr er Si 14 10 August 2006

g?o ﬁ§§w8§8§P%$%ﬁvﬁﬁB¥@§ %F tﬁﬂém%ggﬂﬁggnﬁ Y nolding in a
SU|tabIehﬁ&ﬁhmm@mam&mkmuhﬁmﬁf t he powdered conmpound noistened with an
inert liquid diJuent. T | et s tiona ted or scored and
may be for nurlgettjg 2%“’%?@5%%” ﬁ@@‘b‘?ﬁﬁ&m&@ﬁi MW%B’é SPRSPBIOBS of the active
|ngredlamﬁwhh@rﬁmmmmﬁmﬁpmﬁukﬂﬁ$@mﬁmmﬁﬁmmayeﬂﬁ@ﬂﬂhqﬁﬁmmahﬂh@at|on i ncl ude
aqueous and.non-a ou eril ecti.on ons_ whi h may contain
LT o e Doee PR a5 Blraseite pEH G Pt T BHECIE oo ¢ he
f or md atmayrdepeadipmnifer exinipte mélam&hsmﬁd@:{soﬂmfthltr&iﬁbad The Cdripblefidns and aqueous

and non-a ueous erlle sions whi.ch may include s endi ng agents
and t hi ¢R¥& P‘H@m‘&‘ﬁ& f’gresentﬁ :& %"?’%HEIW)PB PRy SRy %)n uni t - dose or
mul ti - dGfthodOWNEIEmOeH i thé At o yeAﬁelﬁdﬂﬁ)ds DR tep oftbithgitigatts, and may be

stored in a freeze-dri () o h|||z con tion |r| onIy t he
20d &1 orbria SEhagng & o e pshacstspiimsb s sl
wat er - f alierdolf {“Bdivé BrediedtBthahedadtier which const:itutes ONE Or MOTE ACCESSOrY
20 ingredients. Ingeneral, the formulations are i)repared 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 snitable
‘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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prior to use. Extenporaneous injection solutions and susgﬁgfi O;@O y be
prepared from sterile powders, granules and tablets of gﬁf’levi ously
descri bed. Fornulations for rectal adm nistration may be presented as a
SUpposi {y&o¥esdh the 15 usual carriers such as COCO?{:?@%&;E%S”

pol yet hyl ene glycol. Formul ations for topical admnis 'on"'I'n the nout h,
for exanple buccally or sublingually, include |ozenges conprising the

active i npldeditiblats may be madabiomelding meissitableatackize 2 mixtrao theguadaaiaci a or
t r agacantempndlmpAthdd vifSm GRIMELS tfignt &ﬁeeﬁ&sﬁ%ﬁgﬁﬁgmemﬂh@ a basis such

as gelatin and_glycerin or sucrose and acacl a erred unit dosage

f or nul at isesed agd BlaYh%?@l‘éﬁ?ﬂ%amorP@"ah sletropeomirolied adenss of 4hs abigveei N bel ow
recited, ifphediit @&BROPriate fraction thereof, of the active ingredient. It
shoul d be under stood that in addition to the | ngredients particularly

menti oned abispBulations for prrpisraliaiministragion inglude squgmp aidan-pengousistilede ot her
agent's Caaand doRfiidhs WIRcH S cBhthin aﬁlﬁ&adaatsrbﬁﬂaé %a&é}mEthg af Bl lvpic?” Mul ation in

question, for exanple those suitable or al m ni stration nay

incl ude Fnderdie H’éj““é?é’@ﬁ fsgtoniqyith the hb@iﬂfdl@ igfendehescipieniorndiaausovsapd be
adm ni st eseshubsud kledle Qﬁsan\élohsr\irlﬁcﬁltzh@@nch{db Rlspadag Q%éﬁts Qhd FdRGHE g%éﬁ Qus) . The
a

preci se anount of conpound adm niStered to a lent w

responsi BiF forgulgons may b e unheese eunalﬁn-dqsemt»eﬂrers, Pheanpls eealeﬁpl oyed wil |
depend oBmpulsuhaRALs, Sd a3k Sb@d in arﬁekééctine@@o%ﬁl@a?ccﬁ@ﬁoéﬁaﬂuﬂ{g daf}e patient,

the precise (gl sorder 30 _being treated, Its severity. Al'so,” the route of
admi ni st AgefElrnalhesterils liqud erderfgr Wflﬁéﬂm@d‘f?{ﬁf‘tf?fdﬁe@% inmediately er i ty. The

conpoundsgridtiio dsB S EktaM SdkirieO ifRYio R nRHEIaR é%&&ﬁﬁaus%?hé Yrofibed\Hofh | Nj €CtioOn in a
| umen di arret er-increasi ng_anount. The dose ranqp humans 1s generally

from 0. 0B&FlRBowdeE aranuks ghdiablete pidhe liyd meyicusly desonipdT/ US02/ 37274 to 10 g/ day.

Tabl ets or otFaghulftRniTor &Emﬁﬁﬁ%&htﬂhhﬁ? vOpNhE@Sk o Hpdhikhy FifméNI 1S May
conveniently contain an appunt of conpound of the i nvention which is

ef f ed?i vHsuakcamigrsfuchps sopgab ‘EtPf%é?"l&e"hﬁ!ﬂnFE%PC&- of the same, for instance, units
cont ai ni ng- 5mﬁnmmoﬁﬁfarfagwalu&ﬂﬁisﬁaaonﬁﬁﬁem&aﬂ&@or%p%1%9&31139& 5 The conpounds

of the present i nvention can al so be adm nistered via a catheter or stent,
for exanfibansually, insludetozepgesicpmprging theraalive ingeadient inp fipvouegivesit eh as are conmonl y

. used as gycrose and acacia or tragacanth, and pastilles comprising the active ingredient in 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 aitendant physician. Hoﬁrever, the dose employed will
depend on a number of factors, including the age and sex of the paﬁent,' 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 amount. The dose range for humans is generally from 0.005 mg
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part of an angi opl asty procedure, intralumnal stents can,he us o]
mai ntain or control any bodily |um nal opening. The com})g%ﬁ’@"‘gf%%pﬁe

present invention could be used alone or as part of a conmposition allow ng
for a cRBls@lesad rel ease of the therapeutically actiig&ﬁ&) ﬁ%q}gound. The
conpounds coul d be coated on the stent or nade a par PRE St ent . They
may be |layered so as to provide limted release of the active conpound, or
used i n 8K gdsanhbletsqs gfer s ofresgntetionprotided inglisergteiupitaunag,  Pat ent

Appl i cat t@RerRgly calBRl 04680 our@ QP hE AR &R A whithMs MR cBive RRIchi cul arly
manmmal , and nore particul arly, humans, equine, canine, and 15 bovine can
be treat GRfageK asampuigple pibe wEpdpningaes. wiscpnidiniae hag &9 90 g, wielyni stering to
the subjgedd emBbberkive anount of one or nore of the above-identified
conpounds or a pharnmaceutically acceptable prodrug or salt thereof in a
phar nticeut i c P §omrRogadsohibe aregertipyepton oay alep te gdninistemayiaasphdefor at e route can
be used §iéht B dxahSib, B ubd P aR A INRindIRER! iA%hSugh biflts SX MR Ry us@f R | Y,

parenterally, intravenous]y, intradermally,” subcutaneously or topically. 20

The act i RAst Eanrsinplpsty gropssifeyigaiuminl sterts spthepsedde mpigiinoycoplelay abl e carri er

or di | uesddily idﬂziﬂl‘o?bﬂﬁ'gﬁi‘he%\dﬁlﬂduﬁ& Sthe prébetl ShvbMRh ol B BATAREbr & .

t herapeutically effective anount wi thout causing serious toxic effects in
the pat i Bftol ¢ eerapastion Aloingrenacariofiedyglesse of i thepeiticslitsfipound  for al | of
the apovemipbiid aNEEbnsRREk bl chafed o tleMent GRS { F A A, Pnely t 0 500 nu/ kg,
preferably 1 to 100 ng/ kg, per day. The effective dosage rangé of the

phar mac eBEY edfyepd 38254t prepdalimied silesan ef dhe actiye cpurarad.oursad @dubased on the
vei ght  OarnBEindRh & the £ORFRBEBE IV, Patehted Jpl&kiSHNos. S0l dMRogEE LAy at | ve exhibits
activity in itself, the effective dosage can be estimted as above using
t he wei g?ﬂm%”quﬁe derivative, or by other means known to those skilled in
the art. For Asisdi€PirGcufelfiingbl #ainRie pathelafe TRAMB Cqlise, 6ameenent ly

adm njstered in any uitahl e unit dosage form including but not [imted
to ofe cRAREeH bsdredied or any@pthpgondigonssiewribsddmrey by agministstng g thef  act i ve

‘i ngredi eqibje@h effddhive VIR ofeQf More AN ihe hitlve HRSFAE chtfipodriséPd NU is usually
conveni ent. The active ingredi ent should be adm nistered to achi eve peak

pl asma JURERRETHERHY Greepiale pradrigersalitiereqs inpehaamastutigally gecepsable ¢agrie1 00 mv|

pr ef er abdryil@dd UsnylapAiBpriabdVoutd bin e HRY tod@mBt: B abtive bRferifX fFRkAnpIdY t he
i ntravenous injectjon of a solution or 16 10 August 2006 WO 03/ 039352

PCTI US0 28 wpnaseofesslin it prspslp fintiafamallsh supentinsepsrdf ©Raliopt i onal Iy in sal i ne,
~--0r app aqueou ThéBAV4BPbund 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 doéage 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 confzeniently 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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adm nistered as a bolus of the active ingredient. The co nt rat of
active conpound in the drug conposition will depend on i@?‘&gﬂ‘%?gﬁg
distribution, inactivation and excretion rates of the drug as well as other
factor to those of skill inthe ark It is d that dosage
val uess‘\y\noiéf!&gfggg vary with the severity of the condi%‘?gﬁg)g}g%gg al I evi at ed.
It is to_be further understood that for any particular subject, specific
dosage rPgryaing ofthe agtive ngredient aptiensllyinespline dran gecys @ediBnop t he i ndi vi dual
need anddniifisie@iLhR Bithe dcuidiBBiieRf the person adm nistering or
supervising the admnistration of the conpositions, and that the

concent r at i orfbp gRRgEErationof pcive sompatngiinthe dpg serposiionvilidoPBAPY and are not

i nt endedads@plidnHiktribiltRn SERPALIEH anleRGStof Rt br hb@ughsadliBe oth&aMARSI tiOn. The
active ingredient may be adm ni stered at once, or may be divided into a

nunbe? ofuo¥Rde fhese of galbin thegrty & isf bp Apted tBatdepagn valpey Willalso vy it &ies of ti ne.

O al  conpesity baRsconlitibn 18 80 Slchhted. ¥ RG bidkEriRPuldBRLbA MitlfQRY pRticudd edi bl e
carrier. They rray@ﬂtge encl osed in gelatin capsules or conpressed into

] .apsul [
t abl et s. SURISFL PREiGIpstag Sesiesns ghould by adiusied oxgs dme peconligitnthe ndiyidugl,  the active
CONPOUNUneed BndiBe HrbfAicRSl G dlsAht Wf thép0h hithBidfeSngd SupdsRehg iien t he form of
tabl ets, troches or capsules. Pharmaceutically CO”E%“ bl e bi ndi ng agents,
and/ or aMiriRstFtionfithe qompesitions, apgdhat theicopparation uges sepforth Bgeigd%posi ti on. The

t abl e s, exeinplas, onFARS btk Bt inténdT-td BenitdMheda@r prhd6Be Gak: fméei N any of the
followng 1ngredients,, or_compounds of a simlar nature: a binder such as

i cr ocr yOmpesifione Thepqtiye peredient 38y e administeseral AR @ May ke HYidef M9 exci pi ent

such as gindeEdT sMhlldr asstS Be adilbiSrbd it AN RAL ikGvaBA e, SUCh as al gi nic aci d,
Prinmogel, or comstarch; a lubricant such as nmagnesjum stearate or

( : gnes
Sterotes: a Gteerappsttiggiamll gaerlly ngindem wertidiipeahoran gdiblg gamier L@t eni ng agent

- such as @uftncioRl iSREENDiEs oPdonfpresdel ANPEBINS ROMB bupskeldf &8l pepper ni nt,
met hﬁ salicyl ate, .or .orange flavoring. dosage wunit formis a
e

\hen t he
capst e, herapeutivadainistation, the activeernmon o bratosroraind v cpiRenbdesty pe, a

l'i qui d - Cigfitiel fBrin F2ablts Rocdkes o cdpadidsy PRArmacehttalBdinbatdie bitbaged/ni t forns can
contain various other  materials whi nodi fy the physical form of the

" : : C d
- dosage T adjyyantatarigls gan be gucludedias pat of i pompositions | ac, or other enteric

agents. The g iaWetsGRAEPQPITRS, AochRk AMdTRCIAM bintdhthd aRFaTaRi illvAnsal t or
derivatiyve thereof can be admnistered as_a conponent of an elixir,

".suspen.silaﬁ?dl% %0%@??“@%]&[%“@'&%?”?%5 Picgqsystatige wlelpsp may contain,
in agyli tgueitrdgoaliii@r SldtinV eRAFTRHY Hitd 85 st&&%r%ﬁs@&ﬁﬁnﬁmﬁgﬁﬁéﬂ%%cﬁgem and
certain preservatives, dyes and colorings and flavors. The active conpound

" or phar rig@kES 3ok Fymogek atnomsfaEchn paRisichas magnesiun glejtals r Hgates; 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 suchasa 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 desixed action, or with
17




al so be adm nistered with other active materials that dolggt igggbé t he
desired action, or with 17 10 August 2006 WD 03/039352 7274
materials that suppl enent the desired action, such as anti biotics,

anti f ungglogosegdti- inflammatories, or antiviral corrpgg,l)r{ﬂgmlswﬁ active
conmpounds can be adm nistered with |ipid |owering ag Su as probucol
and nicotinic acid; platelet aggregation inhibitors such as aspirin;

antlthroﬁﬁ@ﬂﬂ%mﬁﬁﬁwk§wgﬁ@ﬂk@§ﬁ@Qﬁﬁﬁﬁﬂﬁma@ﬁw&&wnﬂ@%&ﬁhemﬂblockers such as 5
var apam {nfiaglinktbhicZ6 MhtivaRcoRpbad, Pind Gotive bk galﬁgéanmes@;m&&a%enzyﬁe (ACE)

I nhibitors such as captopril and enaloprll, and 13- bl ockers such as
pr opanal Bpid lowgring aegntetuch apaobuen andticptinic 30 plaisishpastagetiondnhibitars sehhe

adm ni st @Ja@ﬂnﬂamﬁeﬁbmag&?s bH ) RS Mhaﬁ@fmadn&lsm ories such as
i buprof en, 1 ndonet hacin, _aspirin, fenoprofen, mefenamc acid, flufenanic

aci d,> stATEEditnzem, admifedipioe; angiotonsis 60Myerting HEYMEEAGEY inhihitem such

cof ti cosienp®s andddalSpr kil Bbfockes s%h!?ﬁ%ﬂ}%bxﬁﬂﬂ? td#5efloll £ 1BARIBNITRE Al |
i ntradermal, subcutaneous,_ or t opi cal %@g ication can include the

f ol | owi NEPTRRGHASS FEYHse be ainifigteted &1 caabigetion with aepsigroidabansintimmatories] ect i on,

sal i ne sgqlohibd itprotéd, iiﬁ@’m&hdcﬁu Pﬁh YSoBiobRReread kR, mdtieRILAS, Propyl ene
glycol or _ other synthetic _ solvents; antlbacterlaf agents such as benzyl

al cohol ®¥indast A copaeund eaalso by pdmipisierad with casiiropterigds-ascor bi ¢ aci d or sodi um

bi sulifite; chRehAsdsBPsuRBEAGE nSTH pRemdd, BididheNatbanhael etbamaget i ¢ acid;
buffers sugch as acetates, citrates or phosphates and adents for the

adj ust nedhPlication qaninciuds the frllawing cerarepents & Frde dilpentsrchds WeEHse. The par ent al

pr epar at infbtionCalinddBlufisis iRAeAs, |p91yétﬁ§ﬂ@1€|g Sals, glyédeﬁé %mp?leﬁé’éljl'cﬂgﬁ's or multiple
dose vials made of gl ass or . Suitable vehicles or carriers for

t opi cal gﬁ%ﬁ?@%@?%ﬁ“%?émﬁm%ﬁﬁma%ﬁﬁSWﬁ@?EﬁﬁﬂF@¢PBW§m33@H“§ﬁ§ben5|ons

oi nt rrentaamoﬁaag@rmoh a8 BoSrbiclabid 6f 46018, bisS Bl R ati {sich pastes, sl owrel ease
transderq%r patches, aerosols for asthma, and suppositories for appl i cation
af

to rbdt afthyispsdiamingtetiaasefic agid; Gpffess sph angectdss, CIWS@I(@?F%‘%@@@E@E emol | i ents

and st abfo} i B stclofehid#§ R6khtad sIRBPRR oS ad QRkARLe. T80 1t te9£}§uonEX anpl es of
t hi ckeni ng_ agents i nclude petrol atum beeswax, xan hanfgun1or

pol yet hyte8 Recnglogeddn ampoylen disaesplle sginses axmuliplefqse vials eedy ofiskast & such as
m neral @iske. | anolin and its derivatives, or squal ene. A number of

solutions and ointnments are comrercially available. Natural or artificial
flavorings opfvitaRlsaehitiesas caresrs foetonigel @pplicdion s aeven, apdoinglids detiops,

20 - 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 fo 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, biccompatible polymers can be used,
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topi cal preparations applied for |local effect to nucosal rfac§§ I nert
dyes or colors can be added, particularly in the case oft EH p?ons
designed for application to oral mucosal 30 surfaces. The active conpounds
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sal ine or hgfsphate e%{ﬁ%%‘??@?[g? efiﬁérﬁ%r?%ggrs%ﬁigcg%@%gf@]g%%%nd can al so
be ad#i nb‘ﬁgeéqdé dinefPBRIgh a transdermal patch. Methods for preparing
(Lransdermal Pk 648 odhuld iRl 1 dliRRR bl hd t’a&fl&%ﬁl&ﬂfcﬁ MERbgsexanpl e, see

Brown, L., and Langer, R, Transdenna ﬁéﬂm Annual Revi ew of
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against rapid elimnation fromthe bod sg as a contro ed rel ease

f or mul at $% -32%149%% ng i npl ants and ni croencapsul ated delivery systens.

Bi odggr adabl & anolePGHTIRIhOILE 2d8i0d et hyl ene vi nyl
acetate, pol ya?\nr?ygrl des, 1%) ?/dgﬁg %gﬁ?%dggggg&mgwgﬁgﬁ%ﬁgrthoesters and
pol y| acepplectils compayed Resinst Wﬁ elpmefwan &eth dhe body, 98h s retpnirledreleatei ons will be
appar ent gy t obt ai ned
pp tfbﬁﬁﬁcl&diﬂé gfgmg A Imemaie%wg& 1oFRPLs k@S Bk gapm- be

conmer ci a from Al rporation maceutl Li posonal

suspensi @P@"WI%W%%%P@WS%E‘EB f4 %lmlqnywaﬂ@eqﬁt«am!@aném%r s. These may be
pr epar edpol;%%%@ﬁcﬁyc gccﬁlﬁ)geﬁﬁ;oﬁ@ﬂl%e&é}%lﬂa pBﬁll(f)iEéﬁQ a&a, Sllﬁ&‘rjac.l»ﬁ %rgﬂz &I%H%F t, f or

exa , descri Pat ent exarrp | i posone
f or 255 at 5“%@%?108% f@ﬁm@&%@%%@@m&%@@mﬁm&m&e@ Bei pi d( s) (such as
st ear oyl ouwme&ﬁheﬁmgy ﬁ&dﬂ@&g C8#¥biafon a%&ﬁé&a%kmﬂ%ﬁ&ﬂahb dMFosoﬁlElc’l i ne,

arachadoyl phosphat | chol'ine, and cholesterol) in an norgani ¢ sol vent
that is $UFRSASONs gy alse %Eilaﬂllﬂé%}%lﬁ’ﬂﬂi@a%mﬁbmaﬁletshT'hﬁS@ maybegfrepareied | i pid on the

surface Qforkil@toGMoal Bk td¥ose skilled in the art, for example, as described in U.S.
' Patent No. 4,522,811. For example, liposome formulations may be prepared by dissolving

20  appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl phosphatidyl
choline, arachadoyl phosphatidy! 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 iniroduced into the container. The container is then swirled

25  byhand 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 componnds to achieve any desired therapeutic goal. For example, through dosage
adjustment and medical monitoring, the individual dosages of the therapeutic compounds
19
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i nvent i oreffatt lor b@nplmmmsbmwsudfrasﬁdaamb%gmﬁgﬁtmha%%&& ﬁ%vexﬂfoéﬁ%?yggr can be

onpl enent.at es of. acti ap. ounds o e present invention

;dmoni st €} fhe"fi]\{ Sltegé?iglgrfﬁw E\S OBHW&‘H‘FCTSQBHF e ihplegtamiotiasa digreatshialpgiralyi a a

di f f elentpathivay, dgipeatidelMhemadtdie@ynlts.t Eberﬁﬂ%@?ﬂe@U&}l@ﬁﬁ@gaﬂt% %E‘%ﬁﬁh exanpl e,
[ I l.e.aci d. t ort A BAT)., _inhibhitors frequently ]

: : Sglpr glt éﬁ?ﬁ%&fﬁ@@‘g %’éi’sk 01%1‘?*%1%&1&“&3%1?1‘5’6%1?{%3@@& i thepaiip nat i on of
an NMAT i mhinbindton ofnd IBATORNbIWAADE dofBoudt RF TY predRMSRtdn@h Witl, lwheihen
dosages are opti m r LDL yet. maintain or raise HDL

Conpounds *HE&FH OPE%‘%I}ch%ﬁ‘]Bt?‘iﬁ%gf Wﬁ%ﬂ#@%ﬁﬁ%ﬁ?ﬂ@ of the pr ﬁfsg_nt i nvept |r on
xampl o ar o CelRs R fy B R B e o Ui PaRGR| osed | ' pat ent
appl ildat ieowonpas 2 wRIETSOGthd 86D calgﬁpbuhﬁkt. ilf}_i;ir %ag‘é’gﬁ‘%ﬁ?é%ﬁeﬁ‘gﬁmg rther | BAT
IABB: Pl:;? F%trl]lg%g;re% v 'én?%&%%?@%g&nnv nteap? iogfon} Wﬁ&ﬁTWSIéWBMS "useful in
the pre@EMUSIHOLNTS] Buill fartieer RsTinhibiads useful DHRPrAEhS Foentionse WA 387 25.
~Additionglyk Blﬁ-)li;]icaﬁon Serial No. 68/816,065. 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 (1 988); 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. Currently 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 inarket.
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20 i nhi bitor conpounds useful in the present invention al\llig des§ §d in
U S Application Serial No. 08/816,065 andU. S. Patent

6, 420, 417, 6,387,924, and 6, 107,494. |In another aspect, the second

chol est@b%,ojgggyerl ng agent is a statin. The conbi nat i,@,pms(gﬂ{.,he HDLc
enhanci ng drug W|th a statin creates a synergistic or au ed | owering of
serum choI es ro ecause statins | ower chol esterol by a different

mechani s y|° 653059 ?Ef?tap?fﬁ"b?etqsﬁbmﬁm‘ﬂﬁmﬂ?od:wﬁmﬂfﬁmﬁl@ﬂ@Fg'*Pf coenzyme A
(11M5 Com)e;rr@dlueﬁvamn a key enzyne .in the chol esterol biosynthetic

pat hway. The tIns decr se |iver chol esterol biosynthesis, which

i ncr eases theﬁf:?r osgsiiese prefemedstading 4yd theis prefreved dasagerenggt-asna t ot al
and LDL chol esterol (Grundy, S. Maphew Engl . J. Med. 319, 24 (1988); Endo,

A. J. Lipid—Res—33, 1569 (1992)) . Depending on the agent and the dose
used, stlatins may decr &aS¥e Bias fDosegeseg | |, Nammaliiose d\Rafest Raferensay i ficr ease
HDLG Cyrrently the statins on thﬁ%ﬂ)ﬂl’ ket gyovastjatin (Merck),

Si mvast 4t 1 n [ V=Y r\;_lrz‘\ hl avast atl 1 .qnl(\/n d Q(Illli hh) and fl uvast ati n

( Sandoz) Fupgal denivafives; o4 | n, atorvyastatin (Par ke-Davi s/ Pfizer), is the nost

recent emldvasitih | NTO T NeNglRbl N T8OEET - 20 26QpAUTUST 2239 G3g WO 037089352
PCT/ US02/ 37274 Any of these or qther statijng can bhe [uSed’in conbination to

functi on&MEVAsER DT ove 13@"3613‘89 0f0-49Q he pr o0 i nver|t4¥h227he fol | pwi ng

l'i st di $eiRa8Ant NeS€ Pl EIRFT €0 $isalg s and Hgi T prefEnpgsh dosage 1 anges.
Table 1. Trade nane Dosage rangé¢ Normal ddse Pat ent I%éfg'erence noj d)

(ng/ d) Forribaticeemparad; Yes | ovas{atin Mevador 10- 80 J0-40 4, 231, 938

pr avast d&| FaEagvachol— 0y 40,20 4854, 3462 mrastigtd cor—5=4) 5-10
4,739, 073 Synfhetic chnpound F g(\)/ggstatl n Les‘?ol 20- 3"073%87350 4 739/073 5

The f8l | ovm ng i st describes the chemcal formula of sonme preferred
?tzgt '42)3 8abet ?Sﬁo'wg]g él[st%l%h@e(s "?%? cﬁgtrl_llgag ?drlxgle 9:‘.3 hoft? Slefrred statins:
lovastatin: [1S[1a(R),3 alpha 7 beta ,8 beta (28 4S),8a beta]]-1,2,3,7,8,8a-hexahydro-3,7~
dimethyl-8-[2-(tetrahydro-4-hydroxy-6-ox0-2H-pyran-2-yl)ethyl]-1-maphtbalenyl-2-
methylbutanoate
10  pravastatin sodinm: 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-oxo-2H-pyran-2-yl)ethy!]-1-napthalenyl ester [1S-[1 alpha ,3 alpha,
15  7beta,8 beta ,(25,48),-8a beta
sodium fluvastatin: [R,S-(E)]-( +/-)-7-[3(4-fluoropbenyl)-1-(1-methylethyl)-1H-indol-2-y1}-
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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di met hyl - 8-[ 2- (t et r ahydr o- 4- hydr oxy- 6- oxo- 2H pyran 2- yl)ﬁé% pht hal en
yl -2- net hyl but anoate 10 pravastatin sodium 1-Naphthal e itng@?c aci d,

1,2,6,7,8a-hexahydro- beta, delta, 6-

trlhydﬁﬁﬁﬁy@mﬂﬁthy| 8- (2-ethyl -1-oxybut oxy)-1-, nono t [1S-[1

al pha (beta s, delta S),2 alpha ,6 alpha ,8 beta ( 8€§§§%éﬁ£ si nvastatin:
but anoi ¢ acid, 2,2-dinethyl-,1, 2, 3 7, 8, 8a- hexahydro 3,7-dinethyl -8-[2
tFtLahydro-4-hydroxy-6-oxo-2k¥pyran 2- yI)ethyI]-I-napthaIenyI ester [1S-[1
al pha 15 7 beta,8-beta (25-4S) et a fovastqt i n

R s-(a)] (+/ ) - 7- £S89t 0r ophenyl ) | 1- ( 1- wﬁ%}’ﬁt&tﬁ{?ﬁs@@?ndm 21yl ]-

3, 5- di hyaroxy- 6- NepfdRitik acl d, nonosodi um $ed. PakkthRl 4,5448F84 NS, ang
references fromwhich their dpcrri pt{on can be derived are |ist bel ow.

20 Tablle 2. STATI NOREPEHENCE At orvabtatin U-SPepEtendS®d705 273 dos

Ceri vasfrarim (BayCTzhvadhia- ratent No| b5, I77, USGEpVEesmia ' n U S, Patent No.
3,983,140 21 10 August 2006 W) 03/ 039352 P(“TI USQ2/ 37274 Cerivastlatin U. S.

Pat ent No 5, 502, dwndogetimst atin U. S| Patent NoEP3$394a\l784 Conpadtin U.S.

Pat ent |t #7804y mﬁgom RSt atT m EP| 7385 T0 AL patkit ol Figsoligf | 1 EP 363934 Al
Di hydorcormactl n Patent No. 4,450,171 (fher statins. include

rivastatin, SDZ-63,370 (Sandoz), C-981 (WL). HR- 780, L- 645, 164,

CL_274. 471, Bl i dhvasi M SDARIR ShGACIRION-L). 780, L

phenyl ) -65364 Chﬂa‘i,é’idyalgh%-lbmﬂe-t amd|gamep ttecotrignal] (3R.5§.65)-9,Bbigédlyaradi enoi ¢ aci d,
| I(_Sar 2[ nl@g )@agl St—dd?ﬁﬂ xy-S -(h-me y§ -1H-te 1-5-y1) 6, (8 fonadleﬁmc acid, L—a{gmme Shag’nyl 3-pyridin
yl] et he(ﬂy-il I[Z*[%M@WMBﬁHMW—]Z{B-mht}akiﬁfbbth@mbilnyrH’QYﬂ eth@mfﬁodl um salt,
BB- 476, I&E{okﬁhgéahmyl]%-hydroxybutanmc acid, disodium salt, BB-476, (British
Biotechnology), dihydrocompactin, [4R-[4 alpha ,6 beta (E)]]-6-[2-[5-(4-fluorophenyl)-3-(1-
methylethyl)-1-(2-pyridinyl)-1H-pyrazol-4- yljetheny!]tetrahydro-4-hydroxy-2H-pyran-2-
one, and 1H-pyrrole-1-heptanoic acid, 2-(4-fluorophenyl)-beta,delta-dihydroxy-5-(1-
10  methylethyl)-3-phenyl-4-[(phenylamino)carbonyl]calcium salt[R-(R*,R*)].

However, the invention should not be considered to be limited to the foregoing

|-

statins. Naturally occur.ring statins are derivatives of fungi metabolites (ML-236B/
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, colmﬁn 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

tnhibitor compounds of particular interest for use in the present invention are disclosed in
| 2 | |
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 Comprt sttt alepitetby ERTRIORe: B DI RARAHRTT AP REE °Sohe of 't he MTP
: i nhi bi t oMerholisn, BuhsfitofindSidetiftets, ALifd Stiencst7 (3)0195:208 (1985)t Réthputesent | nventi on

. are discl.g in 2 0, August..2006 . 03/,039352. .PCT/ U802/ 37274 WO 00/ 3

8725 andiREonsiip At RsESEBirugRte i oo g SEROBAE of ¢ hese

t her apeuC€lofibrateHeoefittse, Cipnofiheatd, Benafibrate, (Boifibrozit, THRGyct@S oDieober 1998, pp.
751-1754. . Chol esteral absorpti.o I st conmpounds useful in the
conbﬁ at ?o e et So"a’ég%@?‘tdﬂ‘éa’ﬁ@@wi nventi on conprise a wde variety
- of struct ur ePhostkrdls are hisorefeed fo@sncrallp b Nef (Phiioldae argdBibahetnistrodf absor pti on
.ant agoni §Mi§%§8k’£961‘&fgerl%?t%gogb‘t'ygf axinntigel{\gfstl Bf;g e f %ﬁ%e@%l resent

I nventi ofrare descrroed rn” U'S. a]} eht 2 g a/b % “ter chol ester ol
- absor pt i prferrettmg the phytestanpoiones indthe abinations ef the présentéwentionareuse in t he
present éagJ\r/eEtetﬂh A g)r %%Q.Og&itfio%al stanols are also described by Nes (Id.) and are

20  useful in the combination of the present invention. In the combination of the present

10 August 2006

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
. 23 _




maki ng such chol esterol absorption antagoni st conpounds ilé%[ des |€ed in

U S. Patent No. 5,631,365. 10 A nunber of phytosterols 10 r the

conbi nati on therapies of the present invention are described by Li ng and
Jones iwo oBhREArY Phytosterols: A Review of Metabol béﬁhsﬁggﬁgﬂ ts and Side
Effects,” Life Sciences 57 (3), 195-206 (1995). Wthot tati on, sone
phytosterols of particular use in the conbination of the present |nventi on
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epi chol emmn&ﬂaMHmvaalﬁmpﬁ@mctmeemmwmemtar fitrie acngtlarvahves forf ucost anol .

I n amnot anot her
enbog?) neh% p@%ﬁﬂeh@%ﬁm %&g@?gﬁﬁlgﬁcﬁ%%&g’eﬂtg c&’%er apeu 03 c(‘f%ﬁ%l nation of
a conpouused hﬁhetph'ﬁserpmmn injarvadety oﬁfmmdclmdqdrforh{)tdﬁferhemmamg, agent. In
one aspe d gvating agent can be a CETP inhibitor.

I ndi vi du&%nheﬁ% Bﬁkf%dﬁ'%gor%gnpounds useful in the present invention are
separately descri bed in WO 00/38725. Qther individual CETP inhibitor
conmpounds useful in the present invention are separately described in W
99/ 14174, EP818448, WD 99/ 15504, WD 99/ 14215, WD 98/04528, WO 00/17166 and
U. S. 1Pat ent Nos. 6,462,091, 6,458,852, 6,458,850, 6,458,803, and 6, 458, 849.

QO her 23 10 August 2006 WD 03/ 03922 PCTI US02/ 37274 i ndi vi dual CETP
i nhi bi tor conpounds useful in the present invention are separately

descri bed i n|WOCOOmusHave VID OCASReg3ry and WO @8/PE8E21. [ her i ndi vi dual
CETP inhibito Number Reference for B
Compound Per Se

Clofibrate ' 637-07-0 3,262,850

Fenofibrate 49562-28-9 4,058,552

Ciprofibrate 52214-84-3 3,048,973

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 ofacompound 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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conmpounds useful in the present invention are separately gml %ﬁﬁ in WO
98/35937. Particular CETP inhibitors suitable for use iﬁ (4899 on wi t h
the invention are described in 5 The Discovery of New Chol esteryl Ester

Tr ansf egogsRdogsh,n | Nhi bitors (Sikorski et at., Curr. %ma {9 Disc.

Dev., 4(5):602- 613 (2001)). In another aspect, the sECORT e el evat i ng
agent can be a fibric acid derivative. Fibric acid derivatives useful in
the conbinations and nethods of the present invention conprise a wde

variety gfg Par fd br aci d
derivati gesﬁé %Eigg’t 11%&63,2@ ty pﬁ\?@kts?%ﬁ%b? %Prﬁéesg‘%lrilsl al(g‘&cnmﬁo{fﬁ“gfag 3. The
therapeu@utmltmﬂmpmhﬁldlsremtanﬁabﬁthew&mhnsysemaud;murcptckmtepbpﬂnnt invention in a

vari ety ncluding acid form salt form racemates, enantioners,
ZWi tterlfgir%osvt"g%é%at{ogutorrers 15 TabI e 3. Common Nane CAS Registry U. S
Patent Nunber Reference for @hip€ind Fer Se Cl ofibrate 637-07-0 3,262, 850

F f b t 2214-.84-3 948, 973
Bozafl b:‘glﬁﬁe‘%%l‘%gp‘%”@’ Oﬁi‘%ﬁ%m&tﬁ#ﬁ roz?ﬁ p%ﬂéT °§‘%‘?‘T°'3@%’7p4 836 In
anot her &40 dldetoms affectihgpepiplesad mlmwudenbmeMna&cMcmeut iC
nbi f t
.conbl natF Hdrs a?fgctﬂgczﬁ"m J% &éveﬁéﬁ?c&éﬁéﬁgf Fth)g\éo%g coBgrP zi]og?ﬁﬁ? l'y high bl ood

antlhyperten5|v PENST ORI
- pressur ebIOC@e'nmlatdn)be canchdl ytasvaactg oftfacters includidg hickdndrigrog blobd/wsset waisi ve when

retal Rt BRARANER ok fe REHSHALERLH: R0KS bR NG Rl ARER O 2510l e

bl ood pressure 1s rmrT SKS &eul ar
nmor t & i tsystpliedieed pressure isrigidityrof tte aomd @L.ipoddh)i p wi t h persi stent bl ood

(E W.. 24 10 A t 2006 WO
037039352 pOHREBHM R ORuRh AR frodlibiabis; ooiof R S8h5 L [0
- 807- 823. peiid@it.dbis ppssibleshat ecriam hapdriipideniiosvndifions auch asatherasulesis caarhdveper | pher al
- resistangg Qi hfifec, ﬁﬁgt%h%%c%sso%%&%%pqa athérosofefbss %’%&]Jeg y re Qﬁltt he

diminishment of the inside diameter of blood vessels. Furthermore, atherosclerosis

15 frequently results in increased rigidity of blood vessels, including the aorta. Both diminished
inside diameter of blood vessels and rigidity of blood vessels are factors which contribute to
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 canse
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
hyperlipidemic conditions and hypertension are 1mp0rtant 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

peétoris can be the resuli of, for example, stenosis of the aorta, pulmonary stenosis and

25




followi ng equation: BPis CO X PR 5 wherein BP is blood nggsu Uﬁgo
cardi ac output, and PR is peripheral resistance. ? tors

af fecting peripheral resistance include obesity and/or functlonal

const righi Factors affecting cardi ac output incl
constrlfﬂgﬁﬁ%&ﬁﬁunctional constriction of the blood yg@?éﬁg%%én be caused y
a variety of factors including thickening of blood vessel walls resulting
in di mnishmrent of the inside di aneter of the vessels. Another factor which

Py per t orEP B PP LY o Sare P BRSO 1| on of t en

coexi st angmapecm‘tsbﬁmﬂucniglpenphembﬁﬁsthice that certain hyperlipidemc
condi ti ons sgch ﬂfﬂrosc . di reﬁt or rect affect on

dj
hyper i ensi on SR Saefts ST i B e e Bich e ThE L
di m ni shwiiout Imiztatldne A wile atarieth c&‘mﬂwal sifucthieoard usefi asadnﬂhypﬁtunm*mer rmr e,

at her pscl eros 15. frequ sults in . jncr ased r| Ity of bl ood
Vessel o T ARoPAETAS oo Fitorn R e roraRely S1AEEf of bl ood
vessel s meuﬂaxﬁsngl Hottexample, wbaful dntilgpesiensive ageatsicacincinde, whhanhlimiekion, ebut e t o
hyperten5|o ardi.al rct on. L e necrosis of .heart nuscle cells
resul tin %&@W“@e@?’f’@%@? }lcher,ﬁa& RSTRC! g “th obstruction
.of the shemﬂd;enagxc blociee] ahadmﬂefgxcsd*]mmahtfnt mﬁ&eﬁm&ﬂn@anzyewm)e,

_hyperllpl T a or m a, can,cau he tion of

o o os Py e Sl RRIT ReRE S A Qe A SR odegne BRBE Bt Tow and
t her by vasadiistor. mgddmanaﬂhﬁiertmsi‘waageﬁts ﬁnefulinth:hpresﬂﬁmvﬁﬂt&ﬁa&]i&%nbedhmot her maj or
risk fa ocardl S . erte d., p. 815.) In
ot her  navaget R RERUraReen R, S 6178 rrb BSRER ARt O
at her os cAmlicsivs Norwoweaizdopl est erol ema work in concert to cause 25
myocardi al infarction. Coronary heart disease is another disease, which is

caused or aggravated by multiple factors including hyperlipidenic
condi tions and hypertension. ContTable«f both hyperlipidenc conditions and

hypert ensi pa—ar ort-ant—to—epntrol—SyApt cr.“* cr gi-sease—pt ogr essi on of
coronary hgart & Eg- KIS Angi 1aC9|ﬁﬁ]u%ﬁ\ﬁ &'@“’Qﬁﬁé& epal n, which is
caused by jsclrlsisf?skiifbﬁmiiugplﬂy to eart_ LE?\»SEV. EI (3od Eupflhg to
Fosul't ot , [FETORRTRE. ot anoo, LPEROY AR o] AOHAE y stefosi o and. 25
' 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

alphafbeta adrenergic blocker Labetalol 10-500 mg/day
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10 August 2006 WD 03/039352 PCT/ US02/ 37274 ventricul ar
ant i hypertensi ve agents,
by reduci ng peri pheral
the pregaRbodogpention are shown in Table 4,
structures are useful

variety of

chem cal

t he conbi nations of the present

resi st ance.

for exanpl e amnl odi pi ne,

W t hout
as anti hyper

cont r ol

w ert [ gagéct

Some anti hyperten5| ve agents usef ul

EpkdaAhen

ensive 5 agents in

Sormre
oris
in
A w de

i nvention and the agents can operate by a

~variety of mechanl sns. For exarrpl e, useful antihypertensive agents can
i ncl Ude, FHhRoeut -0 of—at adrener g; bl GCker, a-—xeds al pha/ bet a
adr ener gi c| bl ocl@éﬂnhy%‘#éﬁﬂfha adf epghphma MRl . BpicRcagadr pner gi c
bl ocker, ap adrer(ﬂngiihaiﬁm rrul anf, an angiotensfin convertl ng enzyme (ACE)
i nhi bi tor, -ap—aRa-etenstA—tH—receptor—antagenrts eal-ct+um¢hannel
bl ocker, 4l BHRAYPTE! \b!ﬂ”keé 10 va%?r?'gilogr. Addi tqlibbqugqm Uert efsi ve agents
useful in %maaﬁ@sxgﬁtbldcmtentl on| MeteprdRECr i bed [op-50Rmglgott iph U. S. Patent
Applicati op 60/ 057276 (priprity—doecunent—fFor—PCTPatent{ Application
No. WD 99/ %@*@@frenerglﬁpylgr Ant | BOX3EPensi ve donifotgi®name T pi cal Dosage
C assi fi caf aipha safh&Be bBtier DI oCKEPheMoRAMEYDENZAM Ne 1-250 ny/flay adrenergic
bl ocker Gu ( _. 5= . -ener-gi @Ww adrenergic
bl ocker Res¥Igistangn severHag gmane| pRwWeaPtilrer azosi n 120 M82%y/ day| adrenergic
bl ocker Pragpsitgt 0. 5- 75 ng/ day | adrenergi ¢ bl dcker Pol yt hi aztde 0.25-10
ng/ day adfenergic.stinulant Mefhy ) )- ener gi ¢
~stinul ant MIgiERSB senvertingyzms0 o| RepndpRUl et o lod 5848 mul ant | A oni di ne
0. 1- 2.5 nol gayitoradr energi ¢ sti nul ant Chl ort halji done 10-50 ny{ day
adr ener gi clbhl ocker GQuanfacine Q[ 25-5 ng/ rlav dr.ener gi c stimil ant Guanabenz
2- 40 my/ da Vangiotensin converting enzyme | Ramipril 0.25-20 mg/day
inhibitor
angiotensin converting enzyme | Captopril 6-50 mg bid or tid
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 |
| angiotensin converting enzyme | Benazepril 10-80 mg/day
inhibitor
angiotensin II receptor candesartan cilexetil | 2-32 mg/day
antagonist '
angiotensin Il receptor Inbesartan
antagonist ' |
angiotensin I receptor Losartan 10-100 mg/day

antagonist
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adrenergi c stimulant Trinmethaphan al pha/ beta adrenergic

6-25 ng bid al pha/beta adrenergic bl ocker

Labet al ol

cker vedi | ol
t&?@g 26 10

August 2006 WD 03/039352 PCT/ US02/ 37274 Anti hyperten5| ve Corrpound Nane

Typi calywBesaass

bl ocker

converting
“converting

ng/ day beta adrenergi c bl ocker Metoprolol 10-
Doxazosin 1-16 ng/day al pha adrenergic bl ocker
angi ot ensi n converting enzyrre Qui napril 1- 250 ng/ day i nhibitor
rrndan s e hitm - no 1 [rla\l Lnhi hi
\/IIL_yIIb \/I LIF LAZA"4 TOTITr 1T = - L\J LI T IIIII lJI I. UI
enzy P 0. 25/

Cl assification beta adrenergi C58goﬁgf§i¥§§£§fz§

Phent ol am ne

ol ol 10-1000
a adrenergic

angi ot ensi n

enzyme Capjopril @assificatignbi d or

enzynme Tra
Fosi nopri |
1-80 ng/da

'\r~|n| lala¥d I I

0 265 2L

2@0&96&@

| I DI tor
HAy, nhi hi t Ar

angi ot ensin

amen i b"lg'Pi;al%QA ter15| n converting

tensin convertlng

anal Nt Aanct

n Fa¥'

|uu;

WT‘I
T =S II T

nﬂﬂpd'?fﬁﬁoﬁ nhi bi t

ey enz,

wwerting enzyne
me' Lisinopri

mm@ﬂﬁmbltor angi ot enpi n converting enzyne Moexi prifl 1-100 ng/ day
I nhi bitor WWWM! a rllotl) 85 m&gy‘ pgi¢ay i nhibitor
calcium channel blocker Diltiazem 150-500 mg/day
calcium channel blocker Nifedipine 1-200 mg/day
calcium channel blocker Nimodipine 5-500 mg/day
calcinm channel blocker Delodipine
calcium channel blocker Nicardipine 1-20 mg/hr iv,;
, 5-100 mg/day oral

calcium channel blocker Isradipine
calcium channel blocker Amlodipine 2-10 mg/day
diuretic Hydrochlorothiazide § 5-100 mg/day

{ diuretic Chlorothiazide 250-2000 mg bid or

tid

diuretic Furosemide 5-1000 mg/day
diuretic Bumetanide
diuretic ethacrynic acid 20-400 mg/day
divretic 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 jn the combinations of the

present invention include, without limitation, those shown in Table 5.
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angi otensin converting enzyne Benazepril 10-80 ng/day 6“ bi tsg
angiotensin Il receptor candesartan cilexetil 2-32 ng/ dag &8% st
angiotensin Il receptor Inbesartan antagoni st angiotensin |l receptor
Losar twoh8ezb®3 ng/ day antagoni st 27 10 August 2006 C%OQ%IQ%%QBSZ

PCTI US02/ 37274 Anti hypertensive Conpound Nanme Typi car sage
Classification angiotensin Il receptor Val sartan 20-600 ng/day antagoni st
cal ci um channel bl ocker Verapam | 100-600 ng/day cal cium channel bl ocker

Diltiazem 150-500 ng/day cal ci um channel bl ocker N fedipine 1-200 ng/day

cal ci um channel bl ocker N nodi pi ne 5-500 ng/day cal ci um channel bl ocker
Del odi pi ne cal ci um chalnnel bl ockeTablli!&ardi pi ne 1- 29 ng/ hrl i.v.; 5-100
At ol pi ne. 2- L0 b ARANARE. T C 1L o oani o GRS, do 5100 ngl day i ur et c
Chl or ot hi azi debgphiii 2000 ng bi d or [tU.8 PagniNoe3,Pe2,BBoosen d¢ 5- 1000 ng/ day
diuretic Bunetanide diuretic et ha%_g_rﬂe%su%%io%@74oo ng/ day

clentiazem U.S. Patent No. 4,567,175

diltiazem U.S. Patent No. 3,562,257

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

gallopamil U.8. Patent No. 3,261,859

mibefiadil 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

clgodipine U.S. Patent No. 4,962,502

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

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

lacidipine 1.8, Patent No. 4,801,599

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

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

nicardipine U.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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diuretic Amloride 1-20 ng/day Diuretic Trianeterene D| retic 2006

Spi ronol actone 5-1000 ng/day Diuretic Eplerenone 10- 150 u&‘ﬂ;

Vasodi | at or Hydral azi ne 5-300 ng/day Vasodilator M noxidil 1-100 ng/day
Vasodi | aioqsneissazoxi de 1-3 ng/ kg Vasodilator Ni trop;géfmgﬁmﬂ:}gl tional

cal ci um channel bl ockers which are useful in the conbinations of the
present invention include, without limtation, those shown in Table 5. 28
10 August 2006 WD 03/039352 PCT/ USOZ/ 37274 Tabl e 5 Corrpound Nanme

Ref er ence bepT’r—dﬂ—W —37962,2 Refjssue No. 30, 577
clentiazem U. $._Paten v 67 175 dlltllgézfee'srﬁ"l‘j S Patert No. 3,562, 257
fendil i ne U. S|ciPaarizine No. 3, 262, 97[70.S patehipm 218B2,271S. Pat ent No. 3, 261, 859
m befradi|l U. ¥4 ent No—4, OUO’QWM?WeM No. 3,152,173
senotiadil U $. @ﬁ?ent No. 4,786, 635" terodi 1 e S. Patgnt No. 3,371,014

verapam | U. S ll&'lzﬂaane No. 3, 261, 859]8&&&!1!11@ BR6TA08. Patenty No. 4,572,909

bam di pi ne U. teft—No—4—2206+64 ben Eur-epeanPat ent

Appl i cati on Pu%ﬁ“}"%'f‘? on No. 106, 27 IS, i %‘fﬁ’uﬁﬁn _S. Patdnt No. 4,672,068
Bencyclane Hungarlan 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.

5 Table 6.

7 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
{41057

ceronapril U.S. Pateht 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 S 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.8. 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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efoni dipine U S. Patent No. 4,885,284 elgodipine US ?ég{lt lgtlgo él 962, 592
fegodi pine U.S. Patent No. 4,264,611 isradipine US. Pa Q 466, 972
lacidi pine U S. Patent No. 4,801,599 Ilercanidipine US. Patent No.

4, 705, AYé o3/08Bd2di pi ne U.S. Patent No. 4,892,875 ni C?éﬂb%ﬂ ?QJ S. Patent
No. 3,985,758 nifendipine U S. Patent No 3,485, 847 vadi pi ne U.S.
Patent No. 4,338,322 ninodipine U S Patent No. 3,799,934 nisoldipine
U.S. Patent No. 4,154,839 nitrendipine US. Patent No. 3,799,934 29 10
August 2006 AR {,\%@ rence

ci nnari zi ne é\é@n&%{é?e}gﬁ%eggﬁog%%ﬁgﬂ? Inar :Mzélrlglen rLJ%giétht%ent No.

3, 773, 93uresent inysptianAnghte,witboutigitatinn, these sovady Tabdef. | oneri zine U.S. Patent
No. 4,663,325 Bencyclane Hungari an Patent No. 151,865 Etafenone German
Patent No. 1,265,758 Perhexiline British Patent No. 1,025,578 Additional
ACE inhi bitors which are useful i%ahM% conbinations of the pr esent

ovent] on e e RS (O, CTOSERURTteble 6. © Tabl e
U.S. Patent acelutdlold, 520 capt opr|iU.S. Ba®nt Na3,859580s. 4, 046, 889 and
' 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 1.8, Patent No. 3,663,607 or
U.S. Patent No. 3,836,671
befunolol U.S. Patent No. 3,853,923
betaxolol .S, Patent No. 4,252,984
bevantolol U.5. Patent No. 3,857,981
bisoprolol U.S. Patent No. 4,171,370
bopindolot U.S. Patent No. 4,340,641
bucumolo} _U.S. Patent No. 3,663,570
| bufetolo} U.S. Patent No. 3,723,476
bufuralol U.S. Patent No. 3,929,836
bunitrolol U.S. Patent Nos. 3,940,489 and
{1.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
1 carteolol U.S. Patent No. 3,910,924
carvedilol {.8S. Patent No. 4,503,067
' celiprolol {J.S. Patent No. 4,0_34,009
cetamolol U.S. Patent No. 4,059,622
cloranclol German Patent No. 2,213,044
dilevalol Clifion ¢t al., Journal of Medicinal
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4,105,776 cer
4 385,051 ena
4,337,201 imm

onapri |

dapri |

U S. Patent No. 4,452,790 delapr| S. Patent No.
lapril U S. Patent No. 4,374,829 fosinopri ?xﬂf%st 2@@%
U.S. Patent No. 4,508,727 lisinopril U 'S. Patent No.

ent No.

4,555, 5@ o300yLl topri|l Bel gi an Patent No. 893, 553 p?@hﬂgﬁB?h U. S. Patent

No 4,508,729 quinapril U S Patent No. 4,344,949 rampri

S. Patent

No. 4,587,258 Spirapril U S. Patent No. 4,470,972 Tenocapril U. S Patent
No. 4, 699, 905 Trandol april U.S. Patent No. 4 933 361 30 10 August 2006
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useful in the

conbinations of _the | present

Mgt tomnat 'ucL .{éb' grc—btqckers which are
| nven Lon inclyde, wthout

limtation, those shown | n Table 7, ChEalEstm, 1982 I3p6@ound Nang Ref erence

(oY i 20 a| w |

acebutolol U $
Appl i cation No

U. S. Patent .

CETT

3,932,400 atenol

3857+9 Hol—Nettrert-ands Pat ent
692 anosul aiﬁﬂ“’@@a%gﬁ“g‘ﬁ%“h?\’b 4,217,305 arotinol ol
ol Argli@tioPHo.dng9No. 3, 663,607 or U.S.

Pat ent No. 3,
Patent No. 4,2

R

bef-urotot—US=Rated 853—9231 betaxolol U.S.
bevant ol ol U &> Péfe’é‘té‘?ﬂ 4“%5433 857 981

labetalol 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
- metoprolo} U.S. Patent No. 3,873,600
moprolo} 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 1.S. Patent No. 4,394,382
oxprenolol British Patent No. 1,077,603
perbuiolo] .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
pronethalo} 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.8. Patent Nos. 3,935,259 and
U.S. Patent Nos. 4,038,313
tertatolol U.S. Patent No. 3,960,391
[fisolol TUS. Patent No. 4,129,365




bi soprolol U S. Patent No. 4,171,370 bopindolol U S Pahﬁ 340, 641
bucumol ol U.S. Patent No. 3,663,570 bufetolol U S Pate ;&N@“Stszo 3, 476
bufuralol U S. Patent No. 3,929,836 bunitrolol U S. Patent Nos. 3,940,489
and U. SwoRighspéz No. 3,961, 071 buprandol ol U.S. Patept. )N?oz :}%7;,%09 406
butiridine hydrochloride French Patent No. 1, 390, 056 B ol ol
Pat ent No. 4,252,825 carazolol German Patent No. 2,240, 599 carteol oI uU. S
Pat ent No. 3,910,924 carvedilol U S. Patent No. 4, 503 067 celiprolol US.
Pat ent No. 4, 0%, 008 ' Fot—U—%—Patent 859622 cl or anol ol
Ger man Pat ent 'Z.é%%o%gwh Ilevalol di ft‘%“ﬁ”e&“" ,_Joufnal of Medicinal
31 10 August 20@@101V\D 03/ 039352 PC'U&Bﬁéﬁmmmound NaTe Ref erence
Chem stry, 198 epanot-ot—itron ept—Pabi-eatf on Application
No. 41, 491 ingeﬁﬂ?o U.S. Patent r\kt)T.'ngq{E §°Z§§25ﬁ%bet alol |[U. S. Patent No.
4,012, 444 | evioBibeolobl U. S. Pat ent | NB. Paent 83, 4018,824epi ndol pl Seerman et al .,
Hely. Chim Acta—19+t—54—241t rnett+pranelol—Czechoslovakian Pat ent
Application No. 128,471

Additional alpha adrenergic blockers which are useful in the combinations of the

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

5 Table 8.

| Compound Name Reference
amosulalo} 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 7 U.S. Patent No. 3,997,666
| micergoline U.S, Patent No. 3,228,943
prazosin 1J.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 usefiil in the combinations

of the present invention include, without limitation, those shown in Table 9.
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metoprolol U S. Patent No. 3,873,600 noprolol U S. Pat ep%No. tg gg)l, 769
nadol ol U S. Patent No. 3,935,267 nadoxolol U S. Patent!RGUE%tg9% 702
nebivalol U S. Patent No. 4,654,362 nipradilol U S Patent No. 4, 394, 382

oxpr enakols3eiski sh Patent No. 1,077,603 perbutol ol pedysebatgent No.
3,551,493 pindolol Sw ss Patent Nos. 469,002 and Sw ss Patent Nos.
British Patent No. 909, 357

472, 404

practolol U S. Patent No. 3,408,387 pronethal ol

propranolol U S. Patent Nos. 3,337,628 and U. S. Patent Nos. 3,520,919
sotalol Uoth et al., Journal of Medicinal Chem stry, 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, 56fpe32 10 August 2006 WD 03/039352

PCT/ US02/ 37274~Gema§&nd—Nan@ Reference. tinplol 1J.S Patent No. 3,655,663
toliprolol U S PatetPregdNamess 5i5 X penfefrenee S, Patenf No. 4, 018, 824
r ' he conbi nati ons

Addi tional al pheendebamer gi C bl ocker g ' 5,196;
of the present—invention.include [wthout limtation, those shown in Table
8 5 Table 8. Eprosartan 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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ound Nane Reference anpbsulalol U S. Patent No. 4, 21? 32‘ %b&él nol ol
Pat ent No. 3,932,400 dapiprazole U S. Patent No. 4, 9 gy

Pajyentodves: 3, 527, 761 | abet al

Conp
U.S.
U S. Patent No. 4,188,390 fenspirlde U S. Patent No. 3,399,192 indoramn
Uus
Uus
Uus

oxazosin

0 8 S g

Patent No. 3,997,666 nicergoline U S. Patent

. S. Patent No. 3,511,836 tansulosin U S. Patent No. 4,703,063 Tol azoline
U S. Patent No. 2, 161 938 Trinmazosin U S. Patent No. 3,669, 968 Yohi nbi ne

angi otensin H

of the present
e 9. 33 10 August

Ref er ence
ent No. 5,185, 351

No. 5,138, 069

ors which are

ovoptor ant ajoni sconppane L O e and
i nvention inc '.@??Wif‘f’.‘iln', LTAEat iBgitish PateasNo.THGIR .i n Tabl
O o0, 03/ O RARRET” OS0%" 372 RN CHpAET N
| rbesartan U ‘>mc1|@am:émt No. ,-SA?\ZO’.:E Iiénnandﬁatentt@ 1 wl(%ii} fat ent
}J/glefsﬁlr t,?ﬂ, Ehg glﬁgta;ﬁﬁ%t [ onsdeatUhg l %e]) anfﬁe N?gﬁoi%%wrlnlcﬂlde wi t hout
limtation, t mommarsine)vm in Table ] (!I S. Padahteiolmssz,zﬂ
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
diisbpropylamine 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 prepafed by nitration of
erythritol according to methods well-
known to those skilled in the art. See
| e.g., Merck Index.
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Conmpound Nane Reference alum num nicotinate U. S. Patent 1@?" th% 082
anotri phene U S. Patent No. 3,010,965 banethan Corrigan uggst ur nal of
t he American Chem cal Society, 1945, 67, 1894 bencycl ane Hungari an Pat ent

No. 151w opdsezfaendazol J. Chem Soc., 1968, 2426 bepfpf&djshshiem succinate

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

betahi stine Walter et al., Journal of the Anerican Chem cal Society, 1941,

63, 2771 bradykinin Hanburg et at., Arch. Biochem Biophys., 1958, 76,252

bt ) omedi | 0, £ pa oot et Y 095 o rete, 05 Pt DO 3,3’323,2538;0
cetiedil Freng Plifemﬂént No. 1,460, 5ﬂeﬂn@¥i’al@blﬁtmg{@§fp75:§096. O 03/ 039352
740, 932 ohr ofeai LS. patent No.| b JASIO MR Ot e |Gor man Patent M.
1,910, 481 ci néepdiinede Bel gi an Pat ¢ii.S.Metent2B03,368977ci nnari zi ne U. S. Pat ent
Soci ety 1095 BT S e OB Bt N SHI L Gl o1 o Chem €2
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.8.R, Patent No. 115,905
| hepronicate U.S. Patent No. 3,384,642
| hexestrol U.S. Patent No. 2,357,985
hexobendine - 1 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
mannitol hexanitrate May be prepared by the nitration of
mannitol according to methods well-
| known to those skilled in the art
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Kennedy, Journal of Biological Chem stry, 1956, 222,185 _¢l.obenf I
British Patent No. 1,160,925 clonitrate see Annal en, 18%@?‘“?%%,2%‘25
cloricronmen U S. Patent No. 4,452,811 cyclandelate U S. Patent No.

2, 707, 199 o3MHobopr opyl ami ne Neutralization of dichl oi,e%g%}rs?zt’,?gihdpat et No

di chl oroacetate with diisopropyl am ne diisopropylam ne _ _
862,248 dichloroacetate dilazep U S. Patent No. 3,532,685 dipyridanole
British Patent No. 807,826 droprenilam ne Gernman Patent No. 2,521,113

ebumanoni ne Hefmann Slind NawieUT nal] of  UIe QL@ Chremrtal Society, 1979,
1011540 of I oxite BormPo e s, 803, 3 AbkE o Pa7] el edoi s1

British Patent|welibaga 810 eryt hri S Paayt Noe3,pi95Bar ed by 1ijtratj[ﬁn oft
erythritol acc ; o methods welliqra o b ed i N e art.
See g, Morph THOG. 35 10 Augudt BBBR P A 038352 PCF/ USO2/ 37274
Conpound Name Reffierdnce et af enone | GeS- Ratent Pt B334,086. 1, 265|758 fasudi |

U S. Patent No.nic‘ L8783 fendrti IWM 977 fenoxedil

U S. Patent No| 3, , 021 or German

64, 1722 (1942)
nicergoline U.S. Patent No. 3,228,943
nicofiranose Swiss Patent No, 366,523
nimodipine U.S, Patent No. 3,799,934
nifroglycerin 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 El 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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Patent No. 1,964,712 floredil German Patent No. 2,020, 464 fl un% b%l ne
German Patent No. 1,929 330 or French Patent No. 2,014, A8AUgpiril? zi ne

U.S. Patent No. 3,773,939 ganglefene U S. S.R Patent No. 115,905

hepr oniwalsoidkss. Patent No. 3,384,642 hexestrol U Spcﬁﬁéo%rm 2, 357, 985
hexobendi ne U. S. Patent No. 3,267,103 ibudilast US tent 3,850, 941
I fenprodil U S. Patent No. 3,509,164 iloprost U S. Patent No. 4,692, 464
i nositol Badgett et al., Journal of the American Chem cal Society, 1947,
69, 2907 i soxsUpPTri g, hhoand N2laE Mt TWWSW ate Swedi sh
Pat ent No. 168}.308 ?<ddfl Pdl n Bi ochém Bi ophys. er!lle&CorrTrun 1961, 6, 210
kal | i krei n Ger|feimetdiont No. 1, 10‘2$§73ateﬂthfel3,26ﬁ,8%xter et| al ., Journal of
t he Chem cal S—36 T tent—No. 3, 267, 104
| onerizine U. S Igaten?hbﬁgﬁ% 663, 32 irfr(glr}jr%fm e exanl rate |May be prepared
by the nitratijon of nmannitol acco Gbmz}nil’@temﬂomiﬁﬁﬁfvel | - kihown to those
skilled in the Gt B0 10 August—26pfg pg%ng%g:;%g?ﬂ;eﬂ—esezl 37274 Conpound
Nane Reference
vinpocetine U.S. Patent No. 4,035,750
Viquidil U.S. Patent No. 2,500,444
Visnadine U.S. Paient 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

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 Tschb&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 (Atléntic City, September
1959). Abstract of Papers, pp 13-0
benzylhydro-chlorothiazide U.S. Patent No, 3,108,097
Bumetanide UL.S. Patent No. 3,634,583

38




medi bazine U S. Patent No. 3,119,826 noxisylyte German g@tent o6 905, 738
nafronyl U.S. Patent No. 3,334,096 nicanetate Blicke & JRARESt Am

Chem Soc., 64,1722 (1942) nicergoline U S. Patent No. 3,228, 943

ni cof ur i ss Patent No. 366,523 ninodipine U No. 3,799,934
nit rog|‘3§g$|ﬁhﬁ obrero, Ann., 64, 398 (1847) nylidrin &ﬁ@&g@h ent Nos.
2,661,372 and 2,661,373 papaverine. Goldberg, Chem Prod. Chem News,

1954, 17, 371 pent aeryt hri toI tet rani trate U S Pat ent No 2,370, 437

017 s o
AT o o 0 o o ot W SO
Patent No. 1, Eﬁﬁﬁfﬂn‘dﬂ ,r,TEfuyl,.L,l Ef LBlﬁlShE?fIE[jP 780,758, 350, 40g p|r (r)| g;ad: | U S.
ntrate Brenc IHRBHE No. 1. 103, 115005F BATROPR AGT /I Ny be pr opar 60 by
any of the mnet holds r e1: Ei‘elncegnian t rmeg‘Eg)cI:m LE??),:. Tvvel Lih Eglt Eain'?ni\lo
guggze204 E’?I i &%@mﬁ@ IdEE%E”ent Il’lig‘?’a?ng%%‘ %@?\19‘% *0l azbl ilne U S. Patent
No. 2,161,938 trapidil East Ger e, 98368 NindN®s5,68, 956 trijcronyl U. S
: Pat ent No. 2,7 R‘C%lo?ajz'ésml 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 [J.S. Patent No. 3,164,588

Hydroflumethiazide U.S, Patent No. 3,254,076

. | Indapamide U.S. Patent No. 3,565,911
Isosorbide U.8. 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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37 10 August 2006 WO 03/039352 PCT/ US02/ 37274 Conpound l;\@%; R«% (ﬁéﬁnce
trimetazidine U S. Patent No. 3,262,852 trolnitrate pho St

Pat ent No. 984,523 or Gernan Patent No. 830,955 vincam ne U.S. Patent No.

g, ggg Z‘ﬁé 03,;(}}9;§ggoc_et ine U S. Patent No. 4,035,750 Vi %ﬁ%ﬁ’g@&? Pat ent No.
, , i snadine U S. Patent Nos. 2, 816 118 and xant hi nol
ni aci nate German Patent No. 1,102,750 or Korbonits et al., Acta. Pharm
Hung., 1968, §8 98 Additional di ureti cs Whl ch are usef uI in the
Shown 1 Tabi d 11, GMPERFC B 0 Lot oo NarBCRPR: ence At azol ami de U-S.
Patent No. 2, qadef@siGe Al t hi azi de B UiSi BdtenPsid.SB56,582 902, 658 Amanoz! ne
Aust 1 an Pt g SES el g it S 220, o
303 Azoseni de Métifyclofhirzisiat No. 3, 6pClo&2al., Beunell effthaipérioirnzi de U. S. Pat ent
(A1 antic G iy,  Septonber  1059) . poEvaLtslst: Beulisn s 0" ' "
Meticrane 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.8. 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
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equipotent to probucol, but without the undesired QT prolongation side effect. A study was




benzyl hydr o-chl orot hi azide U. S. Patent No. 3,108,097 Bunggt.ani S.
Patent No. 3,634,583 38 10 August 2006 WD 03/039352 PCTFEW%?’?%

Conmpound Nanme Reference Butazolam de British Patent No. 769, 757

But hi az{yg8 hid sh Patent Nos. 861, 367 and 885, 078 'p,gphenam' d_e
U S. Pat en?ﬁj&iz. 2,809, 194, 2,965, 655 and 2, 965, 656%@%‘rﬁggam | Austrian

Patent No. 168,063 Chlorothiazide U S. Patent Nos. 2,809, 194 and o
2,937,169 Chlorthalidone U S. Patent No. 3,055,904 d ofenanmide divier,

Rec. Tr aVconﬂS{eg\to deie%tﬁe wﬁl\%l?el: gjﬂi%og%ﬂgéﬁ]&’g gisggéis agﬁgg&gg%g?\%sﬁ?a? , 756

Cl orexol one U. S. Patent ent hr azi gran Patent No.
587, 225 uijaspund (1VAIS) svbenpeministased ford wegks befayeianial weoks afegmmiteneGeni st ry, 1961,

26, 2814 oRinsihfiavd ool , .Epifhiazide U S Patent
No. 3, 009‘;,013'{?’J RS %EF? %@?35@%%2?‘%@%@ .%%‘f“é E@‘f‘%’?f‘?ﬁ%@ﬁf‘azi de British
Pat ent Ndlecgpiconailed mndemdgndaneil with Bhreatnertt gPupsent No. 795, 174 Etozolin U. S.

Pat ents No. 3,072,653 [epgipgone U. S. Patent No. 3,870,720 Furosenmi de U. S

Patent No. 3,058,882 Hydracarbazine British Patent No. 856, 409
2. 500 mg of probucol, twice daily;

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

10 Fifty variables were evaluated, including diabetes, hypertension, smoking, angina class, prior
M1, 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 Nitg 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 QT interval. Clearly, prolonged:
therapy with Cbmpound 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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Hydrochl orot hi azide U.S. Patent No. 3,164,588 Hydroflu iazi . S.
Patent No. 3,254,076 |ndapanmide U.S. Patent No. 3,565, g?im‘ﬂg&%%f)gi de U.S.

Pat ent No. 3,160,641 Mannitol U. S. Patent No. 2,642,462; or 2,749,371, or
2, 759, OR6 0388350 August 2006 WD 03/039352 PCT/ US02/ gg%ﬁgo ound Name

Ref erence Mefruside U. S. Patent No. 3,356,692 Methazolamde U.S. Patent
No. 2,783,241 Methyclothiazide Cose et at, Journal of the Anmerican

Chem cal Society, 1960, 82, 1132 Meticrane French Patent Nos. M2790 and
1, 365, 504 Met ochal cone Fr eudenberﬁxaﬁ%!e%; ., Ber., 1957, 90, 957 Metol azone
U S. Patent No. 3,360,518 Mizolimne U S. Patent No. 4,018, 890

Parafl utizi de B&#bE Anshpys &rpompgsisoms 26 peelinicabeffistsxif] theeorigronnd dhwilat ent  No.

1, 025,578 4z ani i sl A yihiazide U S. Patent
No. 3, 000, g1 PR MBeh e AG Rl Mol 62 el SR BRICR 1142 1 e

O ose et atveryRstiveriahibigr of KEAMTE prdcMAPGrgsnd exptesB Pt pf lowsiGromlar 1132

Ti cryraf en deheen e 6 rasem-.de.. ). Patent Ng. 4,018, 929
Trianterene U. s@?@?ﬁi g?l%ewﬁo?%,z%gf?%@homrﬁcﬁ%nol%% h?‘:%li %evg’gép;%%/ens et al.,
Experi ent i onopnfgstions. As an anti-inflammatory agent, compound A is consistently very

effective while the activity of probucol is highly variable.

10 Table A
Activities Compound A | Probucol

Antioxidant +H+ +H
VCAM-1 Expression Inhibitor +H+ -
Anti-Inflammatory -+ +/-
LDL-Lowering s +H+ +-
HDL-Lowering : = +- i+
Anti-atherosclerotic. Effects:

-Rabbits + +

-LDLr—KO mice +H +

-ApoE-KO mice ++ +
QTec prolongation - ++

': Inhibition of Xanthoma Progression et +
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16,113 Tri pam de Japanese Patent No. 73 05,585 Urea Can ge ﬁgrzﬁ&ged from
comerci al sources Xipamde U S. Patent No. 3,567,777 EQ npound
Ais-a lipophilic vascular protectant with strong anti oxi dant properties 5

equi potwploshzfar obucol , but wi thout the undesired QTPEE@% i on side
effect. A study was 40 10 August 2006 WD 03/039352 %8% 37274

conducted to determ ne whet her Conpound A reduces restenosis as assessed by
i ntravascul ar ultrasound (IVUS) when adm nistered for 2 weeks before and 4
weeks af Sofith&f of die findsCOr onary intervention (PCl) with or wthout stent
pl acenent. multr-center, double-blind placebo-controlled random zed

trail with 5 at nen roups,. 5 1. Placebo; 2. 500 ng of probucol, twce
d;?: y: \MS. 70 r%mpoéﬂéfﬁg’ﬂﬁﬁgd%‘ thg Reegentigyqnijon caﬁ!z’e ARGy 88%pound A, once
dail y; Skine?iaﬁ)thergnd Bﬁuﬁgwb mdleessetrfaﬂ:iﬂ@i.s.patenmofienuy,zsmaabl els werepr_or
| uat ed,,.i hel udi I gbet es ertension, snpking, angina class, i e
(I\a/lv? ngg’g'&’,&,%‘ M?’H@r’ ?f&‘?’rﬁ‘?é‘r“ﬂ&hﬁ%ﬁ‘@é%@éﬁa\f@élg&i'glﬁgﬁ‘bﬁ%ﬁ'ent to determne
basel ine dineitalethgly@rhydiokyphenylididpasmktyeylinid]e 6 BREEE bet vve\MeﬂnC}1 haa fS I \S/iemsf g(riy

roups, including,th di stribution of target vessels,
grmng al F“’ﬁﬂ’g@h@_gphﬁll/ilgfﬁt?few F’a‘if’d’ém%\%e%bmgpwﬁwz weeks prior to and 4
‘weeks after PiGlan apficdprisely s&&,wog?tﬁﬁ@%%%@%ﬁﬁs&hg%ﬁeggjm@,t to t1hnat i \r/e
t i t.h t han oy equa novo esi on_of greater an o
ARG A TE A TR RN A L
“post - PCl addadh 254 M9 nies1L2. PRéghivileReoipeeais tihxide (ROSRY Mo aRsthg €Nt ¢l i ni cal
wer e

B Pt bsiption A Adee g Slymina LY ik o s bt  SRGtBY aphy ( GCA)
nmeasur enparticns Ve erah @@ llowp Edléred Sofutibils stirddd for A5 MimlikisEA teRPpeamB@op and fi nal
foll ow ugm& g‘gc% 1?533 lto al E)u% lﬁ" (36 is ggtgé. q‘%)tliis 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. After cooling the seeded solution to 5° C over a period of about
18 hours, the cold sturry 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 mI 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
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| VUS exam nations were conducted at 30 Mhz using 3.5 Fre?SPPC%h?O@ﬁtheters.
Al TVUS exam nations were preceded by I1C Ntg 0.3ng. Resu g% ese
exam nations are found in Figures 1-6. Conmpound A and probucol were shown
to reduggoi@misgnosis after PCl. In contrast to 25 ppepH&ekm7onpound A
resulted in the surprising inprovenent of |unmen dinensions og t he
reference segnents, w thout causing prolongation of the QIc interval.
Clearly, prolonged therapy with Conmpound A would result in the prevention

of rest emihépm@ggndgm@' &%ﬁ%wsmmﬁ_p?@aue&, 34igt 3} SRR YReH A woul d

reverse or prevent di'sedases o e“cardi-ovascul ar = characteri zed by a

decr easedP} ther Hepor provideseh adilitingal $tltge IB6 e e 998 AP3dpuhucel) August 2006
WO 03/ 039352 al: 2 . j f
e

preclinical effects, d A Wt pr obucol L their

ant i oxi dgmbodifaantsyit wilkks agpaseng ¢ skillef jn thegrihat teegnysoonds scegfibletovery active
| nhi Dist Oﬁd(ﬁtionM%%&nQrﬂgaﬂquaB&rﬁFBﬁh@&fe@ﬁl@ﬁésh%d 8&¥iﬁlﬁla§58 vayg m cromolar 5
concentrations, ereas probucol was shown to be 1 nacttive even at very high
concent r ensigerably without depatting frern the hesin reingiplagefithe inveafgound A is consistently
very effective while the activity of probucol is highly variable. 10 Table
A Activities Conpound A Probucol Antioxidant +++ +++ VCAM | Expression

| nhibitor +++ - Anti-Inflammtory +++ +i- LDL-Lowering +++ +1- HDL-Lowering
+1- +++ Anti-atherosclerotic Effects: -Rabbits +++ + -LDLr-KO mice +++ +
- ApoE- KO m ce +++ +
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Qle prolongation - +++ |Inhibition of Xanthona Progre55|ﬂg +++ 2 10
August 2006 WD 03/ 039352 PCTI US02/ 37274 Synthesis of t A&&Hﬁ&@ﬂ s The
conmpounds enpl oyed in the present invention can be manufactured by those
skilled in the art by using the procedures set forth in U S. Patent Nos.

6, 147,250 and 6,323,359. In particular, Conpound A, Butanedioic acid, nono
[ 4- [[1 [[3,5-bis(1,1 5

di net hyl et hyl ) - 4- hydroxyphenyl]ﬁﬂ&ﬁ@@&.nethylethyl]th i0]2,6-bis(1,1-

di met hyl et hyl ) phenyl Jester, can be nmade using the follow ng procedure: To
an appropriately sized, nitrogen-purged, glass reaction vessel is charged
375 nL anhydrous (0. Olwbmater) tetrahydrofiuan (THP) at 20-25 C To the
stirred THE solution is added 23.44 g, 199 mmol, 2.14 equival ents of

pot assi um but oxi de (KO Bu). 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-yell ow colored solution is stirred for 45 mnutes. A tenperature
drop from about G® dfen effative RiefdiamiettOisasing Aot of & Qbrifoufhdvingarided 32. 9
g, 326 ngRhua:3- 5 equivalents of succinic anhydride (SSA) over a period of
about 90 seconds. The solution color first becones brown and then deep

bl ue. A tenpefayure of about 25 results. Analfsis 15 by HPLC of the
Teaction m e at this point shoms aratia 3:10: 7 di succinyl probucol
(DSP) : nobnosuctN g) (PRO. After washing tw ce
with 12-14% v YN is gpncentrateg, to about 25% of
its original vol C The refulting slurry is
diluted with 11Q nder reduﬂed pressure two
tinmes. The fowdl ; It is
diluted with 400 nL{heptanes, p 0-5 Cwith s |?ﬁng ang vacuum

. filtered. The residfie is washed with 250 nL heptanes and, to the wet cake
is added 65 ni =t { -BUt yl net hyl et he BTE) with stfing. The resulting
slurry is filtered, [the resi due washedf wth 23 nL 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 Cwith the addition of
about Z&M%aamﬁsd&mﬁﬁ&ﬁl{jh@maesultlng residue is diluted with 200 nL

hept anes rne ‘and seeded with 15 ng MSP. After cooling the
seeded %‘}‘\Z?%W "E’GB'@BIF sait g5 estep dhegriof tbtbemanufacture of a medicament for

increasing the lumen diameter of a blood vessel in 2 mammal in need thereof.

2; The use of claim 1, wherein the compound is

or a pharmaceutically acceptable salt or ester thereof:
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18 hours, the cold slurry is filtered, washed with 100 and
dried to yield off- white solid MSP, 23.2 g, 40.1 mol g?oggﬁﬁﬁgﬁﬁ6
filtrate, containing free probucol is treated by concentrating to about
350 nmL, washed with 40 nL 1 N HCO 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 tenperature overnight. Filtration, washing
the residue 43 10 August 2006 WD 03/039352 PCT/ 11S02/ 37274 with hept anes
and dryi ng produces white, crystalline probucol, 10.33 g, 21.3 nol % 99.91
AP. The nother |iquor provides an additional 6.1 g, 12.6 nol % 99.91 AP of
probucol. While in the foregoing specification this invention has been
descri bed reb:at edThemsewficiain Mool wikrtimsthe mkmikilid 2 gna@ppar ent to those skill ed
in the art that the invention is susceptible to 5 additional enbodi nments
and that certain of the details described herein may be varied

consi der abl y4wi t Ithetisectefjohairh 1 R@edeinOfE tddipoRMBHating tHe FsiiRlaes of the invention.
44 10 August 2Q06, CLAIMS: 1: Use of an effective |unen dianeter increasing
anount of a conmpgund haV|ng t he fornula Ko O OH O'K (CH2) x", KOH
wherein x i s S a”pharmaceutically acceptabl e
salt or ester the a nedi canent for increasing
the | unmen di anete in need ghereof. 2: The
use of claim1, i [ OHi 00 OH or]ja

H i Calhi 4 2
phar maceut i calgy @wi ngt 006

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

or a pharmaceutically acceptable salt or ester thereof, is in combination with one or more
therapeutic agents.

The use of claim 4, wherein the compound is

gty

or a pharmaceutically acceptable salt or ester thereof.

.6: The use of claim 4 or 5, wherein the mammal is 2 human.
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3: The use of claiml or 2, wherein the mammual is a hunagpfﬁ%ﬁégﬁgﬁfe of
claim1 wherein the conpound having the fornula: 0 OH

wherein x is selected from1, 2, 3 or 4; or a pharnaceutically acceptable
salt or ester thereof, is in conbination with one or nore therapeutic
agents. 5. The use of claim4, wherein the conpound is /X\ OO OHO0 CH

or a pharmaceutically acceptable salt or ester thereof. 6: The use of claim
4 or 5, wherein the mammal is a human. 46 10 August 2006 7: The use of
claim4 or 5, wherein the therapeutic agent is a statin. 8 The use of
claim7, wherein the manmal is a human. 9: The use of claim4 or 5, wherein
the therapeutic agent is an ileal bile acid transporter (1BAT) inhibitor.
10: The use &f cl Eheanseof e 6, wiveeimthertimdapéutic Sgehtigmstatin. 11: The use of
claims 1 or 4 wherein x is 1. 12: The use of clains 1 or 4 wherein x is 2.
13: The use of clainms 1 or 4 wherein x is 3. 14: The use of clains 1 or 4
wherein x is84. THheuseofclaim 7, wherein the mammal is a human.

9: The use of claim 4 or 5, wherein the therapeutic agent is an ileal bile acid
transporter (IBAT) inhibitor.
i {1 The use of claim 9, wherein the mammal is a human.

11 The use of claims 1 or 4 wherein x is 1.

12: The use of claims 1 or 4 wherein x is 2.

13: The use of claims 1 or 4 wherein x is 3.

14:  The use of claims 1 or 4 wherein x is 4.
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