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diseases whi ch coul d i ncl ude hypertension

e

ff NO bol depend t b
60/645 55 clad 1m0 Hng0eend aubS aPEERe apaiigtioh Ny bFT 4 ¥56, fled

[0001]

met abolites on endothelial NO rel ease has inplications
for its use in the trbapawd 2080.car di ovascul ar

di sorders. This invention describes hydroxyl at ed

nebi vol ol mnetabolites, conpositions conprising at

| east one hydroxyl nebivol ol netabolite and nethods of
usi ng such conpositions to treat and/or prevent

cardi ovascul ar di %@HEWN}?]’@\] BACKGROUND OF
THE | NVENTI ON [O(Szgi e nornmal production of

% 5 4 S ARG e

of va Sing en
rel eaggndRedlid Gedtthgd \faﬁéty(‘dﬂ dineases, swbas bardieyedcelat dispases,
contractility and decreased vascuﬁgFPreS| tanc uvéﬂgﬁi

condi Wbdscqvﬂd myb@s ﬁ@P@Teﬁﬁoﬁf?&hm bG8 FPES
howeve. gD QJ néﬁf&?‘cﬁ 1%'1{69&19@&%@1%5&1&10@61?@% on NO
decre %é Fn re ease resu t1ng 1) increased

vasoc gnéhtidlietn, aidepdtd et (ﬁs-[sa]smvezptega;c@gnsgq:nd@ﬁ fpéfypa@le effects

and LDL infiltratio
snmoot wféllélPllVélol Y{I)etailbﬂgﬁe% 8% 8@@&%@@ Pe%? eroltéas?s} c‘fﬁ)é; for its use
i ncregg el Dl.aheliok cA9WvasRldr Aborddrs. MHss hﬁeﬂtl(ﬁu%elsbeed

that substances tg restore endothelial functio
andNO hyﬁtcadyimedsmabﬁmﬂ@ rhesafuflitesi pORPRSIHANS SOTRHEING AL least one

\a/?tr Ie?;fy(gl?(g(ré( ggo acilafngtg‘p itg %ru? ﬁe@od%ﬁ*ﬁ%@%@h&ﬁﬁﬁb‘m to

| NVENT{ Nand/or prevent cardiovascular diseases or disorders.

BACKGROUND OF THE INVENTION

[0002] The normal production of endothelial nitric oxide is important for maintenance

of vascular function. Increasing endothelial NO release results in a reduction
in smooth muscle cell contractility and decreased vascular resistance. Under
conditions of hypertension and hyperlipidemia, however, endothelial
dysfunction produces a marked decrease in NO release, resulting in: 1)
increased vasoconstriction and vasospasm; 2) greater monocyte and LDL
infiltration; 3) proliferation of vascular smooth cells; 4) increased oxidative
stress; and 5) increased platelet aggregation. It has been suggested that

substances that restore endothelial function and NO metabolism have benefit
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[ 0003] Hydroxyl ated nebivol ol netabolites increase NO
rel ease from hunman endothelial cell preparations in a
w@oemweesi7rat i on dependent fashion fol |l ow ng acuP@r/Us2006/003252
adm nistration. In addition, several hydroxyl ated
nebi vol ol netabolites, |nclud|ng but not limted to
4- hydr oxthe Grestngint biucan@u$ cardieyacaley disopieesm ticluding coronary artery
6, 6' di fl uoro-,.an ﬁ dr oxy- 8- pheno- 6, 6' di fl uor o-,
have tﬂ@z§89P¢PV“€@ Hifer ease the capacity for NO
rel ease in human endothelial cells follow ng chronic
adm nistration. This invention provides hydroxyl ated
nebi vol ol metabolites and conpositions conpri sing
nebi vol ol and/ or__at Ieast 0 ﬁ H%R; ed netabolite
of nebivol ol andOIMARY QfsTHE @ﬁﬁﬁkﬁhd used to
treat cardiovascular di seases or a pharmaceutically
ccept f , b RoaN kbR
003 4 O R e N et o |
vascul amdoﬂﬂueimhséhprcpmam.tsen az:e@bentratmn dependsui geéhlon following

i nsufficien terin ast

hydr ox§f4e & %‘%Wés(%&l ntnea(@ftmﬁle B%’\%ﬁtl 8?' PRYE Pelﬁgl eglggg%rnetabohtes
of rel gasidige Buttldehiamedtd Fakinsxplhi@aiings- m;urbxps-phena-
nitric oxide to a targeted site affected

vascul &6’ diflgerpscand Atlysiroxnd-ehenpyefidifvorps héYer @é@@@ltﬁ{ ¥

the tr

it SRR I ARBaAty B KUt B Eh A0 EAUAENGDine

nebi VObMochdallrrﬁmlsmMﬁﬁi ITHis mmyntingeotidesisglloyhated nebivolol

s oSOk B4 Sompig R SERERFBE TN Blel FEOTT (e’

[ 0004] Ih§ %%teli m&%ﬁ)lﬁé Bﬁ@oﬁo@él angRk ‘dﬂ%&’slt 088 bmpound used to

nmet abol ftes” on peak NO rel ease from human endot%e i al

cel | s trehi cavdiogpsadert @sezansmmmmnw@umllcwa@mm@h yalt thereof. In
0005 2:.. The effects of oI ol

ot aboAifiEen TR mpoReerSds e A e DR prayentipe

cel I s falds2WMiNgaRE Hﬁﬁa&té@z’&i'@'iﬁtﬁ@@ld’é“{hsufﬁmency, by administering

treatnent).[0006] FIGURE 3: The effects of nebivol al
and rretaabaed;tmeby@@xpl@w«l mgtehaditeefrebivolehthatinerpable of releasing a

TS S L Yt BRI 0 B

f ol | owitivdse@ad dibsibe. WALSD, mesahyérml@ﬁlm digcctaie itvotredtmantdnd/or
nebi vol ol netabolites 1(;’5rr1\/l Tr eat ment), [00081 FI GURE

Shows Dheveatorceimigitine headachss adwinisteidng & least prdysgoxy ated
acute tre e ;
Pl e e RGO b kb GRS l%nb?Z”SF %F}P%ﬁ%né’ tion with

acut e tor @b sigle tvdatrhem @finetdbolic sym]bmmetlrsbrdersant i omers
and 4-hydroxy nebivol ol .

BRIEF DESCRIPTION OF THE FIGURES

[0004] FIGURE 1: The effects of nebivolol and metabolites on peak NO release from
human endothelial cells following acute treatment (50 uM treatment).

[0005] FIGURE 2: The effects of nebivolol and metabolites on peak NO release from
human endothelial cells following acute treatment (50 pM treatment).
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[0010] FIGURE 7: Shows the amount of NO rel eased as
nmeasured foll ow ng acute drug treatnment (1.0 mM of
woRdERs3775 0l at ed from Wiite (open bars) and Bl BCRUS2006/003252
Anerican (solid bars) donors using hydroxylated
nebi vol ol . Val ues are nean (n= [0011] FI GURE
[00063: Tar JACURA 3:lheresfeats off ndegolpbaltﬁemsty iesoyperk-NO release from

(R5S5S Ser ounds 0 9

§ynt hedrirenendgiftia selisigRSEaregeamin: (S prairmeits

of Epoxide 1. [0014] FIGURE 11: The synthesis of Am ne
[00078. pPar tFIGURG:SEhd N@ relddie fSWine fbsndt Wih aeetylcholme

part 2. {)0016 FI GQURE 13: The syhnthesis of Epoxid

[0017] nepigpiREandinebivmolayetebaddess(SeM Rreateerd) [ 0018]

FI GURE 15: The synt heS| s of Epoxide 3. [0019] FI GURE

6: Th

10008} /- hodTQURE ExRra e Duffybriph AR aer SRR Tolyink dfurs,
Ami ne- )KreambnEpzﬁthirﬂBrvhﬂoﬂmqmb@ﬁteee targeted hydr oxyI at ed
nebi vol ol et abol [ tes part 1.[0022] FIGURE 18b :

o0 e s B e b PSSR A vt
DESCR F’Hu%lo%eﬁid‘éldl DYERNDhIS Bl 4-Ridrbepsediffie3] For

conveni ence, before further description of the present
i nvention, certain terns enployed in the

[00103 peci f |Fd§U|R&17 Shewpihe smanat eipyfa reletsed pamegsugedefollowing acute
col | ect 1 S [
ahe - oF e AR PR ST ot WifeRBbtnthry) and
unders tBl@cﬂt Meﬂ&ana(sﬂﬁt bas) dvhosskisidg Hydrddytated diebitddble Salues are
defined otherwi se, all technical and scientific terns
used henasnt HBvEFHe same meaning as comonl y
understood by a person of ordinary skill in the art.
0024] [ K- r

oot o /07! FIOORE & Pt o) ol 1t AayHARHHET B84 Serics -
one) oflOtCBtﬂnrgmadmati cal object of the article. By way
of exanple, "an elenent” means one el ement or nore

han o 51 out the sane tinme" neans
[0012:|hat ﬁﬁﬁﬁ% tIae %H?t ¢ %8sl of adni ni stering

[0013] FIGURE 10: The synthesis of Epoxide 1.

[0014] FIGURE 11: The synthesis of Amine 2, part 1

[0015] FIGURE 12: The synthesis Amine 2, part 2.

[0016] FIGURE 13: The syhnthesis of Epoxide 2

[0017] FIGURE 14: The synthesis of Amine 3.

[0018] FIGURE 15: The synthesis of Epoxide 3.

[0019] FIGURE 16: The synthesis of Amine 4.

[0020] FIGURE 17: The synthesis of Epoxide 4.

[0021] FIGURE 18a: Coupling of Amine-X and Epoxide-Y to produce targeted

hydroxylated nebivolol metabolites, part 1.
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one conpound (nebivolol) to the patient, the other
active conpound(s) is/are admnistered to the patient.

w0 2ivons37vhe sane tinme" al so includes sinmultanePt®US2006/003252
adninistration of the conpounds. [0026] The phrase
"angi ot ensin converting enzynme_inhibitor"” or "

[0022] nhi bi FHFURES]8s é‘@unhmpﬁAmeeXsanti@pQX@g%tﬁmedWatﬁrgeted
i nhi bi a 8%] r angi otensin to any
ot her %§¢ﬁ?%ﬁﬁg%¥ %@En %ggégﬁ%ﬁggEnzyne ( ACE)

I nhibitors [0027] ACE inhibitors are effective
anti hypertensive agents that conpetitively inhibit
angi ot ensi n converting enzynes and prevent the

Non- 11 m 1 RETATLRRTRE Gk base\ QR RR B LRI

al acepril, benazepril, captopril, ceronapril,
Definflions ; anr i |, del april, enal april, enalaprilat,

fosinopril, inmda ril i nopri erindo r|I
[00234 i napFPr coqvgwp%qq? before ﬁugif pq:np %quétﬁﬁ' rpspent 1vention, certain

t e”pcaﬁétrh'ﬁg Ieg%ﬂgrea E@ﬂl@%k%ﬁ#e{gonqm 168G a ﬁé&ﬁb& Qfapnd A

be ide sing s assaylng techni ques known
t o one colflecterddienar Thes& définitions sheuldrite. rﬁrmﬁaj ghTbfthp heragieder of
"angi o recept or

tensin |1 oni st ARB" refers
toa CHbere R BRRGRgs §Y Aceipn R Sgiln Dt Uniless defined

angi ot gAgkpist lallRBhndAE Snd Qi erbifid 3§ RS ePhN EinHa08 teAame
changes unl ess another receptor ligand is present.

[ 0029] meagingtae neimonly Relespiodrbyampeasporifordipamskill inpimg art.
are effective antihypertensive agents that have a very

avor a e.effe J; profil e
10024L Y7 on 1€ st B o6 o P bl Ellge FE TR A oge than one
vasocoyisd. [to &t Rastdne) ¢ tHe gfaﬁﬁﬁzﬁﬁ:as&g e@tof (i aﬂﬁcﬂecBy vody of
angi ot ensi n. Non-limting exa es of ARBs i ncl
candes §KaTaPle, ‘@prelangnt’ alﬁeaﬂsrqyég’&meélﬁ or mgEtApypne %ﬁ‘&eﬂt
val sart an. Clher ARBs may be |dent|f|ed usi ng standard
ssayi R t
[OOZSThe S gbf:%quia%’;ﬁlzmg 2‘?’%%3 atgetltgg%llﬂ’g?cﬁft :ﬁﬁ;ﬁ? hYinS#s bf adnfinistering
art - r eongnompahndr(debiedlel) go the mticutnihe wtivkr attme d@nrmgnd(g) is/are

a receptor Sit Sy ause hy |ca

change® wprggtgregﬁ%ﬁﬁ@.agﬁrg e&o&t 5 Sﬁﬁlﬁg l“i“)es %IQ iles simultaneous
[ 0031] oFfaghibcehioh obitRavaigoahdse” is art-recogni zed and
refers to aformof t he subj ect invention that aIIovvs

for it, or portion of the amount administered be
[0026hbs or béﬂhem;zrasc rngiqiersit eaRveringsnzane Ehiliitos” or ACE inhiblior” as

physi ol ogi AL Y@xab LablBohs AaPtRibeS P enBild £th cbfkerting

whom |
anglotensm to any other form. Angiotensin Converting Enzyme (ACE)
Inhibitors
[0027] ACE inhibitors are effective antihypertensive agents that competitively inhibit

angiotensin converting enzymes and prevent the conversion of angiotensin I to
angiotensin II. Non-limiting examples of ACE inhibitors include alacepril,
benazepril, captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imidapril, lisinopril, perindopril, quinapril, ramiprilat, ramipril,
spirapril, temocapril, and trandolapril. Other ACE inhibitors may be identified
using standard assaying techniques known to one of ordinary skill in the art.



[0032] "Black"™ refers to a person of African descent
or an African-Anerican person but is not necessarily
wo 20o6083I74 0 t hose of African origin (e.g., CarPChEsame/003252
[0033] "Therapeutically effective anbunt” refers to
t he anmount of the conpound and/or conposition that is
[0028Ff f ect Thephmasatnigmasin 1§ réoapton aesdgqnistp os EARBY0BEYs tTlee

phrase "cardi.ovascul ar agent" or "cardi ovascul ar drug”

ot or scRBROEnEH BT A & e aton RERCEEHE G Abgegiot Sause any
treati peysilo s\ BRidel dnRss@iothed Yoo el BEardi i§ pAssent.
Non-limting exanples of suitable conpounds include

(1) thiazide diuretics (including._chlorothiazide
[00291 D| ur i Angiogansisy i Rerenierantagapist &6&#3& HRBs g8 qfsctive

ol yt h )
Ik
(1 ncl ueicofantinnref astiodds (e&terbbo)themn]edtwe bk&lnnge)f (tHneamsm)qnstﬂctor
torsem d Denmade 3 ns diuretic
(el B ETPBs PRt RS 0] RO S oGy Ging exéimples of
(Dyren 'élﬁﬁnﬁs)mclﬁéé cAHIBQFHE! DR FEE Sertah] BedBMSand valsartan.

(inclu g epl erenone (I'nspra)and splronolactone

( Al dacOdlme)YRBY fpy beidentifietusingstandaed ashyige tachnignesd known to

(Tenorm n%f Eet axgglgl tglKerI one), bisoprolol (Zebeta),

met opr 8PS CLBYHE @t opr ol ol ext ended rel ease

(Toprol XL), nadol ol (Cor gard), propranolol (Ilnderal),
[oosogr opr amak @émll QR goib gar-revdehiatd b reforsliotd eophdund that binds to

Bl ocadr en) 6) beta bl ockers wi.ith intrinsic

synpat BaeRCRIOL site, put dagsmpt ¢ause p physigogisalshapgegmless another

(Sectr Levatol) and pindolol); (7)

conbi ngéﬁgopﬁg%gbgée?g bl ockers (i ncluding carvedil ol

(Coreg) and | abetal ol (Nornodyne, Trandate)); (8) ACE
[0031] nhi bi The serfo rbuxbawdﬂa’tge’heaazremgrﬂzedland exfsis g @ farapofspe SlﬂbJeCt

| oF nopmepigPEh TS SRt tonSERF ARk ARG b be

per i ndgpddrbed(tis BRBIporattd RABF bthefWASS sidl()glczﬂl@fﬁv@ilaﬁle to a
(Al tace) and trandol aﬁrl | “(Mavik)); (9) angiotensin ||

ant agonubyee of palieé s @nl‘(lAtad@afnét)ﬁfe eprosartan
(Teveten), irbesartan (Avapro), losartan (Cozaar),

o0 o0 FADLERE o LS Bl 35l con

non- di ibuﬂfs@lpyﬁdedésgaﬁgz limﬂ@d tocthow ofiA fricazenginXé. gn Gedibean).
rel ease (Cardizem CD, Dilacor XR, Ti azac) diltiazem

ext ended rel ease rdi zem LA), vera il i ate
[0033ﬂ eI eas eT}(‘@éP%]ﬁwalié%ﬁquﬁ‘} amQ aﬁg\f’lﬁslt" Fl'lf’ mﬁgll (’%@P%ﬂd
Ver eI an gowf)éﬁ%osﬁ% th r1§9§&!tive t@@&ﬁe\fe%\&ﬁifeﬁdédspurpose

i

-

ci um channel bl ockers-
di hydr opyri di nes (including anl od| pi ne
[0034] . The phrase “cardiovascular agent” or “cardiovascular drug” refers to a

therapeutic compound that is useful for treating or preventing a cardiovascular
disease. Non-limiting examples of suitable compounds include (1) thiazide
diuretics (including chlorothiazide (Diuril), chlorthalidone,
hydrochlorothiazide, polythiazide (Renese), indapamide (Lozol) and
metolazone (Mykrox, Zaroxolyn)); (2) loop diuretics (including bumetanide
(Bumex) and furosemide (Lasix), torsemide (Demadex)); (3) potassium-
sparing diuretics (including amiloride (Midamor) and triamterene

(Dyrenium)); (4) aldosterone receptor blockers (including eplerenone (Inspra)
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(Norvasc), felodipine (Plendil), isradipine (DynaCirc

CR), nicardipine sustai ned rel ease (Cardene SR),
wodoegsgrne | ong-acting (Adalat CC, Procardi a NI/UsI0d6/003252

ni sol di pine (Sular)); (12) al phai-blockers (including

doxazosin (Cardura), prazosin (M nipress) and

t er az amidrspirbiydladtono (Aldaci%c)nea)e (DHrbwia bibql@a@(mc&ghng steaolahd
th Lrally act |
?Ca:e 21 2391[&8} %g‘?fﬁg 8?)‘35 08%)8 P%gwgﬁf gg o n Cﬂa (&8Bressor),

(Al dongt4, rcﬂ&%e%e&rd@dgsi(mmmgy ﬁ@aolol((@@ agtl)[ branolol
vasodllatg (i ncludi ng hydral azi ne E Apr es o i ne

m noxi @nder@lmmnopremlol lpngyctmgghgiegﬂ,@ d timokel| (B qq@ren)), (6)
m odi d
i o BB B B o

ACEl s ?#ﬂ'eﬁﬁﬁt@ﬁﬂ (]Ldiz@{oﬂl)ddnﬁg)mdolol) (7) combined alpha and beta
benaze r|I/ ydrochl or ot hi azi de

capt opblotieansy 6?1@1@@\% carveditel (et eg)eﬁ’éil lgbstalpl (Normodyne, Trandate));

mal eat
i g
HC / hYéi{emI/i,Jﬁil QV@ioltHo?,thﬁﬁoI&rﬁ(ﬁMonopnl), hsmopnl (Prinivil, Zestril),

d hl t hi azi 17 ARB d di t
(i mo UERoRPEBAREHIED RAFE4CEN Ch<oP SBFBER) Grse Rl A

epr os aH‘ i o Q@g{appyg\gr i %og%ﬁlgl%hgﬁ 11 At RRBAES @Mdesartan

hydr oc ot assi unt
hydr ocmmandm. e@zosdﬂan (eveties)p itbesattah y@vmw, tosentan @ oza),

RS IS I e

bi sopr eéu/ﬁ'u éﬂzﬁﬁatb%ckeﬁédh&phih%@wh@@emncmmt@ pildzeh extended
tartrate/ hydrochl orothiazid

nadol otdlézee d@aﬂizmma,de@coam, {Tiaret)e iltigaempgxdgnded release

hydr ochl, or,0t hi 9
af ur o R AHE b G pee R el A TSR, 7 dpamil long
reser ph@eQ(UaRh®R) llﬁﬁitlﬂGSR% I’aﬂd Kfel&pdimilnéber (Covera HS, Verelan

hydr ochl orot hi azi de) djuretjc and, giuretjc, .
(ami | oPMIE (HO ¢a1q191ar6bémeé l@ekﬁfﬁzfi ia)@m@mqg §ng lodipine

hyd

e oo mval il @idn el A ERARID maCire CR), nicardipine

di sor demsmﬁéareseaw((am&ermasm; mﬂealsmuda hmgfalcswé%daéat CC, Procardia
di sor der knovvn ot. li.mted.

Lo uhhraiend prsel Baina 0 (A At Bt g At
fromt ggm%&s' ppr ﬁf Miilaf}fesS) afiQBASSdih VigytRaRE {13) abdttsl elphay-

hypert ensi on nary hypert ensi on, nyocardlal and
cer ebr aporist and: bﬁheneqntlaﬂh actingalregsdinicluding elepidinerEstagres),

t hr onbo heart. . di s

oo ind S5E RPN S o

st abl e guii¥atiad); @@ﬂ&e&%abcﬂﬂtato(r?ﬁhélﬁdﬁﬁ@ ht/draBtﬁgier(Apresohne) and

cardi ac ederm renal insuffici a/
minoxidil (Lomten), (15) ACEIs and CCBs (including amlodipine/benazepril
hydrochloride, enalapril maleate/felodipine and trandolapril/verapamil); (16)
ACEIs and diuretics (including benazepril/hydrochlorothiazide,
captopril/hydrochlorothiazide, enalapril maleate/hydrochlorothiazide,
lisinopril/hydrochlorothiazide, moexipril HCl/hydrochlorothiazide and
quinapril/hydrochlorothiazide; (17) ARBs and diuretics (including
candesartan cilexetil/hydrochlorothiazide, eprosartan mesylate/

hydrochlorothiazide, irbesartan/ hydrochlorothiazide, losartan potassium/

hydrochlorothiazide, telmisartan/ hydrochlorothiazide, valsartan/
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nephrotic edema, hepatic edema, stroke, transient
I schem c attacks, cerebrovascul ar acci dents,

w0 e®bes8039 s, controlling blood pressure in PCT/US2006/003252
hypertensi on, platel et adhesion, platelet aggregation,
snmoot h _nmuscle cell proliferation, pul nonary edema, and

vascul dydwoshioretbiaridend Shbas blogkerg ang dinretige (indadioe
medi alate%%f’o'l/%ﬁl%&tlh%l cg)%@] IEig(ﬁ)&lb?ﬁﬁﬁ&ﬁ@@d&ﬁ%ﬁ%}agz?c{e?ﬁ%toprolol

to two or nore reh I've agen

adm ni sarenedhydroctdomkiiyzidd) aadololeendrifitiiazide 4ridimolol maleate/
exanpl e, where the active agents are in a_single .

phar o Bidiochlerotiyagids GP) effraby agingdfireg apddipreticdineluding
exanpl . L . . '

bef or eq?%tgﬁg?lﬁgﬁ ‘fimf%837i Tﬁi’trg%ﬁ?rnsé@g?%g@ﬂ@é Eﬁrcserplne/

" phar miydwrchloadthipzide); (2@ dageti¢ arid dibietia amieridegd@l/, "

“"therapeuytic, agent.,.” and "actiy ent " he used

it or cSesR ke, ShapoRGoh EylE UG and Elpterene
chenm calydfenRedthizde, conpl ex, that has a measurable
beneficial physiol ogical effect on the body, such as a

therapeutic effect in treatnment of a disease or
[003i sor dé&rardigrrsaulgridiserse pediserderreias tor nyardievagerierdisease or

Furt hery, - -

part 1 ool Rpb g SRS ToRld Bithor BT dhorein e,

name orcaiidvagarar, diseasd is selacted Soooile ploap cengkting of congestive
recitation_i.s intended to include the active agen er

o, as NGB falus, RAPrHIADSIOR: RUPPYAH DYReRBIOB, Myosaial add cercbral
phar maGhRGLAR latherAeiekdsss, dBktoteldsieirdBE RO isch&hic heart disease,
compounds significantly related thereto, 1ncluding

Wi t houtpobt-anigtapldstynrestsaddiss copharyrateaudisesats, yenat fidprea bliable,

salts, N-oxi de r ugs tive nmetabolites . .
somer SR g et CPP BT gt PO Py ignal insufficiency
radi oi $1gh1IRBASs eddi4 hepMIAbmA eroRBtASSieneikERELiL ¥acks,
anount" refers to that anmpbunt of a substance that

pr oduc esrebmvasalasiageidents gestenspisssontreHing blegdapressyre i

{1 eat monperepRRR sl Bt Bl B PRE pLER o Budll sl

vary depsliteiation, {dohdis edéthy, 268 vaddlad coephicationdaisbéiated with
being treated, the weight and age of the subject, the
severi the e of redifakdeideescondi ti on, the nanner of

adm nistration and the |ike, which can readily be

eterm i . . b di i i . . .
(003612 Got naran g BiRtioRe (3T oRbyhotcifiBeneidive b Which
abi | i t yreoddninistengd gthrysgldy eloput tie samedmssEer cample dvhe the
by the endothelium in particular, productiqn of.. .
o e e e tnis gt i & Satla phisiifediticn PrRat S 2y & differsat times

by, SUGfbr@Rample! orf*ER! i€ administered to the subject before the other).

[0037] The terms “drug,” “pharmaceutically active agent,” “bioactive agent,”
“therapeutic agent,” and “active agent” may be used interchangeably and refer
to a substance, such as a chemical compound or complex, that has a
measurable beneficial physiological effect on the body, such as a therapeutic
effect in treatment of a disease or disorder, when administered in an effective
amount. Further, when these terms are used, or when a particular active agent
is specifically identified by name or category, it is understood that such

recitation is intended to include the active agent per se, as well as

7



i nvasi ve techni ques, such as, for exanple, coronary
artery reactivity to acetyl choline or nethacholine,
w@eaes3379 | ke, or by noni nvasi ve techni ques, SBCHUSEN6/003252
for exanple, blood flow neasurenents, brachial artery
flow dilation us cufg occl usi qn of t he arm above or

bel ow PREFTECHER2 1}5?%{3@]31;& %19?' Iysastiye Aegpyajives thereof, or
i magi n

| Tagl T Egl?lg&li}g&h giﬁﬁicaﬁggiéfm%et &h{%ﬁg g?%lll:)ﬁ&mltatlon salts,

( ADMVA) phamuicedtisally kesepiable sake N—amﬂar pmzmgs; sotBRtmdtitlites,

endot hel i al - endent fl ow tl on wll be
Cower | T PEREENS aalosS Kok B tcs, madioiseronss. e
dysfunction. [0040] The phrase "endot helial nitric

[0038pxi de Tephase”effctiveMaBint? fRIfeE $o that KRSUTRS a kikance that
pr oduce nitric oxjde. [0041] The term

" phar mREsesssameylesiseddoealor w%%nmﬁfeptﬁtarr@asp@ahbgmmﬁdnsk
and re of nor gani,c
or gani %ﬁ%c P gﬁg%ghett ok%geg?ﬁ? 0?8%%%%% , u|&n %@Staﬂce will

for exzapyldeperdimsepondhé aithed ammdlemeesndlmﬂbelﬂg trédied, the
i on. 0042 The term "pharnaceutically

present

accept 35t EEX é%i;r ‘?geé’if § §1béﬁcf thessexity 26 dhediseape penditiany ﬂﬁ manner
phar mageairiathioPaReR

vehi cl e, sulch as0 ali qﬁ;ﬁgé ?{Iﬁggﬁd{dd‘%%dlf %htlﬁégﬂ%}?&ne of
exci pi erdunarssiHUemthecm encapsul ati ng mat eri al ,invol ved
in carrying or transporting any subJ ect conpositi on or

E f
A R

carri eprooessts QeriaCag blyald endothelii®, EERSEcd4r, PRIGA& on of nitric
conpatible with the subject conposition and its

conpon®FHee regawtless of payjsenlf magx be GV‘!lH@e‘bbY»l seph as, Syrpxample,
exanpl I gg}/] ETY

phar maglglﬁ%}f'% | : y&"lz‘f’?c%cw Icfgr eXCl EI "Ent o] naqe%react(ﬂﬁy to
sugar sacef,}ddtohas ot meﬂxaslmlmgj amglahelike dr by @baiBeasiteXechniques,

starches h as st rch and potato starch; (3)
cel | ul 9 Sl QW Bsasugements dradhenl arery flow dilation

car boxydms Byt o&ilsid &Stﬁe arfe Qlyclve%? Ib%l‘é’vﬂﬁ@ el%%@ gfa'cin'ldi &e&y

acetate; (4) powdered tragacant
gel at i hﬂtratqonpgltaahy; 1m@gl)1gémhnmues; mastsrambntasf OtIIOU]!aang blomarkers,

oi | ot anebBRtE bR M AT ndielofs FBr Pgdaer

oi |, c@edsugdntendiié chAYIRER4]- débéndeﬁtl@aw%éﬁ%%@dlla?&éﬁhxflﬂ%e lower
propylene glycol; (11) polyols, such as glycerin,

sor bi ti#|patigafh ﬁxagmseémth@l epéoﬂmyh@@evs@nym (12)

esters, such as ethyl ol eate and ethyl Iaurate; (13)

[0040]292aT ; ’fﬂe‘lﬁhrg’s‘éf‘feﬁcmtﬂ&ia?gﬁﬁé Sxide@ E}%ﬁha%ﬁ” BPARESEM Wers to enzymes

that produce nitric oxide.

[0041] The term “pharmaceutically acceptable salts” is art-recognized and refers to
the relatively non-toxic, inorganic and organic acid addition salts of
compounds, including, for example, those contained in compositions of the

present invention.

[0042] The term “pharmaceutically acceptable carrier” is art-recognized and refers to
a pharmaceutically-acceptable material, composition or vehicle, such as a
liquid or solid filler, diluent, excipient, solvent or encapsulating material,
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hydr oxi de and al um num hydr oxi de; (15) al ginic acid;

(16) pyrogen-free water; (17) isotonic saline; (18) IV
w0 baoss377¢ ncl udi ng but not limted to Ringer' sPCT/US2006/003252

sol uti on 5% dextrose in water, and hal f nor nmal

sal i ne;, t hyl. al cohol 20 sphate buf f er
sol ut | 6191 E‘%T}‘g 8t %'?Spﬂ’bf%‘gt%y Eﬁmﬁﬁ’%ﬁ@n or component

subst ammeoﬂffmh@ﬁ@&mmd@ ft{@i(‘&‘lﬂﬁé&ﬁi f
[0043] "Patient” refers ?g ani mal s, prefera ?Bfg%ﬂ or portion of

manmal &he basly Roel pasriabnystrhermaesptablnih the sénsel eﬁbemg eanpauble

and fe f life" rs.to .one

nor e ofgm hetﬁeé ?1% ggé&mg%fﬁ&{ ér}/dt gs REmonentp f"?l‘gn%ttlﬁl VFQus @& e
er r and patiatdr $onad QMﬁﬂ)léshﬂ”nmm{t‘a@s whith el RAJeBis pRarmaceutically
recreational actjvities, and/or not requiring rest

dur i ng2¢Rtallaexcmgisinchude (Absieamesush as|lantqsenglucose and sucrose;
pr obl e@ SPfrcIRR 0GR §§E erstapéheﬁltd,fbote{rtg aé@hh @3 cgﬁuelose and its

"prophylactic”’ or era
ar t - r edevitives) sadnhsrseﬂmnscdrbomﬂret}ryl %llhﬂbsepethypcelllhﬁ)se and

host of f th bj ect t t
e P ARGTE BT () PO e FABKE GRS (Bh s (ibes 9
unwant egkigiemd] ucRBs Eof butt&' a%@@ RftorvABles; L@}(\@@st, §kh as

state of the host animal) then t etrrgttmnt
pr ophyPeaawt eil, dottenseed mLmaﬁioemr@ﬂt sesatheostl, @iyaiails torn oil and

acm i SOBP O BV BR SRR arb RV lene BRI abpetual,such o

condi t glgBerid, h@rbﬁtbl?ﬁia@iﬂ&l and pbh@ﬂ@%@tg!l}%o( '(12—) este'r§ shéh as ethyl
intended to dinmnis |iorate or

exi St | ﬂlﬁatﬁﬁﬂﬂﬁfhéblaé‘{’ﬂtﬁi |( l-’r)cﬁgalel(l‘ﬁlb@&e@ﬂg @gﬂn@ SUCh as magnesium
h f4 i
Fotari abrids 4o Bl hdBhigs: (8ERE: S8 (hlprascaree

t o t hewatry, (il ) 1\s9dstbmb salirteg (18) JVtiliedsyal clelin @But Hof B&itdd & Ringer’s
of a drqﬁl&b%‘p?g)t er conmpound alters its interaction

with a G dexbnss ingvater, andhall rasmal salings (18) ethsl ajeahol; (20)
and t r’fhds%)llfeﬁe b{lﬁ%giut bhs; Whi I(2 15 %tﬁé? %Sﬁ %(%@19 g(aﬁegﬁfb}]e substances

"substitution” stltue
i npl i c¢mplpmﬂ/mamatﬂmwmad:forﬁmlmmni.utl onis in
accordance with perm'tted val ence of the substituted

atom a [ .u that t esubstltu on

004317 s i tsqjj Fﬁﬁ]‘ Frgg E}gﬂspg{?ﬁgdblgnéanm i RASt ppeferaplythumans, and
spont ainelded Malef e fehaldsansf or mati on such as by
rearrangenent cycl i zati on, el imnation, or other

reaction. The term "substituted" is al so
[0044]¢ o ¢ enﬂu&il fil ©f Teéare thoong qr myese of 8 Heispr’s shibisy tot walkt Jimb

of or %ﬁ%r g& 9%%?\981’1{ A ghd¥h8 ﬁgus%,slg)arﬁmpate in recreational activities,

per m ssi
and/or not requiring rest during the day, and/or the absence of sleeping

problems or shortness of breath.

[0045] The term “prophylactic” or “therapeutic” treatment is art-recognized and
refers to administration to the host of one or more of the subject compositions.
If it is administered prior to clinical manifestation of the unwanted condition
(e.g., disease or other unwanted state of the host animal) then the treatment is
prophylactic, i.e., it protects the host against developing the unwanted
condition, whereas if administered after manifestation of the unwanted

condition, the treatment is therapeutic (i.e., it is intended to diminish,
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substituents include acyclic and cyclic, branched and

unbranched, carbocyclic and heterocyclic, aromatic and
w@ewansaTed i ¢ substituents of organi ¢ conpoundsPCT/US2006/003252

Illustrative substituents include, for exanple, those

descri bed herein above. The perm ssible substituents

may be aorediogte eromainiaine theleaistpgranwanted ednsiitean orfspde effects

approprd'le%ﬁ I%zgani c compounds. For purposes of this
i nvention, ?H& het er oat oms such as nitrogen nmay have

hydr ogen substituents and/or any perm ssible
[004@ ubst i tThertersn Gftruotugeratitvityaeipiomstp”de AR ds beredognized and

whi ch satisfy the val ences of the heteroatons. Thjs
hvent TS @ thonay i WA dlepahe mol: SHTHCTRIyPT AT ofher

by the 1. S . ' i
O e

r ef er s tangefomddbelikon by in vitro chenmical or enzymatic
synthesis. [0050] The phrase "therapeutic effect” is

rt-re tzed and refers t . 1 gcal. _or .systen.,c
0047 ¢ i T RALAF W o SubDnfipnn e ati SRl actudes the
parti cuyhplity pfovisdnBatGatsabsttition R RERERINRE Wel Jevmitted valence
active substance. The termthus nmeans any substance

i nt ended theoyubgfitated gtqm andjihg gaessituent, @pd éhat ghersulystitition results in a
treat e} j j .
e S eg B GHETL &l LR850l b, idero ranstomation
devel opueinis ynthaangearedt, tydiration eimigationpor aherlroavtion.

The phrase"therapeutically-effective amount” neans

hat amunt of ch a,substance at prodyces somne.
[0048)ai ot HQERT PY Ly e Ao BGIPIEE f TnEtids AL Brghsible

benef'Eﬁbﬁﬁﬂﬁﬁ@@f&?ﬁﬁ@b&ﬁ&ﬁhﬁ&tEn?ﬁ%a&ﬁﬁ%&ﬂﬁﬁ&mnﬁﬁﬁbb

therapeutically effective amount of such substance

Wil | vanstifeqémioichide agpstic andcowlio] krenched dnd ugkraseed, carbocyclic
condition.heing treate t he wei ght. and..age, of. the.

sub; ec R pRErold BT b Botolalie AMSHANEH 3 ot

manner campadidsnilBtdtative subdtithehtd gndlides for\eRimapleCdse described
readi | é@be determ ned by one of ordinary skill in the

art. [Gomiabaye. tldepermpissbleisplptityentsipey beernfimey agshghe same

refers . ' ' LN :

yrpt ory o1 Alille A3l Run A bk RS e BAC

" met abahvdntion,ahe hetetviatomlsauched witrogért iy hsvaiselto deasabstituents

i ncl udes _hydroxyl syhstitytion at one or nor f )
posi t i Gty l@ﬂgsqbsmsﬁé oR opgguicicoBmeuntteespriped hercin
3' -8 %ﬁ?ﬁﬁ‘sa‘ﬁ@tgﬁ e Vg@ﬁé:‘e@ bof ﬂl%lﬂei’e%ﬂ{al\drqg.om WRRABY i8R thtended
i ndependently Dbe hydroxyl groups, I'le positions 3-8

and 3' 48be henjted aic Any manner by the permissible substituents of organic

compounds.

[0049] The term “synthetic” is art-recognized and refers to production by in vitro

chemical or enzymatic synthesis.

[0050] The phrase “therapeutic effect” is art-recognized and refers to a local or
systemic effect in animals, particularly mammals, and more particularly
humans caused by a pharmacologically active substance. The term thus means
any substance intended for use in the diagnosis, cure, mitigation, treatment or
prevention of disease or in the enhancement of desirable physical or mental
development and/or conditions in an animal or human. The phrase

10



I ndependent|y be hal ogen atons, such as fluorine, or
each independently be hydrogen atons. For exanple, the

W@ o09p0s31d may be nono- hydroxyl ated at the 4, 4PCT/B$2086/003252
8, or 8 positions and di-fnorinated at the 6 and 6
positions. In another exanple, the conpound could al so
be di - Ftherapyticella e heetiveamapmt bmeang thatgmagniof sugh a gubsgance that
4" 8 i.f] ons i -f ' t s
posi 11 SRair e ARted Boll s KBl AREly B bty BRfh et

envi si et @plicabietoidsreatrhdtit N The thesapopitcatilyleffetitve amount of such
structural i1soners and stereoisoners and_n xt

) ] xtures_ . .
t her eofubsiange Pab yaryrfisperding vranithe sehuedt ang digeasesanditipppeing
“met abal i t.e" i {r&ﬁ] L & e VSl 4
i ncl udglls? btt\?\n&’tthlgﬁgll%h 2 ‘312%%%{3&45}11 szécaﬁ déét g‘rael‘f gﬁﬁrdafl%ﬁ?@g%gggondlmn’
and st ¢iccntseref sdmimdstmiiod andcthe likerveldth cancdadilyobedetatnined by
explicitly_descri be@., 0053] The phrase "therapeutic
ef f ect ong 8f gudfnary gk ﬁ‘i‘é’@@ﬂand refers to a local or
systemic effect in animals, particularly mammals, and

[005170F € Pahbk&H ‘Qféaﬁn%’_%%ﬂsre&%%g aRY ré¥eR Rt sOgIca |y
active substance. The termthus means_any substance
i nt endenheliorating et Jeast vhe sthpigmadfiany condition of disepae.i on,
treatment or prevention of disease or in the

[OOSZE”hanC%%%@%rmo‘t gl%lft@% a %8’1'0?f’illletag[)lii,lc'-?.a Bg ﬁied he]t]ein includes

evel opnen anaror condi trons TN an ani mal or hunan.

The phhgdexyl dubstneon tcaleloy neié efposittonaFetinid 3’ 83 awherein
that anount of such a substance that %‘rio uces sore

desi r edosieny 3-§and 5B rhawngr ibe pagnt Bebivoll fegmound may each
benef i t4 i S i18P¥sifibrR- 88 3°-§NBay cach
t her aptéﬁeilpglgepgylgg P 2@?%16@2\!1'@&%?1 0 Sslﬁ(g:r%?ﬁbst ance V\ﬁ’ Iealc
vary dépkpendegtiypehaliohen stuinsewrh anfluadiines aseach andtipendsntly be

bei ng treated, the weight .a age of .the subjec th

severi &Wg@g_e’? ploms; & Qﬁg’g@%ﬁgﬁ? ?‘g’ﬁ?owgl% : {)n%-%leI'OX}%ated at
adm ni gfd A4 09 52800 N §okitikAs anthiGhiosinntel @othel6Yand®’ positions. In
determined by ‘one of ordinary skill in the art. [0054

The paraethenexampls, the oo dowld dlspbs diradioxylatedagthe 4] 554,
met abold tes. be, synt hesi . . ski j oy
art foI5I’ 56\? hg ? ’hoé%ﬁgt%%sgkgong éggpgééﬁﬂﬁ?%r?agdoért%gex%%lp# Q‘,Eposmons
U. S. Pat all bothesédinbadced 6 ThisAnvéntiob 8fvisiond i Mékudes within its

6, 545,040 and in EP 0 145 067, EP 0,334 429, and in WO

95/ 223350nerdl Speh stgycterabizomers and sierroisogteryand mixturphthepgof, and

o O kb R AR R e (RS SR RBEHRT andndthvolol
Kendr i aketsttolitd”. envikionGimdanaltdegvathin As scop2@ll sBdistBistural isomers

(1996); the disclosure of each of which are . . .
i ncor pé‘F‘éF@Beob%?meé? Addnrirpsthereqt pd fpse pogplipigly described.

[0053] The phrase “therapeutic effect” is art-recognized and refers to a local or
systemic effect in animals, particularly mammals, and more particularly
humans caused by a pharmacologically active substance. The term thus means
any substance intended for use in the diagnosis, cure, mitigation, treatment or
prevention of disease or in the enhancement of desirable physical or mental
development and/or conditions in an animal or human. The phrase
“therapeutically-effective amount” means that amount of such a substance that
produces some desired local or systemic effect at a reasonable benefit/risk

ratio applicable to any treatment. The therapeutically effective amount of such
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[ 0055] The hydroxyl ated netabolites may al so be

prepared by the synthetic procedures found in Appendi X
WA 200R088079 ons are performed in solvents appr opPCHUS2006003252

the reagents, and materials used are suitable for the

transformati ons being effected. It is understood by

one skiubsencs wilt vy dependingomgarihesubyact mukdiseast aondithen being

functionalit resent, in e mpl ecul e _nust . e
consi sEaRp ReEREha dafot e P skl of Freissasgeondition,
Thi s Wild mar@ier OCaRsihRBatiAEARNES HiRE, SvHitHgmavidiybd dermined by
scientist as to the order of synthetic steps,

pr ot ec P of geisapsskilbinibeed, and deprotection

conditions. Substituents on the starting materials nay

e inc . : . iy
00s4P2 "7 TP Bl oWl BB k18 LARGLA ARALLALEER be
al t er ngiith@ized bpods skitldd guths tittfoldmviag tlonpethbéd desefibdd in, for
the reaction conditjon i 11 be_r || rent :
one sk P?_“P’Ié@e:i WSt B!%t_- IISIP%.S"LGVI%‘?’@’_ 6@55765’%&”6{%?@% 83?@@%91 and in EP
pY Of SCYl109 087 PG 382 4591008 id Wb 96/23835 bl WS 96/899470 ¥ an
thi ol and al cohol groups agai nst undesirabl e reactions

dur i ng Lansnentdh et. i o Pharot Seilg. e4540)d 368360 §1099);Flondisékhgr, S. et

groups ar.e kno Y o PR e P, .

Tuts - BPotaprgen RLInLsT- B T Syt RetircEen i

Wley &hathgfogh@WAYomK: §41999) ﬁ19%1j; ee disclosueosacabeehich are

herein in its entirety. [0056] The hydroxyl ated

met abolincoeeraied/ by paecacdrasgie int thel eatieety-consequent | vy,

they may be converted to their therapeutically active

on-t oxd j it sal joti

100500 oG aiety B e it e BB Pl o@ B BRI Vymiteid

i nor gapiaadirdsfouad thApperdydt . oRaddtionaaiegerfermyed in solvents

hydrochl ori ¢, hydrobromic and the |ike, an ulfuric
acid, ﬁpwrpplaataéqv @1,6 RSB BalgRlg usgiic ﬁ%&gﬁbﬁfl@? ths,
or gani ¢Ash&Sations'6E8nd Sffedtod. IEXANBES00@6§1hE skilled in the art of

propanoi ¢, hydroxyacetic, 2-hydroxyrropanoic,
2- oxopowgraivaiyothesis Hab 8wl fongionplitypaesedt iolthe motegulsdnust be

Z) - 2- but enedi oj,c F) -.2-hut epedi Qi ¢ . }
S hyar Cbetes et ERmcatRD R tarensssd; Thig will.on occasion,
hydr ox Yisbesditate ftieRSMey the 6@6MRRX N foGhe fRIchaNSAtHetioBieps,
et hanesul foni ¢, benzenesul f oni c,

4- et hprdseqiingrgsesmpsreqiited, addleprrisciine sonditiphs Substituents on the
hydr oxyhenzoi .4- ani RQ-.2- . ' L ke
e B Oh e AR PHABRINahE AR ot picons

t r eat negjuirell iscdhdef the nfetlods deschibed; boasleerhativemethods and
HYDROXYLATED NEBI VOLQL NETABOLI TES [ 0057] Hﬁqqoxw t ed

met abolSPestigueats qeamatibleayithhe seacken enditiqny Wi begeadlyggparent to

the capgciilifed in the art. The use of sulfur and oxygen protecting groups is known

in the art for protecting thiol and alcohol groups against undesirable reactions
during a synthetic procedure and many such protecting groups are known, e.g.,
T. H. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis,
John Wiley & Sons, New York (1999), which is incorporated herein in its

entirety.

[0056] The hydroxylated metabolites have basic properties and, consequently, they
may be converted to their therapeutically active non-toxic acid addition salt

forms by treatment with appropriate acids, such as, for example, inorganic
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for NO release in human endothelial cells follow ng
(chronic) adm nistration. While not being bound by

wa b@eig377¢ he hydr oxyl ated netabolites of nebi vECDUSBENE003252

t hought to function via activation of the

L-arginine/nitric oxide path They are

endot héfids Vgl pevEaialic 2615 p- lga%/mr‘}ché‘g&a hydrgpromic and the like,
addi ti

Bl ocki e SRR SURE U pidsolfyic 108 SR, ARG of Shaanic acas,

mai nt aisncleasq firleshinple, ziaenc,tpropanorc hydrooyeitd) chi;laled,xy@kopanmc
dysfungtion and .be effective nedj.cations for

t r eat meRTEORTORAA0IG; FRARELIRNG, propas %‘éstt%‘l?é’r?l%§Z) 2-butened101c
at her ogg}- be@fdnédloi%}’ ? I%Bk%xﬁﬁhed?&é %’ﬂlﬁ ?f@fa)gcﬁﬁ%c dﬁcﬁ?%
Vo

and congestive heart | ure. Hydroxyla
met abolhwﬂ@éiyd@w-@rqp@n@r@mﬂagyhc nmtbartelaldf(amg ettanésuifanic,

or pre ntJd oned sorder

conb neFRst R R AR E R Rt SRR bttt ey 2

agent s heidoRgentzicf PemERIT-hGOIRYeenz67c i HRAUEGL acRls. Conversely,
concomtantl adm ni stered as separate dosage

for s/ Bt pan £3n begoguerted By treasmentyidyeliksali it the free base form.
aforemsntl oned di sorders. Since these conpounds have

mmbmmtwﬁﬁwomthﬁwi%Eg' ial nitric oxide

[0057

[0058]

concentrations, they may have added benefits in
kpeci aHyﬁoqoylatad netebokites of asbnzkblalimviem atnlmyon ircrease the capacity

2 ;ﬂr)] 5 re (r) ﬁgﬁé ’gégéjse 11?:% I rﬁ%ﬂ%’}ﬂqﬂéeilﬁf eﬁi‘? %mg)oa{d%glrs ation.

et abolWiglesnoh BeiaFBoakttbPReslye R
[0058] The di relcgggndotsﬁgl i af ﬂlb%glélgfl ;y fcglrlﬁt&gﬂ)émgsséftp)ébIVOIOI

hydr ox?lleéh@tghh@t fapeian ds agffvatien o tiedl- almnedm@m oxdde pathway.

concen s 250 n nCl
abi 11 ey iR del P efaen ook BECHRE B agiional cario-
net abokdlé@ve By, baugesttin) gldéﬁﬁlgdﬂabzﬂﬁ@f Whi%hfhﬁﬁé ﬁle@eﬁénnal to
the ability to restore abnorpalities in endotheli al

f unct i BYHYB epdathelialfunetipy primmsnes endothelink dysfunctioneansd be
met abolrl 85 A% HOG BP Hl%ncféaﬁ{]enft Qf c%fh%@%éﬂfa? gls@cfiseg such as

in specia popu atrons prone to cardrovascu

di sezs athemsdbroais, }Bbm&}s]%m’l? cor0aNy, artafycﬂ:dl‘séhes end cor%resltlve hleart
met aboli.t e ee ect UVE HumanU ilica

Vei n EIF?&B{ e['ﬁm %P £ §?b1?’ﬂ°§‘6‘ﬁ@é iteH QU Be Hge das @ rapo-therapy
250 nMo t[rél@é%reﬁiﬁ VbR xfé& J‘%?)@J&\%Q bPln d&ﬂb‘?ﬁ’d ﬂohtvﬁ?h other

are represented t he fornu erein posit
3-8 an@prsoprgie Bhﬂnmﬁcﬁblncalhgemaﬁﬂhﬂr im g samiecollosagarfpmm/prbduct or

onst - SmeoRHERRE Rl e b oo R aRdSe o asguately

3'-8' fieat/pedeht the dRPENERIdDEY dRErdBAl GHRR RERBBmMpSHtd} BFe the
fluorine, or each independently be hydrogen at orrs For
exanpl @a,pag;lﬁéto increase endothelial nitric oxide concentrations, they may have

added benefits in special populations such as diabetics, chronic smokers,
Black-Americans, patients with acute coronary syndromes (ACS), coronary

heart disease (CHD), metabolic syndrome and people suffering from obesity.

The direct endothelial benefit for the hydroxylated metabolites of nebivolol
was observed at concentrations as low as 250 nM. By enhancing the ability of
cells to release NO, these nebivolol metabolites may have strong vasodilatory

effects and the ability to restore abnormalities in endothelial function
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conmpound may be nono- hydroxyl ated at the 4, 4', 5 5",
8, or 8 positions and di-fluorinated at the 6 and 6

wEo®sN8IMs. | n anot her exanpl e, t he corrpound CcRal/tS1966/003252

[005952 xt ur &:

di - hydroxyl ated at the 4, 5 ; 4", 4,8 ; 4,8, or

4', 8 p03|t|ons d be dl uqQr ted at the 6 and 6'
p03| t i @RRociatpdayit hgype(tﬁ%g%n |]lf+é‘§‘§ emqfﬁﬂ@lnt%\b@m thgrpotential for

envi si @RshoRAckd dffélcfé% Pbﬁhléﬁoﬁs ?&f%et Lﬂdlcﬁ}’i&!?ﬂar disease,
structural 1soners an ste €ol sone
t her eoyuchaasdBlatiodmenioanseasl thmeﬁhgtalmhéﬂesrmh)}eﬁave[e@ﬁfit@]m HUVEC

isto und t. e.h yl at ed nebi vol ol
net aboﬁ€I @rgﬂ’ 93? emg]g Ci“ﬁéehag&f?@%w gonsgRigations as low as 250
enanti ewers, pure diastereoners, m xtures of
enantioners, m xtures of diastereoners, racemnc
xt ureil of enantioners, diastereoneric racemates or

e Jydigilated mebivalol metahekifen exssrepnesentesl yoth dormula (D)
understood that the conpound has at a m ni num 4
stereocenters, and if phe pyran rigg(s) is/are
substltuteq; vvlth a hydnoxyl functionalitw the
corrpound I'Sia NioQ ol 5 stRreoc .

4,5'-d|hyd 0 6, 6' -di fluoro, 4
4, 8' - di hydroxy- 6, &' -difluoro- and 4 5
4- hydr oxy- 6, 6' -di fl uoroi ncrease NO rel ease from human

endot h@hibRin ﬁ(%ﬁtkoﬂs R_¢ORCeNETabiA n‘rjcﬁtg ﬁ{ﬁeb V%E&ici}f'ﬁpound may

acuteamnlstratlon 0
4 5 dcetv%dn@eppn@qlﬂ'y bediydraxyt groupaifahd at least one of them is an —OH),
48 - di_hydr ox pro- are oni st
rel easg W?ﬁ@%&aﬁﬁﬁ] gf M3y Saeh 3@8‘9 q\@lggenaatoms such

S0mMM dig Gu6 AR St Edthi BBeden@&ntly BN ﬂrh% .
hydr oxyl at ed net abol it e%r(egf ngl bi véﬁ’gmjggre trﬁ F-U?eexample the

f unct i eampeIngdmay-eanoemhydraxdated et/bat | i p#d 47, 5 5’ 8 or 8

e o B R LS AR R ot

conpr i thergmpomebeoidd 6k dnﬁyc&bﬁﬁaﬁea affii¢ At5°] £ast 4€4° 8 or 4°,8°
ot her cardi ovascul ar agent, hi additi on t he presen

i nvent POHIGNS a3ngr B8 @Mﬁ@ﬂtﬁﬁi isthe g 6 ngositiensbiny ellopf these
met ab nd e The

oo, PAERCATTR s USSR, SOy Lo ot s
act i vestagbomsl momfsnhnd mtdrdmeso@mmomdt mOAGrelBMerédf, Yand those not
dependln er of variables such as age,

wei ght % g‘@ﬁ&éﬁ health related issues. In general,

t he dosage of the cardiovascular agents will generally

[0060]0e in K Ebﬁo%ﬁﬂ&e@fooé%‘ﬁhe%ﬁﬂox@ﬂaté@nm& SPABbIREY call Sxist as

[0061]

body weight, specifically i'n the range of
the optically pure enantiomers, pure diastereomers, mixtures of enantiomers,

mixtures of diastereomers, racemic mixtures of enantiomers, diastereomeric
racemates or mixtures of diastereomeric racemates. It is to be understood that
the compound has at a minimum 4 stereocenters, and if the pyran ring(s) is/are
substituted with a hydroxyl functionality, the compound has minimum of 5

stereocenters. This inventions anticipates all combinations of stereoisomers.

For instance, the hydroxy-substituted nebivolol metabolites 4,5’-dihydroxy-
6,6’-difluoro, 4,8’-dihydroxy-6,6’-difluoro- and 4-hydroxy-6,6’-difluoro-
14



about 1 ng to about 0.1 g per kg, and nore

specifically in the range of about 100 ng to about 10
worenopes37ky. hi  anot her enbodi nent, the anount PET/US2006/003252

nebi vol ol in the conpositions of the present invention

may be .anywhere from about 0.125 t o _about 40 ny.

Vhen t HRTEASREYO eelpase @@&%@M?&%%@@%ﬁa@ 114m caygentration dependent

i nhi bit -he,  ACE i [ ,

anyuher o HaRg R i Hank e Alh. oP kbl HRY s Ry arory-6.6°

car di O\daﬁlwb-aanég,éhﬁlhydrm eXRBliflhbre- aremigohisriof ARBral@ide, with a

be anyvvhere fr . The |
arount TOPERE GohER Ho- 000 MR SudLantneeragen ec
i n par Figfted hen e a66 uses
[ 0063] h%aﬂaddl t% to Xacié’)(?%&fm?tor sﬂg%f&g%bl ought to
addi t i dwtion as entoosislents and arseentdipidipdroxidatibut  are not
limted to adrenergi c bl ockers, adrenergic agonists,
agents for pheochronocytons, anti angi nal agents,
antiarrhythmcs, antiplatelet agents, anticoagul ants,
anti hypertensives, antilipem c agents, antidi abetics,
COMEOSITION S COMBPRISINGNEBIVORDLI um channel bl ockers,
CETP inhibitors, COX-2 inhibitors, direct thronmbin

[0062] nhi bi Twpars, thid pllfeeérit afentifRhiteds BnlpeSiEiBhPEomprising a nebivolol
ant agoni st s A reductase_inhibitors, 1notropic

agent s mqtaéwhren ?‘Fﬁﬁ‘tﬂiﬁ@cs@) pre othergaiiovasewlar ageak dpraddisionsthe
ACE cr g&%kﬁﬁf&éﬂh@ﬁ %é;ﬁkﬁﬁg > & fifedls 8b ﬁﬁﬁ}{%?héﬁ%bl metabolite and

end- product cross akers, suc ageb
see USR 8ast58¢ 8th8) active dgék(EThe et teof eaﬁhtd‘ndlboas%ular agent

(advanc | ycosyl ati on end ro uct formation
&819 bty ST REEY Ak e cempaFigoRsRaY iy lgeending on a

i nhi bi %
falli nﬁuﬂb&ﬂﬂaﬁ@ﬁé@s&ﬁ%@ﬁ@é v@%ﬁ%ﬁﬂ&saﬁf Kealth related issues. In

exenplified by the foll ow hg i ot ens
Conver géneplHihe dnssge 0AGE c@;rdmwdculmgagam rveill rgehdbra]ﬂ&bept the range

ot agoh 2 pALde S tapl S0 Her KRR MERR, Prr il BR ke of

t he actbauitteab aBdSlQ'OOIt £p6&i 1y, bhd HMr@éﬁ%&lﬁI&Qﬂﬁ B the range of about
angi otenS| n 1l receptors and interfering with it

acti vi £90 ng\nppabeore HEmg ner kgdlneangiter embpdiment, éheeamount of
synt h eﬁéﬁgﬂoﬂ‘ﬁ tﬂ{ﬁ }’tf%‘s o?the%?ésgntaiﬂ%ncé{o% a&%‘be anyphere from

pat hway pr ocess it
enzy meabsah OHZ&mgtomboﬁin@ 0 e Ngienaheothebcpdiovughogiaphidnt 13 an

in blo to produce the decapeptide

angi ot 8‘2350 ‘Hﬁll%ltor ﬂi“F‘g‘?Ig‘P‘é’ﬁ Q? §1e|A¢§1 5‘8 remé’cbed’ﬁlYWhefe from 0.5

angi ot sRSh BLGRVIGRL.| Wheh (A AR,

(angi o?ieé\:}tm n-[1- 8]éoct gpept&ger va%ﬁsé eﬂ%1§Q§A@{]§ the

act i veappegob ARRIbeYy dreeywhire frolmeabone mg to about 1200 mg. The
amount of the other cardiovascular agent will depend in part on the particular

cardiovascular agent used.

[0063] In addition to ACE inhibitors and ARBs, additional cardiovascular agents
include, but are not limited to adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antianginal agents, antiarrhythmics, antiplatelet
agents, anticdagulants, antihypertensives, antilipemic agents, antidiabetics,
antiinflammatory agents, calcium channel blockers, CETP inhibitors, COX-2
inhibitors, direct thrombin inhibitors, diuretics, endothelin receptor

antagonists, HMG Co-A reductase inhibitors, inotropic agents, rennin
15



inplicated as a causative agent in several forns of

hypertension in various manmmal i an species, e.g.,
wheovans377§ 0065] Angi otensin |1 receptor antagoPtBUS2006/003252

(ARB's) are well known and include peptide conpounds

and non- peptide conpounds. Mst angiotensin ||

r ecept drhibifaragepedilatora vasepresgens] 4 psslinlgbreakeye {advanced
in whic t t t | acenmen

of pher AR derRepr B el R SRS B RS R s

aci d; wi458]810%,¥nd &!GE)Q)rﬁ’iaﬁ&ﬂﬁﬂaﬁal’thS @tgiced gRcasARAteRd-

that sl ow de eneratjion in vivo. [0066] Exanpl es of

angi ot @kedugt formationsishibitorsn sush s iPimageding)- u@érdwvascular agents

telms
sar ol ad L iRl EER L Afel OE0 AL e RERDHRRE) frototowing:
i m dazol e-2-one (U. S. Pat. No. 5,087,634); imdazole
“Angacetsat eCaeertingtBnzeses (TRIs) and Angiotensin II Receptor Antagonists
RBZ WV but yl -4-chl oro-1-(2-chl orobenzil e) im dazol e-5-
(ARE;¥et i ¢ aci d (see Long et al, J. Pharmacol. Exp. Ther.
247(1), 1-7 (1988)); 4,5, 6, 7 tetrahydro-1 Himdazo
[0064] 4, 5- c] M&O&nﬁ@%rw%ﬁ@%%nﬁ% BRER agmeqrappunds which interfere

T

subst i Umteﬂeim:gywrth) ite actnmyr amglc&snsmhmd a‘rggmtgﬂsasll (at Snthesized

5 gtr i v';?ﬁy Jﬁ%grfzgm%ﬁg enilP gggqgﬁleasjg gp t er Cl Jg)[%tic REpeess is initiated
5, 073, Sfifhithd éﬂzgﬁé‘i‘erﬁﬂ 26 of aHEiG’Eé%EmB%&Q a B?élﬁb%l%ﬁﬂu?ﬁ blood
(U.S. Pat. . pepti des

No. 4, pmnmsmpm@mﬂhm@hcelseptﬂde angpwn@né Aqnmote(lﬁnéls converted

ComponentBisna 388y REk o SRS QD bk leRE Y norensinr-g

I m dazekrgertRley Thelfﬂte?-@atﬁaﬂoﬁve ﬁ@sor%ﬁbsté&gwmclﬂﬁﬁ%%n

( N- nor phol i noacetyl (-I-na rhthyl)- L-al anyl-(4,
t hi azo|119apblc atedegsaRppsatiys agent in several forms of hypertensmn in various

45) - 4- ani i h f4nk ohexapent anoy!l -
N- hexyl am C&im:ﬁg]g)éﬁ sg)(%o’lrslrlpanyg Ltd., Tokyo, Japan);
SKF108566 ( E-al pha-2-[2-butyl -1 -(car boxy phenyl)

[0065iret hy| JAdgidtensimdH zedeptos-antagonists (ARB’s) are well known and include

I th 2-1 d, S I.
T e TN N LR R T
DuPont ahﬁ%&!ﬁst?@ﬂ“’@ﬁy Hoesed RHRAIRYY in Wigsh Jfgdiﬁ% activity is
(RO42- 589 nan LaRoche A G; A sub.2 agonists

( Mar i onttibratadity Iﬁplmermm of phenglalanimmingpepitiod with some other

non- 1 1 e oS58 e R s R RIBE alachrt i gt sow

epr osarfegdherdtioR@sdfvban, | osartan, and val sartan.

[0066] Examples of angiotensin II receptor antagonists include: telmisartan;
olmesartan; peptidic compounds (e.g., saralasin and related analogs); N-
substituted imidazole-2-one (U.S. Pat. No. 5,087,634); imidazole acetate
derivatives including 2-N-butyl-4-chloro-1-(2-chlorobenzile) imidazole-5-
acetic acid (see Long et al., J. Pharmacol. Exp. Ther. 247(1), 1-7 (1988));
4,5,6,7-tetrahydro-1H-imidazo [4,5-c]pyridine-6-carboxylic acid and analog
derivatives (U.S. Pat. No. 4,816,463); N2-tetrazole beta-glucuronide analogs
(U.S. Pat. No. 5,085,992); substituted pyrroles, pyrazoles, and tryazoles (U.S.

Pat. No. 5,081,127); phenol and heterocyclic derivatives such as 1,3-
| 16



O her ARBs may be identified using standard assaying
t echni ques known to one of ordinary skill in the art.

w0 2vgioga7ensi n converting enzynme" (ACE) is an eP@pns2006/003252
whi ch catal yzes the conversion of angiotensin | to
angiotensin Il. ACE inhibitors include anm no acids and

deri vatlmvbgokh@ 8oPat. Nepl.P tes06)] intflardringeddi-membgr ring

tri-pe t n | r in
the T eRElESReRafy ﬁs?%tb@s £054 820 Frnldbf it 4, R P Ro!

activi MwntGMQEnﬁtkﬂﬁ&ys ahgldtmsmgl Mg eUlSﬂPataNong 30@ 386) and
formation of pressor substance angi otensi

i nhi bi EEHkyl hlawzqe}é SAmpwis sEeh %Sd?lp ne/bnxeﬂbyéﬁubsﬁtuted imidazoles
hypert &Q% A B %'T@eﬁﬁl (? 15@? E(S}@ll ﬁﬁ@&&h@é—l-naphthyl)—

infarc ?enal éeas asses o onpo
known Malmqugsﬁlmbolg!s) IA@Eny}(BSbali)m-srmmGS-hytkoxy-S cyclo-

capt opBFTAREAREY PR R, OBV SIS Lo SGHP Rpan);
Tica @ ;a 6 @Q@%utﬁqum@ggmnggn 8By d8Simiduzole-5-

such as enal apri | %U S.” Pat
l'isi nop’i[metl(ytlms] ZRhIOthprapaGCM a&,@g&mﬂhdﬁlmg@qepha(nu S.

. 567, BB hdOhPRH (RS s perds )

car boxmbifﬂdcedﬂldaeabh@ er Re@iskisn (RO&B-5692, &Zﬂbfﬂrﬂan(MRﬁéche A
Pat. No. 4,512, 924) benazeﬁrll (U.S. Pat.

4, 410, $DOR. subﬁ@gsmswﬂ\@maﬁ\éw AP) qailésce%l@ﬁloa@epﬂde
f osi NORL Jcek cS/He?(G A3 geal¥@-and C%fh%&@l &qmotnrlﬁﬂﬂl %%?5:5\ bles of

O her non-1 I'ng exanpl es o |b| tors
but ar e\RBY{ include tadlesatanatmospian, 1rbdsatmlz k}sm]tdn,, and valsartan.
capt opr.i cilazapril ela

! al a
enal ap ,QtL%rtﬁI%{ng}% :?IE F‘#qntlﬁﬁﬁ'f]g‘% sapc arfl lag‘ira rt?q%mques kiigwn to

per i nd%ﬁé'o?ord‘i’;&é&ﬁﬁﬁfl'lﬁtherﬁt'“ pril, rampri I at,
spirapril, tenmocapril, trandolapril. OTHER ACTI VE

AGENTS ALSO | NCLUDE THE FOLLOW NG Adrenergi cBl ockers
[0067]0068] “Wagidténsint dongerting eptenc” AT isaeergymey el extalyzes the

bot h a- | k
he cofBRrTPRALUGROERL ARt i R e B bR ittd dhino

Bet a- adcRIBahd ﬂ@n\faﬁ@@@ﬁh@feob peptidk SintInding @, arlduti-prpEdesaind
limted to, atenolol, acebutol ol , al prenol ol ,

bef unolastibodies tayAdL o Whigh interyesk &) theganinapgigiensin system by

IC:l/ Io g L ﬁ%lp%}itmgﬁlgr&)ﬁg t? 8f Abntgtﬁﬁr%{ﬁg ger%igf:ﬁg%tr aligl d1a|t1’ng the formation of
met opr @réskor Sﬂibﬁtl&m&mhgnﬁir@in I1.OXQF éntabiodrs h@verhiﬁh obed medically to

pr opr anol oI practol ol , sotal ol nadol ol pr.enol ol ,
t ol anolteset hynerssen, cmgg:,stayﬁ)he@rt a@gﬁmy%qagpal infhrction’and renal

tri mepraRgle dﬁggs'g?'cgﬁpogncfs%&ﬁn s BL OREADAs W bnhibitors include
acylmercapto and mercaptoalkanoyl prolines such as captopril (U.S. Pat. No.
4,105,776) and zofenopril (U.S. Pat. No. 4,316,906), carboxyalkyl dipeptides
such as enalapril (U.S. Pat. No. 4,374,829), lisinopril (U.S. Pat. No.
4,374,829), quinapril (U.S. Pat. No. 4,344,949), ramipril (U.S. Pat. No.
4,587,258), and perindopril (U.S. Pat. No. 4,508,729), carboxyalkyl dipeptide
mimics such as cilazapril (U.S. Pat. No. 4,512,924) and benazepril (U.S. Pat.
No. 4,410,520), phosphinylalkanoyl prolines such as fosinopril (U.S. Pat. No.
4,337,201) and trandolapril. Other non-limiting examples of ACE inhibitors

include, but are not limited to, alacepril, benazepril, captopril, ceronapril,
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am no- 2- hydr oxypr opoxy) - 3- pyri denecar bonitri | HO ,
| - butyl am no-3-(2,5- dichl orophenoxy)-2-propanol,
wAa 200808370py| am no- 3- (4- ( 2- PCT/US2006/003252

cycl opr opyl net hoxyet hyl ) phenoxy) - 2- pr opano

3-isopropyl am no-1-(7- nethylindan-4- onxy) 2- but ano

2-(3- tmlamgﬂl,aiﬁlmﬂ,knh})apnb)eyalmrdpﬂyquhl,ogp)ﬂ Amidapril, lisinopril,

( 5- car bamoyl - 2 t.hi eny thLazoIe

7- (2- ARl TYiBERTY 2R, BB ShiEHiL tgwocap trandolapri.

above-identified conpounds can be used as isoneric

m xtures, or in their respective |evorotating or

dextrorotating form Adrenergi cAgonists [0069]

Non-limting exanpl es of adrene oni sts, both a-
OTHERAACHIMBAGIENGS ALSONGLYDE FHE FOLGRTNGed | n ¢ he

conpositions of the present invention include
Adrenagi@aBlockeys adr enal one, al buterol, am dephri ne,

apracl oni dine, bitolterol, budral azi ne, carbutero

[0068]C! enbuNe#-Gimitifd Extnthleeof adfdﬁé@i@biabkema bott @rmandi B?edrenergc
cycl opent am ne, denopam ne, detom.di ne, dinmetofrine,

di oxet blegksrn dhat aiayibeared A the spraRastions o &rﬂﬁasrerlh’éwenﬁon
epi nephr ulag bl ﬁfrgﬂ‘?g@ Cece ?ltom‘ JdR4E cﬂﬂéhﬁﬁt'&?e not limited to,
fenotero Bekosi or not ero guanabenz,

guanf a@tbllitﬂol h@bﬁﬁﬂ(ﬂnﬂbrenelol I’vﬁﬂnmkqutﬂmica,rbtmgrolol carteolol,

| opr oremErieh efrastpl ek HE FeRh i RolET RIS,
met apfﬁ%ﬁgﬁ&%} m@%iha&ame{b%!rolol%hﬁ%mﬁﬂ SRR Hineslol,

met hyl eam ne, met hoxyphenam ne, ni dodr i ne,

modaf i pno!prannh))k,cpra@olnb sotabbiralptoli ttmenqinir @ﬁﬂl‘@féﬁlh fimedol,

22;1&2? ‘f}!ﬂ:'ﬂ?oﬁ%l Pfﬂt-ﬁ) r| n ‘? %%ngﬁ,;y i OC}HP & 2 {i&earf -Bfmethylethyl)-

pheny! phapangl ok ﬁ»@w ehét@rbonitrilHHCl, 1-butylamino-3-(2,5-
phenyl pr opyl net hyl am ne, ol edri ne, . pi rbhlt er ol

pr enal dishisrophspereatleprepan rlo’é9P1ﬁ’€3( lamingyé-( '}S@ot okyl ol ,
pseudoephedr | 18180 -1-(7-

Pt odr PR b e R S B9 B8 oo OBt ol eRRS-1-(

t al i pexetslindai-buledy)-2ehutirel, Qa@ytdhsutgltai'rmmaz-hydroxy—propylthlo) -4-
ti ameni di ne, tramazoline, ui nol uam nohept ane,

t ul obuﬁ%@%&bmwln?a%my}?émaf{ﬂﬁ& gn@%é’d ?%’ﬁ%%’er ol ,

xyl ome il 68&ntif28 @BEnDohiRs can be used as
Pheoch?)o %QM%B%?W? ?J%Ilgﬁ%ut nalre no{n%Iol mstced to
chenot hwenpie ntiktses, Aninitheigiagpdotisg lﬁwmte[ttsz]dem@ﬂOta@ég form.

but are not Iimted to am odi pi ne besyl ate, anl odi pi ne

mal eat e,. bet axol ol
Adrenergic Agonists

[0069] Non-limiting examples of adrenergic agonists, both a- and B-adrenergic
agonists, that may be used in the compositions of the present invention include
adrafinil, adrenalone, albuterol, amidephrine, apraclonidine, bitolterol,
budralazine, carbuterol, clenbuterol, clonidine, clorprenaline, clonidine,
cyclopentamine, denopamine, detomidine, dimetofrine, dioxethedrine,
dipivefrin, dopexamine, ephedrine, epinephrine, etafedrine,
ethylnorepinephrine, fenoterol, fenoxazoline, formoterol, guanabenz,
guanfacine, hexoprenaline, hydroxyamphetamine, ibopamine, indanazoline,
isoetharine, isometheptene, isoproterenol, mabuterol, mephentermine,

metaproterenol, metaraminol, metizoline, methoxamine, methylhexaneamine,
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hydr ochl ori de, bevantol ol hydrochl ori de, butoprozine
hydr ochl ori de, carvedilol, cinepazet nual eate,

wOoreioepsrol succi nate, nol sidom ne, nonatepi| PEI/E51086/003252
nitrates (including but not limted to gl yceryl
trinitrate (GIN, nitro cerin, N tro-Bid)
i sosor PReteoxyPheREine, @ ring, mogpfinil, élﬁﬁii)onl napliagzelines

and ni i ne

Pyir oc APl Q%e?éatb% i S

An: i ar roEyitnbmzclmetL ﬁﬁ)?'{@fleplhhﬂe hych‘ocghlmgdee phéﬁgﬂ;&Sp@i‘otlamme
antiarr, ma ed.in the conpositions

ot he 5t oCRler Qe bRy IPE IRy PoRch dainer Bhsledsing prbuterol prenalterol,
acecai Rilgterstd ngl%?§ RedrfileTrbioRtol, Hs AR fllléa}'mle reproterol,

am odar one, oxan, apri ndi he, “apr ot
at enol @ilmemzlmﬂ mmterol ritoduirteo badingtepsldicdterandl ,syﬂmphimd: italipexole,

t osyl ol . bunaf t trolol,
bupt anSt BB IR 2Ry CeRPHOPRC bR Db ainoL

capobemifniachdhtarefudsitb, gﬂéh&bﬁﬂé amfilel £h1BRY1,
cl oranol ol , disopyram de, dofetilide, encai ni de,

esnol olXY. Oﬂm%@?@ilh@,d@d nnwmsqh@rmfdu ne, ibutilide,
i ndecai ni de, indenolol, ipratropium brom de,

Agentgyﬁpggc%mogﬂgﬁé m ne, | or cai ni de, neobentine,
mexi | eti ne, 'noricizine, nadoxol ol, nifenaolol,

[00709XPT en%cﬁ’}de b&%@hﬁt%@édto@ﬁ%dﬁ%ﬁ’éﬂe%s pi | si caini de,

pi ndol ol , pirnmenol, practolol, praj mal i ne,
ani de hydrochlorlde pronethalol pr opaf enone,

n
A”t’a’@i”&ﬁgg’?{ 8l ol , pyrinoline, quinidine, sematilide,

007172 2 Oy bbb 380 hgind SHE 6By, brwoll
Anti pl ay@ﬂo@moﬁa@ rﬂeﬁaﬂtamﬁidrwﬂbﬂldwbﬁwﬂ)zﬁfé@%}&ﬁloﬁﬁe

anti pl at el et agents that may be used In th
conpos iceveditol ocfln@méetgn@lg@mmcﬂwel@d senvinates Irrwd%domme monatepil

| opi d d ti
Aot cosfite, ARG ARTLou BCLERD Sy HEAR AT,
whi ch mnfugwdenhmltmoaml 1§dsbﬂﬁddga-tnhbmmtﬂye (5PISACN ] Bfho), amyl

negat i ve upon the roductl on, osition, cleavage
and/ or DEES %ﬁicl%‘?{a’é‘il flseielh §’n€§@‘8ﬁfifaél°14zﬁwt}’f¥ér00hlon e, tosifen,

f or mat IV% 8{111"1‘1 Ogggngj?o Non-limting exanples of
agul

ant i coagu ant s ation-rel ated therapy) that
maybe used in the conpositions of the present
Antiakriytémidson i ncl ude Aggrenox, Agrylin,

[0072] Non-limiting examples of antiarrhythmics that may be used in the
compositions of the present invention include acebutolol, acecainide,
adenosine, ajmaline, alprenolol, amiodarone, amoproxan, aprindine,
aprotinolol, atenolol, azimilide, bevantolol, bidisomide, bretylium tosylate,
bucumolol, butetolol, bunaftine,‘bunitrolol, bupranolol, butidrine
hydrochloride, butobendine, capobenic acid, carazolol, carteolol, cifenline,
cloranolol, disopyramide, dofetilide, encainide, esmolol, flecainide,
hydroquinidine, ibutilide, indecainide, indenolol, ipratropium bromide,
lidocaine, lorajmine, lorcainide, meobentine, mexiletine, moricizine,
nadoxolol, nifenaolol, oxprenolol, penbutolol, pentisomide, pilsicainide,

pindolol, pirmenol, practolol, prajmaline, procainamide hydrochloride,
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Ami car, Anturane, Arixtra, Counmadin, Fragm n, Heparin
Sodi um Lovenox, Mephyton, M radon, Persantine,
W(PlzowﬁommPl etal, Ticlid, Tr ental, \Varf ari n. O PET/US2006/003252
"anti - coagul ant and/or "fibrinolytic" agents include
Pl asm nogen (to plasmn via interactions of
pr ekal Ipranedialpl, iropaferyenpropraclobpyripeline, mlllnldane sematilide,

ggf‘?;“aggtafa@ﬁg& G NS AR, BT YRLBAT 908, sipgnolo,

Pl asm nagaixtbtdseldreddl nase Acti vat or Con'pl ex;
Pro- Ur oki nase; (Pro-UK); rTPA (alteplase or activase;

r denotes reconbinant); rPro-UK Abbokinase; Em nase;
Antipkyfelei{gess Anagrel i de Hydrochl ori de; Bivalirudin;

Dal t epari n_Sodi um Danaparoi d Sodi um_Dazoxi ben
[0073hy dr oc Nosrlirgingeragnles ahamiplatelelagepts dhad paayi e wSed inthe

Ifetro
ot epl A0ApolGi ARy RO WenlC ERRE 3o RBlel Hhpngjdamole,
Still abéieimanbnd tidepidient agents include, but are not
limted to, Ancrod; Anticoagulant Citrate Dextrose
. Sol ytion; Anticoagulant Citrate Phosphate Dextrose
A""c%%‘?ﬁ Sol ution; Anticoagulant Citrate Phosphate

Dext r ose Sol ut| on; Anticoagul ant, Heparin Sol utj on;
[0074Mnt i c oAyt %gagusafoﬁg?ﬁﬁscarq pgents vayehnbghit thacergylation pathway by

Sodi

et  uifrpucle ey BT Bo8REon BedoSR, Heae Hor
Lyapol attévaliodiof mcthEﬂﬁmal an tIMGIyﬂmiK)ﬁ ;of Rfvéovgrabeto INDmALimiting
Ti Sodj | nhi b | at

L NP T G X A -
pl at el %ﬁletc@n{f)%&ftl@ﬁé"bitth@ ?fes&ﬁ'iﬁ%hﬂ&’f‘ﬁt%l&lb A e@Hox! RF@%

(i.e., their nornmal function Pl atel ets are norma
i nvol vednicer, a\nnum Ammapﬁy@nmilmd?regmmIbpmﬁ@lmchovenox

as adh X | e eII [ n

ont 1 t1 S3eotigg: BTt E i e e B oy g B
form n@tﬁerb‘laﬁﬂiéoﬁéuﬂint” &ﬁtﬂoﬂ‘&ib@ﬁ&liyt@* agehgd DEds BIabmﬁﬁ)gen (to
gromh factors (e.g., platelet-derived growth fact

( PDGF) plashn pladnisrastions %frmwlﬁlil ikgeipplgnBResns, Bedors XII, Xu,

subcat ?%%ﬁﬂn@feg @gcfatgﬁléﬁbr GHPGLdu0! ldsf}%{@gﬁ WtvaBifTPAD

i nhi bi tors o greg at are conp
whi ch ISe@pokinase; h&bhnhieeAah;obr]ateﬁ Idﬁsrmhagﬁl-ﬁft‘@tdmase Activator

associ at e physi cal tht s . or with ot

cel | ul &omaer Raprlireki meafPregﬁgf; ﬁﬁ&aﬁeﬂ?@? ebwlvase r denotes

precl uqy L iRdsBl Bhflasd; BtdeBiatR Anagrelid

t hr orr‘o(liji %%W%a%l gjs)b uSsef ul |th| g taors a%rel ©

pl at el élydirenhbdridenBivatirudie DaltepaireSodiomt Dangpacbid Sodium;
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodium; Ifetroban;
Ifetroban Sodium; Tinzaparin Sodium; reteplase; Trifenagrel; Warfarin;

Dextrans.

[0075] Still other anti-coagulant agents include, but are not limited to, Ancrod;
Anticoagulant Citrate Dextrose Solution; Anticoagulant Citrate Phosphate
Dextrose Adenine Solution; Anticoagulant Citrate Phosphate Dextrose
Solution; Anticoagulant Heparin Solution; Anticoagulant Sodium Citrate

Solution; Ardeparin Sodium; Bivalirudin; Bromindione; Dalteparin Sodium;

20



acadesi ne, anagrelide (if given at doses exceeding 10
ng/ day), ani pam |, argatroban, aspirin, clopidogrel
W@ ywbogrygenase i nhi bitors such as nonster oi daPCT/US2006/003252
anti-inflammatory drugs and the synthetic conmpound
FR- 122047, danaparoi d sodi um dazoxi ben hydrochl ori de,

di adenoRpsierdey Dicumapl; PlepatieCalephgdidatia SoARALyapolate Sodium:
anal OQSNaﬁHoLQ{IQIIteL;g% ']?l%l azep di hydrochl ori de, f] B >
and 1,3 -glyceryl dim t1aPeCOdRad: jazparia Sodigsani ne

and 3-net hoxytyram ne, efegatran sulfate, enoxaparin

[007&0di um InbibitomgdiplatelblyRoagion £ BodnkdMhhd ; '
such as_.Ro-43-8857 and L- 700, 4 2,%%%@3@%@@%%@%%?{6

sodi umP I FISFrtB oerionythelynormalmyysiofogical ades) .., their normal

I socar [ . r.ni de- 5- ) )

nononi tti? g?tg{nb' I'l}lé{}?lfe%%’dé? 1?&&%{11; r%]!é eO??% 3 ﬁldmg%lei of phiysiplogical

lam f lpaecesies faeh asiadbesiom lfsd dkaifiples to QilluRE bRl A6n-cellular entities
oxagrel at e, tPGE pl at ei?e activati gg factor ’
ant ago [ret8? e ﬁ‘?%@@@ b %’&ﬂéﬁﬁ‘{rp?ﬁe fereyng 2 hlooBEl®) and release
Pyr azi ReFactdty bidh da%lrom&?&%t(g. Zo Ega?%@%egj%g stosuth factor (PDGE))

abci xi mab) ul finpyrazone, s

S
BN- 507274 Diskel e 2pam]ar Comnpiints. Dt 5aBcatdséryOBhlateidt Binction
OP-"41483

KB- 2796.1..:&KBI- 3022, . KC- 404, KF-4939, ) ,

TRK- 1036)‘?1“@’?% 6@6%“5‘%‘2@ T aggegaltomymhich are compounds which

2, 4, 5, Teduet betid} B0 abidibLof Hatdieds 14 O%W :

2 2 i oxide. 2. 4 BT hliaghgxang%&%{?gé g Fltf Bih themscves or
pent ox M 9thes gelhylay andinopagetiulan comporentsotharedy pysliit ae ability
i nhi bi p ﬁ? E t a;yi de and sul ot roban,

ticlopi d{lglg?éljéti?(r)o [ %&1’?‘?@% dil and ticl opidine,
trifenagrel, trilinolein, 3-substituted 5, 6-bis(4-

[0077kvet hox¥ipimeplps P isel] dltibitaz bhslatelcd RsheBBA iAfietRt b not limited fo
gl ycoprotdel.n I1b/I %54 aﬁ wel | as those disclosed in
U.S. PAPISSR asagidlisieddieivenat dasasiexeced ol meidryy spipamil,
C opi dagsedban bt ; irin. Dipyridaml e:
Gofibrate: By ?qi,no%&?%%’%@?*%@?%ﬁ%ga%ﬁ?& a
Antis em%tst?mlﬁal@nugsfilmmmey doergs Iﬁtﬁﬁﬁhyhﬂhbﬁkﬁcompougg %1-122047,
Pent ox| e oI cl.opidi ne. Antjhypertensives
Non- | @an"]rnﬁ"‘lﬁgﬁé“% _?é‘_&g"d‘f‘d""éﬁw rﬂéﬁ@f‘_@@smﬁé_ﬁg’ﬁ’dﬁﬂ,
used 'm’iﬂﬁﬂﬂm@ﬁi@)@ﬁﬁlg% .d‘iﬁl%ofg&ee,%ﬁ%epﬁiw}%?&h?&de, 1,2- and

i ncl ude, am odi pi ne, beni di pi ne, benazep

candesar ERIFEYE dipERse dipyristarots, gopammind ahd Bagetho:yramine,

[ ooar 1A smal SHEAE D eltin S50 Blkedono Biroepiodt Hehe |

guanabetegonisitsatieas R6-48835Y and LL’ﬁEX),a%Qﬁé&Fobah,'f i?é&fb%ﬁﬁ sddium,

ﬁ%%!ﬁ%}?@a%ﬁte&ﬂg %(e!p?i!(ilt)étidrél),(:igc)rcgrlfbglc;c?in methylnelstei ilsc?slc;b?c,le-S-
mononitrate, itazigrel, ketanserin and BM-13.177 , lamifiban, lifarizine,
molsidomine, nifedipine, oxagrelate, PGE, platelet activating factor
antagonists such as lexipafant, prostacyclin (PGL), pyrazines, pyridinol
carbamate, ReoPro (i.e., abciximab), sulfinpyrazone, synthetic compounds
BN-50727, BN-52021, CV-4151, B-5510, FK-409, GU-7, KB-2796, KBT-
3022, KC-404, KF-4939, OP-41483, TRK-100, TA-3090, TFC-612 and ZK-
36374, 2,4,5,7-tetrathiaoctane, 2,4,5,7-tetrathiaoctane 2,2-dioxide, 2,4,5-
trithiahexane, theophylline, pentoxifylline, thromboxane and thromboxane

synthetase inhibitors such as picotamide and sulotroban, ticlopidine, tirofiban,
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ni sol di pi ne, phenoxybenzam ne HC , prazosin HO ,
qui napril, reserpine, terazosin HO, telm sartan, and

wQ 2008/@8372n. Antilipem c Agents [0079] Non-I i m BCTIYS2006/003252
exanples of antilipem c agents that nay be used in the

conposi tions of the present invention include
aci pi mosepidal andi tielepidine deifenagrel, ﬁdﬂﬁﬂ&l&s&-&thwmted 5,6-bis(4-

828: ggtrr%{tggg}&ﬁ vﬁik 24 t:f;l%l%g n?R%ngl 1es % g?%'ﬂe}p ITb/IIa as well

| ysosonmlhdze disclosgpind).Si Bzctf NbI 5440, 020 asd mnu-Eé?&an drugs
agoni st_such as fbrates, which incl ude but are

li mitedt %dp@fﬁbﬁuﬁiwzoma SspisinaDapyrisiapiofs; &lgﬁlarate Pyndmol
ci profi f

Thoo | ki aataie I GRUAS, ARkiRAbhRhE: chfint, A@byline
genf i bifeatokifyinay Bistoptdime. sodi um si nfi brate,

simvastatin, niceritrol, nicoclonate, niconol.

y thox' 1[}14 aci c acid, eti roxat e, thyropropic acid,
MHIYRTEB Re, aci fran, azacoster ol , benfl uorex,

eta-b utyramd |t|ne chondr0|t|n sulfate
l00782| onest %ﬁ'@m tggr P Len of apiilypsitensivies thebmeybe used i the

11, 14,

fur azalorPoRHERnange f’l%%? R Pmi WANREHAE Henidipine,

or ni t hlbnaazeglahnmd@s@man@ptopplardamdnpma dilpierxina &iGls dinzdxade,
tetraacetate ha ut m de |ro

pr obuc ?iaqggi[nﬁ{;ftegagggﬁo%lpm@gﬁ gg§a|rt]a@ e( gfil?ﬁél’% ne
sal t), fédcddtgiag], fosindpPifloRRRdbenX SOHRHE, '1ﬂ>es£ﬁlﬂ ﬁ}a’ﬁlﬁiﬁ@%smopnl

t her eof . Anti di abeti cs 0080] Non-limting exarrp es of
ant i di atsemylmingt mmldﬂenm@wmmHﬂhenfﬁdm nimedipines

bt o ke LR AR AR AR EC, S A reserpive,

i nsul i iéragasid MO, lteliB@riderdndafalsy@sm,. such as
acet ohexam de, |-butyl - 3- net ani | yl urea, carbutam de,

chl orpropam de, glibornuride, gliclazide, glinepiride,
AntiliggmigiAges gl i qui done, gl i soxepid, glyburide,

gl ybut hi azoI e, glybuzole, glyhexam de, glym dine,
00799! ypi nmdlﬁn th %&%gﬁ%ﬁ&tl RindZ gb&t@sga%h
[ ?o | cycl am de1 gDL oni st slfp éggsggom st uch as ©

t hi azolcompﬂﬂdomﬁéhsmﬁnammnw intlade a@pimox, alummum nicotinate,

car boST D GEaREPER e oholia e Beclabiatd”

repagl 'ﬂ'ilkfé’é?atlrﬁgéﬂnﬁﬁlfdzﬁ%%ﬂtﬂl Rd6ddnsal b&@%ibhse, icofibrate, niacin;
Non-limting exanples of antiinflammatory agénts that

may be PB4 agonigheuch as fibrates, which include, but are not limited to

fenofibrate, clofibrate, pirifibrate, ciprofibrate, bezafibrate, clinofibrate,
ronifibrate, theofibrate, clofibric acid, etofibrate,and gemfibrozil; pravastatin
sodium, simfibrate, simvastatin, niceritrol, nicoclonate, nicomol. oxiniacic
acid, etiroxate, thyropropic acid, thyroxine, acifran, azacosterol, benfluorex,
beta-benzalbutyramide, carnitine, chondroitin sulfate clomestrone, detaxtran,
dextran sulfate sodium, 5, 8, 11, 14, 17-eicosapentaenoic acid, eritadenine,
furazabol, meglutol, melinamide, mytatrienediol, ornithine, gamma-oryzanol,
pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, triparanol,

xenbucin, and mixtures thereof.
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conpositions of the present invention include
Al cl of enac; Al cl onetasone D propi onate; Al gestone
wo\ec@bosd7de; Al pha Anyl ase; Anti nafal; Anti naf i BE/US2006/003252
Anf enac Sodi um Am prilose Hydrochl oride; Anakinra;
Anirol ac; Anitrazafen; Apazone; Bal sal azi de D sodi um
Antididéetiazac; Benoxapr of en; Benzydami ne Hydrochl ori de;
Bronel ai ns; Broperanol e; Budesoni de; Car prof en;
[0080Fi c| opNwndimitibgrkamples pf fltidpbefienthatGChapled asedlin the compositions
Propi onat e; C obetasone Butyrate; C opirac; ) )
O oti o8t QW@W@W?}&{O@?H&@%@M@@H&&@W@@M metformin, and
Qor { 0dRKERGmIChbAACOLIch (PRRAMABIIOMASRK B ARRD Gich as

Dexanet hasone Di propi onate; Dicl’of enac Pot assi um

Di cl of epsiche3ahidayl -yl JemaoiiduiiaacaewtmideDelfloypnicionde,
Sodium _ .Diflunisal. Dfluprednate:.. Oftal one; DO nethyl

Sul 1 ox iBorBd. Bciride, e R ySo ALbiZh FBE: BHONTEom
Sodi u 1;%@56&,@&%11@&%1;&%01@ i Bnamd € glynsiRieNAgpinamide,
Fenanol'e; Fenbufen; Fenclof enac; Fencl orac; Fendosal;

Fenpi pahentwtanEdettplazarside tobutanide  toleyelamidep HDL agonists; PPARy
Fl ufenam c Acid; Flum.zole: Flunisolide Acetate;..

FI uni xPROES Qs Y OHARIoe: BRTGR g aeH2Bapgp S Eltazone, and
FI uor ofmhiakense af sihetsenclirditg beabute; cafditihthésoRiler; miglitol, and
Fl uret of en; Fluticasone Propionate; Furaprofen;

Furobuﬁ%mlgiiﬂdﬁci noni de; Hal obetasol Propionate;
Hal opr edone Acetate; |bufenac; |buprofen; I|buprofen

. ] profen Piconol; IIlonidap; I|Indonethacin;
Anmﬁﬁ%ﬁ%ﬁégeg}&%di um | ndoprofen; Indoxole; Litrazole;

| sof | upredone Acetate; |soxepac; |soxicanm Ketoprofen;
[0081] of eni Naindlithfitthigexinples d& antinflaoxiatapagéds that mdy bk used in the

Et abonat e; cl of epamat e Sodi um. I nam ¢ Aci d;

Vecl or FOBHEY BOEARL DLPEsCHh BN GHLT ORGP ALCIREBF A Rietasone
Mesecl anpR@iontRt AYddRioad AicsiohRIBEA Pl #3h MRS, Aimcinafal; Amcinafide;
Mor ni f I umat e; Nabumnet one; Naproxen; Naproxen Sodi um

Napr ox ¢imfenpariodive; AalisualbseydrogdafidenAmakigstehmrolac;

Or panoxj n. apnozin. . henbut a e P yhi )
yar oo Bl pBfedie, RAMARAROBIAAINE BB AR BLRSaproten;
PhenbutBrasyrnmdes Hydrochly£igs; BremeRinst Bripdedesle;Budesormide
Pi roxi cam C nnamat e; Piroxi cam Q am ne;_ Pirprofen;

Pr ednasatrrofon; Ciclomsaten; Ghgreny: Clinsolgn; Gobgiaspl Sxepionate;
Pr oxaz B G e B I : B ekila

Sal col g%‘?begg oﬁé;%é |%;e’q§§? %’gtl (g% %al ipggﬁg{l&gg’; cttlasone
Sangui masetatenCorlodoxahe; D&edaeargidesofideBésasimetasone;

-Srgfjgl)(lf &fﬁ%@?&a&%%ﬁig{%’ r Pe;%?%g%qﬁcgtgs%%u%; Diclofenac Sodium;
Diflorasone Diacetate; Diflumidone Sodium; Diflunisal; Difluprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Endrysone; Enlimomab;
Enolicam Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole;
Fenbufen; Fenclofenac; Fenclorac; Fendosal; Fenpipalone; Fentiazac;
Flazalone; Fluazacort; Flufenamic Acid; Flumizole; Flunisolide Acetate;
Flunixin; Flunixin Meglumine; Fluocortin Butyl; Fluorometholone Acetate;
Fluquazone; Flurbiprofen; Fluretofen; Fluticasone Propionate; Furaprofen;
Furobufen; Halcinonide; Halobetasol Propionate; Halopredone Acetate;
Ibufenac; Ibuprofen; Ibuprofen Aluminum; Ibuprofen Piconol; Ilonidap;

Indomethacin; Indomethacin Sodium; Indoprofen; Indoxole; Intrazole;
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Teni dap; Tenidap Sodi um Tenoxi cam Tesicam Tesim de;
Tetrydam ne; Tiopi nac; Tixocortol Pivalate; Tol netin;
waodoaesi7m Sodi um Triclonide; Triflum date; PCT/US2006/003252
Zi donet aci n; d ucocorticoids; Zonepirac Sodium One
preferred antiinflanmmtory agent is aspirin. Calcium
Channellsoflupokiens Ac€882]soCsiac] laoricimanietbpivfas kofeniacle a

chem ca] | | verse class of conmpo hayi | nportang ..
Ehor ap SUFsAtlse oo RREme Lo PR by e BylBamafe Sodium:
di seas@ged dtehdiflichid M6 Stisond D AYARS M eFendhis N cte Mesalamine;
such as hypertensi on, angi na, and cardi ac arrhythm as

( Fl eckéfﬁ@p@lazpnemethyﬂwgdmsolowulwm Marmiflygnatg;Nabgmetone;
(1983); st ein er |

Ther apSPTEEr STsBePLs SR NERPAS, B sr i rizeing podium
McCal | Or@atcnﬁ;ﬂ)’rparﬁkﬁﬁOx@@fodinﬁ)bxyphenﬂaﬁtazcme Parbiyline
(1985)). Cal cium channel_ bl ockers are _a het erogeneous

gr oup &hydmchlpnidenBentosag Pohsulpte SPdiRm; RecRhi#apng Podium

cal c G A anRd: -
chan In : I@sl&&%%e rrll@1 #eltilg EMC ‘FE%R Cl Légggﬁg&g ldFl>r acti1 ¢ ceijl 0 Cam Olamine;
Phar nad’yxprd‘ﬁemd?re@mlzhteﬂﬁuiblma PrbvBdlic Rcild] Pmklua@nézd?rpample

e | nreeaf e Ripsielon] Bomertit Sigpiel SEipecedin; Salsalate;

accor digafcdiftes; rﬁn@ﬁlﬁ%ﬁﬁ ChibtRRL S&ﬂazoﬁ@' S%'?ﬁetta@moﬂﬁd&ﬁcam
three major chem cal groups of drugs, th

di hydr cSplimdaw, Ruprofeny Thlnzstacin; flattiiBimate; Tﬂesqéﬁenwbuﬁﬁlm}q,

e adeniiee; EoulHP RBAMN TRRghe faNer el SbAEE R Ruine:

channelTibjiRgk ifocbRal PikEYteBolutesid,; T@lnidﬁﬁ Svdiesiidaide;
of the _lgqﬂesent i nvention incl ude bepr| dil, clentiazem

di | t i adeifluntidete; Zldﬂ@e@ams Girserorticoflseamepirar Sodium. One
renyl ver apam |,
p y % tng %g:{'ngﬂﬁﬁ ""b ory %%%ﬁﬁé’g%lﬁﬁe benlodl pi ne,
C|In|d|p|ne, efonldlplne el godi pi ne, fel odipine,
Calciumr@dinpelocleaci di pi ne, | ercani di pi ne, mani di pi ne,
ni cardi pi ne, nifedipine, nilvadipine, ninodipine,
[0082]II sol diqldiem dhbhde BRichérs are LdhRM¢A1Z/ i divarsd dlaM3arf cdipeynds having
i dofl azi ne, | omeri zi ne, bencyclane et af engne,

f ant of ampedant SegrapeRtic valle naihs ARt 1f egaripieof gfseasesinsluding
I nhi bi ts%e%ﬂ g?(ﬁé‘laségﬁo&s& ?1% ffs@l{ %Ta{:ﬁd cardlac

i nhi bi t'or e use NPOSI

pr esentarhishexihd @hedkﬁﬁ:dt&id eGir tlbafscetffZa(Hubp]a by pJ ]'37—1 6 (Q5983),

COX-2 I nhibit
Frlleclkelllstg;l SExpenmen’catl Facts and Therapeutic Prospects, John Wiley, New
York (1983); McCall, D., Curr Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium

channel blockers are a heterogeneous group of drugs that prevent or slow the

—1

entry of calcium into cells by regulating cellular calcium channels.
(Remington, The Science and Practice of Pharmacy, Nineteenth Edition, Mack
Publishing Company, Eaton, Pa., p.963 (1995)). Most of the currently
available calcium channel blockers, and useful according to the present
invention, belong to one of three major chemical groups of drugs, the
dihydropyridines, such as nifedipine, the phenyl alkyl amines, such as
verapamil, and the benzothiazepines, such as diltiazem. Non-limiting
examples of calcium channel blockers that may be used in the compositions of
the present invention include bepridil, clentiazem, diltiazem, fendiline,
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[0084] Non-limting exanples of COX-2 inhibitors that
may be used in the conpositions of the present
w0 poveqsi7en i ncl ude conpounds accordi ng to the PCT/US2006/003252
followi ng: all of the conpounds and substances
begi nni n age 8 of Wnokur WO9/201 10 as nenbers
of thre@ @@aﬂlf mabefzadil, pregylaming, sepetiadds tesediling, ivexapamil,

g:uogst2 alnces‘%#’9 EH%H% ﬁﬁn}cﬁﬁ}ﬂe t&’%ﬁld%’qﬁ%%ﬁgﬂipﬁg %fcﬁﬂdlplne
Ni cht bﬂ@ﬁfpln@fﬁodlﬁﬂie isfedipiie, 1a361i B4, lefCatidipde, n2@pine

entitled " Combi nat lontqﬁgp for treatin

pr eventRGFYHPEE, HEGIERH LY PipE.SREODESe isPIEE m@,tnﬁ,rendlpme,

acute CRLARARY, hGHARbGidY i

condi tions' t he cohpogﬁggqglﬁlgﬁ gdtegéces e(/\ﬁtafeﬁone

are selfwofameﬁwﬂa@n]mﬂ;mhdnmturesmhdr&ﬁkson et al, PCT

appl i cati on WX 09641645 published Dec. 27, 1996, filed

BCI/ US 9509905 on Jun. 12, 1995, entitled

CETﬁ%é‘r{%t °Hation of a Cycl ooxygenase-2 | nhibitor and a

eukotr, ene B4. Recept or oni.st. for the Treatnment

[0083h§f | nf FhRoRsERHne m%ﬁ 9@2@%& dybitenihas mayhegisedm th

this i R¥RRbIiAMhsIRhd pleBiik HRNEREiInERARONALE A ﬁv\%nd JT7-705.

subst ances referenced and 1 ncorporated 1nto

W9/ 201 10 by reference to art therein, the conpounds
COX-gdahidiigyst ances referenced and incorporated into

Ni cht berger, U. S. Pat. No. 6,136,804, Cct. 24, 2000,
[0084py r ef icerlimiting eaampleh of €DX-2 a’tdﬁibitdnethat)mpsa badsedindhe

subst ances COX-2 inhibitors referenced and

hoor pOPEPEHTTIRGS taah teRn nbEAS cBPREE At g t the

WO 096 I gignﬁ\%
950990?%3%?1 df&ﬁ@éog gﬁfzﬁl C% %%gﬁmgglry‘gl nat i oorr?lgglg o

Oycl 0o WigekasWO9{ 20 & ps members Oéthxe@dl@umqt siractil classes of
R t he T
o P e AR oo balSodlf 8818 M Hmnaugds gnd suptances

I nvent indrichadrs seledizie GEX- iahibaoxsiih Nietiberg &, B0¥Pab No. 6,136,804,
mar ket ed as VI OXX and CELEBREX by Merck and

Sear | e[sti24e#000p spfilad; G ompination dhesanshior Fregfing: preyerfing,or

W k

ok Gy LR Sy bSO
T. Pgn nélatgd c@;dmiclhfsg J emdet]mjcc?ilp]jmgﬁ amd substahcmtwiach ak stlbetive
1, 5-di e.c s of € ooxygena

o ot B BHEA o i1 LaRRa: ab Paa s aine W 19 GdAGHS published

o S S N U e

40(9) : “Cambinson TheCydaoxkypgnase-200Kibtor aﬂd dbLedotiienetBy s
I nvent 5&6cep(flcl)lrsfgntaé]o(%lllsl‘tl (i{oersthg rea%nenei (ta”li.nff" g te?tlo%s aThe meaning of
COX-2 inhibitor in this invention shall include the compounds and substances

referenced and incorporated into Winokur W099/20110 by reference to art

therein, the compounds and substances referenced and incorporated into
Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, by reference to art
therein, and the compounds and substances which are COX-2 inhibitors
referenced and incorporated into Isakson et al, PCT application WO/09641645
published Dec. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitled
“Combination of a Cyclooxygenase-2 Inhibitor and a Leukotriene B4

Receptor Antagonist for the Treatment of Inflammations.” The meaning of
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fluorescent diaryl oxazole. C. Lanzo et al,

"Fl uorescence quenching anal ysis of the association
wa@paedsxsoci ati on of a diaryl heterocycle to  PCT/US2006/003252

cycl ooxygenasel -1 and cycl ooxygenase-2: dynamni c basis

of cyclo.%genase 2 selectivity", Biochemstry My 23,

2000, D2 Zamtmtpr wthig-invention llsp mcludesrmﬁe@ynletanélcelecomb

(o 2 e TR CpBRER i MG AR SERR B Ar

meani ngedpectirly. 2Rd>fBJSUxﬁlb IsQﬁsdu@seHhh WlhBMﬁnW@BD/ﬂ}lSlO as compound
|ncludes val decoxi b, See

" 4- [ 5- MePRPI9- Selsrenl is Essussed|as|SEl-PBERSHn dhrsamenefesaricaeand in T.
\(/;glxd ec % nﬁ/ésd}P %ﬁtmaggodgﬁk@%kélﬁgtédrp%gé 5],$7d1grg/ rPafrazole class of

par eco Myblposjzgénwmﬁmhibmrs pRntfication of aqisymdégphenyl)-3-

N G- B G s dnevmam s (SES8685.

Sodi u mceécg’;gﬁ?ni e chghe ?Ipﬁr \J’E Lo, Qb@r 1947 ng%hg{}f ?ﬁlng of

Par ent er al dm nistration
43: 16610XexBhibitheintha rmvegtlolﬁ ammdkudes ISICBD9 osferred tolrs

i nventipn als | ude substjtution of the

Ul FondieHReRE ey oREot. U Fedie @ ob ehhistrgise aHgrchinganatysis of
et hyl sud ££M5t1dﬂ3&nﬁtcﬂsso§§ff@n Jf a §@FRAerBEycid to @Eﬁbf(‘?g%‘ﬁsel 1
and activity of sulfonam de-substi'tuted 4 5-diaryl

t hi azolaad cagdogwigernasele dpnashio brsig eﬁ@@éomgﬁnﬂwﬁﬁﬁl@ptswfy”,

1171 7P Gt ey e 0P kot Aaw SRR kB Y By e al, 4.5

" Desi giDiantoxaysit vdsbisorobf Syﬂl(foﬁpgénawb gcotuLPdMed. Res. Rev. May
4, 5- dlarglthlazoles as_sel ective c Iooxygenase 2

i nhi bi P2 19(BK 489-g08. VB meping of GPX-AFHiIbiy in figgigvention also

i udde SRR i o, e KRB A PLPAKRAAR O,

articl @Sk]beﬂehb@éfonhnﬂb Vildedoixih: téoPstenifanBrSEktcagd: hthdbitor of

F%C;g? nhgﬁé E@ﬁ 25’%?@?@@5‘2{77 ,@Qfllpp;gcomb sodium salt

thallQPbQ&ﬁbﬂB%&ﬁwn §&:gﬁﬂ@ﬁﬁwﬁﬁ@@%m%&ﬂﬁ@&gaﬁﬁ§ﬁ
Aug. 15, “2000, In he"cy cloox§genase i nhi" bi t or

cel eco phbnylmugmd]mwptm@cssmum ISel kP argeonity Sedinmat Rotent and
Bl - 2. SHLHVE htior BEERYGS Tor PueeglisR ABinihetipe 7. Vs Ghem.

( 2000) 20006V eani16g1-956 L0 Smesih bt QOXN-2 idbibifor in this invention
i nvention includes the cycl o- oxygenase-2 sel ective

conpou e indpdasdhewstitativn pEthe shilenangile moiety as a suitable
"Cyclo h I .

1! BN ADAUBAOL R 9L 0L O g Sy o

of Pharasweie) @fgsyﬂfbﬂeeﬂﬁ): suipdtitutd®@8,5-did3 1 thldzd s as eelective

especially p. 1126. The
cyclooxygenase-2 1nh1b1tors ” Bioorg. Med. Chem. Lett Apr. 19, 1999: Vol.
9(8): 1171-74, and compounds referenced in the article “Design and synthesis
of sulfonyl-substituted 4,5-diarylthiazoles as selective cyclooxygenase-2
inhibitors”, Bioorg. Med. Chem. Lett Apr. 19, 1999: Vol. 9(8): 1167-70. The
meaning of this invention includes a COX-2 inhibitor, NS398 referenced in
two articles: Attiga et al, “Inhibitors of Prostaglandin Synthesis Inhibit Human
Prostate Tumor Cell Invasiveness and Reduce the Release of Matrix

Metalloproteinases”, 60 Cancer Research 4629-4637, Aug. 15, 2000, and in

“The cyclooxygenase-2 inhibitor celecoxib induces apoptosis by blocking Akt
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meani ng of COX-2 inhibitor in this invention includes
so-cal l ed NO- NSAIDs or nitric oxide-rel easi ng- NSAI Ds

WO edoensx® to in L. Jackson et al, "COX-2 Sel ece€WES2006/003252
Nonsteroi dal Anti-Inflammatory Drugs: Do They Really
O fer Any Advantages?", Drugs, June, 2000 vol. 59(6):
1207- 1296va4ia8 1 heman piogiatecapeericglhy nderendontly ofifirl 2¢) Hsu et al,

Al'so i i j 2+ 0fi bi.tor . j
this 1 noaier sl ChemTERR0a8h o SThe BetibRos bloce
I nhi bi tshibie iCENs thviestieninylodesalie cydlbexEdate-2 selediizygme
in aratio of greater and preferably in

1 10 t
ratio GPTRPUIGISEreREed lamg@?lreéo %@M@e_cpxwaew%k%hanwology,
99/ 2of1 Ipill98101% ¢ 16GheR hstiebaRBto N?WIB%Q%;P’, BHeFBof

w th ee el 8ctrons under traditiona
val enc@hsimadcblogly ¢ t9990 molpkdi8r 11 2p Uil 3, see d¢shemally p.dda6.e@he

cel acotrasyineigthok S RubRuRe ot PRt oGl No-Nsas

di ff er @phitfié BRids#élbAstigENEWYDE Rifertddannis & Fhckidnsdt al, “cOX-2
substituent to have no SI&QI ficant el ectron

i nt er aSeleghivalNonsterpidak AntitdnftamymatoriuBrigs: Phdher Realdy Offer Any
substit 1ol | a t L Vi i £ hin.

Shon s (iR Bon SR8 Ge 9080 G5 S0BEAI 1Y ald i afictes at
subst i fenétestuhd 2Be Al iatladed wahé edating bNEODBY iinHileitat in this

of the . compound, sel ected fromthe, group.of .a hal ogen

F, O, ipgengen jnclydes gy %m\?lrﬁl%tl S@nge,lg 531&1%96 $9§%2

¢ _ . F. :

or PUEPRSAINOSvel me_st)ﬁg’% 13?%&?%??&1{1&?%?8&@ 1 and

i nhi bitor, "one portion o or shou
be hydpogftrabliydn aath dftae leastdrto daastreferencedimpiWidokor WAD §8/20110,

B AT o e IR e B
Appr oaghlenée el &krodlpalri¥esH1vn doly b3R3d oh AGYHEH Mk (as in the

nabumet one and etodol ac. Recogni zing that thefe is
over | apulavteminetpocticnedfaglecoabloand 2 seqpnil lsitbsituens locatgdion a

in this.pa raphe the intent of e rLm Lo
ot b R i L0 o0l ARSI R R o sigpificant
COX- 2 ielRirdn trfdrsctionsli@Cthie fiestistbdtit@ens eTME€scebnd fibshiukhtiBould
COX-2 over COX-1. The inventors add to the class of

COX- 2 YR 1 eleteonggativify within sich; spbsditeend greaies than g, or the

bear . ; ) _
A s S M G
See, aksmpotiisgteetedetonathe,group ofld lidlogenErt, 0B @) or a group VI

consi deyations, including activity testingo .
met abopfef%F S % Q&b for Byrepses fhHis %IBP]iua?f{ geagipgof a COX-2

Cox e G 4R GO iy Bl

sel ect other f@KoR lipophibic.t Atsoiiscliidd 4s%, GO hmhibylor 8re(cBmpounds
listed at page 553 in Pharmacotherapy: A Pathophysiologic Approach, Depiro
et al (McGraw Hill 1999) including nabumetone and etodolac. Recognizing
that there is overlap among the selective COX-2 inhibitors set out in this
paragraph, the intent of the term COX-2 inhibitor is to comprehensively
include all selective COX-2 inhibitors, selective in the sense of inhibiting
COX-2 over COX-1. The inventors add to the class of COX-2 inhibitors
useful in the invention the drug bearing the name etoricoxib referenced in the
Wall Street Journal, Dec. 13, 2000, manufactured by Merck. See, also,

Chauret et al., “In vitro metabolism considerations, including activity testing
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fl uor ophenyl) - 4- (4- net hyl sul phonyl)
phenyl - 2(5H) - furanone] referenced in Yergey et al,

w@ewg/08srab. Di spos. 29(5):638-44 (May 2001). H¢EUS2006/003252

[008s{h

i nventors also include as a selective COX-2 inhibitor

the flavonoid antioxidant silymarin, and an active
i ngr edioémetabnlitss,| iy e disgoveiyl ayxdlsnllemomwﬁ the CO6rd migtibidared

R e o

agai nstzodE)plAa{dtm sélfecthetm@Xru mnﬁ)m@ﬁfsmu #5,8- duébmtyl &1(3-
al , _ﬂgnl fi cant I nhi bition by the Flavonoid
Ant i oXi

grppheylly Mﬁmﬁt@éwlﬂsqnymzl@ﬂtz(éﬂbéaweb%w@med in
13-
ot e G UE S BRI 100 o SIeot AR ARG, The inventors

I nt er | alskiimelddedspselcetipe @@é{-@ i i t B ENCA oo idsemtioxidant

Clror . BUDHUER GO o G iogiecieR S EaRHp b0 T Hfofemonsrated

26(4) : 3phirtanfOR- ﬂﬁﬁ]@ﬁﬁ&?relacélvleX&@U)ﬂl haSbReA nTHéSs?@n{aﬁn also

treat |liver diseases I n Europe. [0085] A nunber of

abov e- ishiened protedti@Ogadnsit dbplmmmfghata@lqmecp@rnghsathao et al

sel ectiye X- hi bitors,.and . xert t action

conver sgltﬁ?l%)%n Tyt 1%@ e&lavo éAfme%‘ $agjf:$lll ik 12-0-
i nhi bi t@fasecahbPpB&ibbVE3- aéwhtéem@a mo@ulat®n 8f arﬁfdixhiahﬂirﬁi
formed fromthe above-identified COX-2 inhibitor

pr odr udeilemmatgssenzymes and cydeexygenssedondantodekin-1 alpha

publis

13, ) o Qe S ENCHR e %S{g%xi&g pq‘:’égé‘sﬁiég&%‘eid.%‘ieﬁfmn of

1995. @agemtddm premction)y dModf Cddeibog Aadcember 19995%3] 26{4):321-33
entitled: Human cycl ooxygenase- 2 cDNA aqd assays [

eval uafMI® EQO080%ytibrmaran basheen yiedyjo treaf liyer R I Urope.

ordinary skill in the art would be able to determ ne

et hers fiin o‘?&‘%{f*thé shode %@énﬁﬁfedl m}@%}ﬁbmg bk rOdrugé oiaselectlve

precur sor X-2 inhibitor, and therefore part of
t he pr &%+ inhtbgotsi aml exeitheiractionbyreonversinhitbvivo tethe active

086 nlimt rec t.hr.0
oo 208 Selp el R T RERAST TS ardivh B ot LSk imhibitors
ar gat r ghaisd {RIPAGE ab@ﬂé’qdéﬁﬁﬁ@@()@)@@ﬁﬁﬁ&ﬁc& p@)dirﬁgﬁ ar@ ﬂescnbed in
[0087] Non-limtin exarr;g es of diuretics that
Used | detefldn mgégz%ﬁobrw bihod Hen. s S0E WO AR PBrpebhshed Jul

| nC! udq ;a1 Sdy BadlS. pROQA! DLW Iaad 96, 15SNANGRRh e

but hi azi' e, oné ¢ycrop en razide
cycl ot hdaa@ﬂln@@of Urﬂ IPbt Aol 6543 20N caitled “Huﬁmwyzbnﬁygenase-.’z

I ndapam_de, hydrof| unmet hi azi de, net hycl ot hi.azi ge,
cDNA and assays for evaluating cyclooxygehase-2 activity,” a person of
ordinary skill in the art would be able to determine whether an agent is a
selective COX-2 inhibitor or a precursor of a COX-2 inhibitor, and therefore

part of the present invention.

“Direct thrombin inhibitors”

[0086] Non limiting examples of direct thrombin inhibitors include hirudin, hirugen,

Hirulog, argatroban, PPACK, and thrombin aptamers.
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neticrane, netol azone, paraflutizide, polythiazide,
gui net hazone, teclothiazide, trichloronethiazide,
wa@e kioetsasrodrin, neral |l uri de, nercanpham de, PCT/US2006/003252
mer captonerin sodium nercumatiliii sodium nercurous
chloride, nersalyl, acefylline,
Diureffesror phol i nonet hyl -t heophyl | i ne, pamabrom
pr ot heobr om ne, theobr om ne, canrenone, ol eandrin,
pi ronQ} act az em de
[0087Eu et amoa-ghng 'ﬁgg é\lﬁ, gf cﬁﬂ}q‘?gs t%%ﬁ%ﬁ Bgﬁsoerdgéo ognposmons of

di sul f &[Bpi&enﬁhbﬁitﬁﬂ 1ﬁélhdicﬁalﬂﬁaﬂid¥;‘ Bmdi@ﬂulﬁ&hfadﬁlledlﬁanzﬂnazlde
nmet hazol am de, piretanide, torsem de, trip

xi pami gethi iagideneilehalidone cyglﬁp%h@%lﬁawﬁl@thl% sﬁnﬂnémde
am | or | r [ 1!Hﬁ§t

et ozol i ﬁl?az (%d{r%gg a‘% %&ea Qll{lg&gélléydbg% Bn%%fr? gt lﬁFﬂthOthlaZlde
nmet och aieuomae, metzlalzmm, par,aﬂptaazn&m; )plolyt]nemdd: |qtun§eﬁmfzmm,
triant er rea, and ther gl[lagl ng on

the di & #neZl fritichletpm f‘%{ %. 5}15186%

adm ni $teL@thhbMide) feP@bldRitrin BRI Merbin /RN WERn, Hi@curous
fluid bal ance whi e avoi di ng hypoKal em ¢ al kal osi’s.

The adwhloiide,madrsayl, a¢efyplling Ssinormhobinorbethylrtheophytlmenpashabrom,
pot assi_ um chl or.i de. or. t he dai l 10 stion of. foods

N th: hPUTPROTaEe P s Stk S SRarD P aci08e

banan aﬁcé@&zo%ﬁﬂ%%ﬂﬂsfﬁ@ aZeBEnidb; %mﬂbteﬁﬁ&‘@ Bliizolamide, clopamide,
Ant agoni sts [0088] Non-1imting exanpl es of an

endot hélm%OI@@e@sdfmd@,a@mﬂZQMI%ﬁuﬁwm@é mefagsiden t he

conmposi ti;on n
bosent a nethazslla%no% %%8%{112% {sﬁ{nl] H{aﬂ a@gg 3 %Ifﬂsa?rg&e, %lll%e,tradme,
SQ 286@fhisoatetraline, dnhdt@yinepaialilatide atbatin,tchivrehil, dthdsrfadacid,

Reduct ase I nhibitor (Stati ns) [ 0089] HMG- CoA
(3- hydﬁ@%&? i hyﬂa@ww@nwwsgm bide, BrEpiid, mptochalerneagyzelimine,

the m g’n =4 C K g%r%é tefoRb Alr¥Z §8d MMl tferbd fMTchBting on

reacti i osynt hesi's
( HMG- Cdatdvinetit mmpto@z)sd, paiaskivie Gaalse te atﬂraﬁmtemd] tdoihe patient in

i nhi bits, HMG- CoA reduct.ase, hi. bi

the syMHIFEL QPRzR Hedli dP8n e mliidicE s lgud akdosis. The
reduct ﬁﬁlﬂlﬁﬁ'ﬁ@hb?b&ag%ﬁ cQ?EE‘mUtﬁ@ thrhPoft I\%O%Emm chlonde or by the
i ndi vidual s wth hyperchol esterol em a. re recently,

HVG- CoAailethgestmaef |fmds bvithohigh patassitre eantshiceh 8% fereexample,
beneficgial in the treatnment of stroke (Endres M et

al ., PPEVREYT RIS U s A 1998, 95:8880-5).
[0090] HMG- CoA reductase inhibitors useful for
EndothelnfeddptsdnaidoainisM t h the agents of

[0088] Non-limiting examples of an endothelin receptor antagonist that may be used
in the compositions of the present invention include bosentan, sulfonamide
endothelin antagonists, BQ-123, SQ 28608, and the like); and mixtures
thereof.

HMG-CoA Reductase Inhibitor (Statins)

[0089] HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase is the
microsomal enzyme that catalyzes the rate limiting reaction in cholesterol
biosynthesis (HMG-CoA6Mevalonate). An HMG-CoA reductase inhibitor
inhibits HMG-CoA reductase, and as a result inhibits the synthesis of
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the invention include, but are not limted to,
sinvastatin (U S. Pat. No. 4,444,784), lovastatin

W@ hog0sPad . No. 4, 231,938), pravastatin sodi unPCTIUSR006/003252
Pat. No. 4,346,227), fluvastatin (U S. Pat. No.
4,739,073), atorvastatin (U S. Pat. No, 5,273,995),
ceriva ptiroL o BumberafdiM ot b meduskase inhakitprs havg tgen used to

Pat . - : - :

5 236, OB ENEERR N RypeihoRsRrolomio Rstdecetty SHat o

5, 256, G8Ryctdse ihzhiRe8have, bz shoh toheI At in theltemdnk of

5, 202, 327: 76,021 .5, 196, 440; 5.0 86: 5,091, 378:

4. 904, gWgke é@é@@,ﬁg&;al-s?% ,ails%?adsg,cigles, 312?985,9@36?%@;

5,116, 870: 5,112, 857: 5,102,911: 5,098,931; 5, 081, 136;
[00902, 025, G0G-BoA2ddvttde inhillibfs Usk@il for QddrdittiraRoPRdh WeBagents of

, 997, 837; 4,996, 234; 4,994, 494; 4,992, 429: 4, 970, 231;
4, 968, daginvantegdndade, bnt @8 noplimiteditog sicyveTatin 4 $4Batgdlo;

2 573, detie Tl (@58 $50n 2a 30 e ifpa . .

di scl oNy. eég4622M) ifleRagpaire.s. Bt ENb.NCTINEME aestvaR4etR] (U.S. Pat.
by reference. [0091] O her non-linmting exan_gl es of
2}

HVG- CoAYq- 8el[é P43k crimtastatinorns! numaroypesthese dessebed i W ifePat. Nos.
conposist d-0N3505 186063 rs05QMosl NYSHY HRS 38449408 265 435: 5.260,332;

mevast atin,” pi tavdstatrtn, "rosuvast at’im, gencabene,; ’and
pr obucdl317103ad; §,883,25RAF2R6s689009 82,2081, 3 6901 25 83 02,604; 5,166,171,

Compos P Bre 7o PRI RAL SREHD, 5081 s Rfiod el 0% 6146 385,932;
acef yl l5i1%9,438C81 ¥ 81 st 0,309, 5216,870,01 . 8769110991 1; 5,098,931;

anri noné, benfurodil hém &uccinat’e, 'bucl adesine,
canphotbdiBld8s; &,62%a00; B @BNi453; &PhA7 16,5, HEncdanione,128; 4,997,837,

desl angsj dj gi I i Gint al i i gi t,0xj.n j i )
e anasifcrsy 901 81 od) ot 2615 PNy o 33K D57 o0
enoxi Mays0,675Y 4,046 B0 &l 91, 86080 84S 800; 9409147214 1089, 143; 4,929,620
gi t oxi n, %f cocyam ne, heptam nol, hydrastinine,
” bopanRe,H6divab 21k 4,063 es9 708+ the diselosures of which
!f’f PrES Paesh . o C  bend

nerifo ﬂ?ig ri ne, pinobendan,
prenal éﬂ%gfs%%ef%g@{pk gerl |%§1%9g§€g€e\éfg§geni n, scillaren,
scil larenin, strophanthin, sulmazole, theobrom ne,

[0091} es nar iOtherenonxaniting exdmplanof VG-Dodsretitiaisedhhibitéis that may be

inhibitors" J]0093] Renin_.inhibitors are.c ounds .
whi ch i“ﬁ?‘gﬁt{é? %‘Wé%ﬁlﬂnﬁ ef g’@_tﬂr?ﬁe’élvn}ﬁm’ro_@ﬁﬁ“ﬁl__%q:\l@ﬁﬁ’%taﬂn,
i nhi bi ?ﬁﬁs‘?’as‘taﬁﬁ,l 1oGRa813tiA CoctdaBh A Bt SBbhdHRL | Ves

t hereo peptides and derivatives thereof, and
anti bodies to renin. Exanples of renin inhibitors that

Inotropic Agents

[0092] Non-limiting examples of inotropic agents that may be used in the
compositions of the present invention include acefylline, acetyldigitoxins, 2-
amino-4-picoline, amrinone, benfurodil hemisuccinate, bucladesine,
camphotamide, convallatoxin, cymarin, denopamine, deslanoside, digitalin,
digitalis, digitoxin, digoxin, dobutamine, docarpamine, dopamine,
dopexamine, enoximone, erythrophleine, fenalsomine, gitalin, gitoxin,
glycocyamine, heptaminol, hydrastinine, ibopamine, lanatosides, loprinine,

milrinone, nerifolin, oleandrin, ouabain, oxyfedrine, pimobendan, prenalterol,
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are the subject of United States patents are as
follows: urea derivatives of peptides (U S. Pat. No.

WG 20808835) ; am no aci ds connected by nonpept i PET/Ds29d6003252
(U.S. Pat. No. 5,114,937); di- and tri-peptide
derivatives (U S. Pat. No. 5,106,835); am no acids and
deriv apioselﬁaﬁdhar esibufogein, fitaren\os!larsnihQgtr@phanthing sulmazole,
5 095, di ol sul fonam des agnd sul f nyl U.S. Pat.

S, Gsabbmme Vhodrr PRI Ged U deteoRe
5 095 006) pepti dyl beta-am noacyl am nodi ol

“Rem,gg{;)%fg}pes (U S. Pat. No. 5,089,471);
pyrol i mdazol ones (U S. Pat. No. 5,075,451); fluorine

nd chkq] '
s P81k g ol el K SADIELH 09SO o
Pat . Nﬁsmnﬁnlﬁiﬁﬁorz @ﬁclaiachnznma 4611978 derNativesgherdeofhpeptides and

for | vy e hgteopand angodisds gbras dptanRIR T St bititors that
al coholg tflsup; ecﬁ’ 3F Unﬂ@d Sﬁt& ??teﬁ%?a}e aﬁ%ﬂ@@*b Q& derivatives of

ant i bodi es to renin (U 80,401); and a
vari et pepfdes (& Ppteploi ﬁté‘eﬁ &30; mnmomggismh@m@tﬁd hyuogpeptide

5 06, BB GEA o SUATT 8B ber (i dorialys A pat o

[ 0094] 5N08;855 iakdifgaddwdidl Reivatvey spebfl(di Pat. Nvat 5,084,869 and
be used in the conmpositions of the present 'nve%ggzﬂ)

i ncl udé:098:4d9) |dw1éu1f@1aﬁﬁé¢s| apd gulfinysi (U HagdYo. 5,0
cycl an i .

a chi oSSR PRRliSl TE NG o BRRIBRAARNTbsts aipoacy!

fl unar laﬂmﬂtehollcbthdrﬂams (V.. Pat ploo 6j089,47 k);)gwobmi@zolones (U.S. Pat.
dinitr i de no r at Iomsr xi ne

naf r on$f0 5# géﬁ'&’ gring, C:]’EJ‘BTI}erF iting oh 5% oafaﬁgﬁtalmng peptides

papavegufse Paf R Bfoxls Buﬂepeﬁdd@zp&ﬁﬂ{ol di6ls (W X PHINGS, 5,063,208 and
vi npocetine, viquidil, ‘anotriphene, bendazol,

benf ur ddi4t, Gﬂé)nNs-mph@dme detieriwien daSoPd, Neht,89 2460 pepstatin

gm ggg alrlféartﬁlﬁg ﬁggng?tolklbdéf %g(g%%)'agme egcl)((:)yré: ? Sﬁzgﬁcﬁs (U.S. Pat. No.

er yt hr igtagls 298y, madtidcloahleantiBbdibedaeain (U631 Pat. N 4,780,401); and a
floredil, gangl efence, heart nuscle extract hexest r ol

bi s( al prEetdiofpfher nertideeansd analogs dhereofkExd Behdiase>,071,837,

hydr al
Chel 11 ARG SO a0 sdhRREA s PASHE ERas 12, and 4504400

nitroglycerin, isosorbide nononitrate, isosorbide
Vasodligforsr at e, and ot her nitrates, pentaerythritol
tetranitrate, pentrinitrol, perhexiline, pinmefylline,

[0094pT eny Mnnl@rmtﬁlrg%lélhﬁles of bzis@ﬂﬁatoﬁ)thdt@hﬁy}fdd usB&in the compositions of
trapi tricronyl, trinetazidine, tralnitra
phosphéheeprewnémam@ ingluderbensirelane sinnagFiac, Té??ilpﬁ,aqyclandelate
bencyc lcﬁ'i]c?mca{?& td?i%ﬁbf)ﬁgmme dichloroacetate, eburnamonine, fasudil,

fenoxedil, flunarizine, ibudilast, ifenprodil, isosorbide dinitrate, isosorbide

mononitrate, lomerixine, nafronyl, nicametate, nicergoline, nimodipine,
papaverine, pentifylline, tinofedrine, vancamine, vinpocetine, viquidil,
amotriphene, bendazol, benfurodil hemisuccinate, benziodarone, chloracizine,
chromonar, clobenfurol, clonitrate, cloricromen, dilazep, dipyridamole,
droprenilamine, efloxate, erythrityl tetranitrate, etafenone, fendiline, floredil,
ganglefence, heart muscle extract, hexestrol bis(alpha-diethylaminoethyl

ether), hexobendine, hydralazine compound, itramin tosylate khellin,
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br adyki ni n, brovi ncam ne, bufeniode, buflonedil,

but al am ne, cetiedil, ciclonicate, cinepazide,

wW@2weasi’ze ne, cycl andel ate, diisopropyl am ne PCT/US2006/003252
di chl oroacet ate, el edoisin, fenoxedil, flunazine,
heproni cate, ifenprodil, iloprost, inositol niacinate,

i soxsupidpflazind adnnidolhexkatritiekmedihazing witeydlycesn, isosorbide

naf ronyl , ni.canet ate. ni ceragol i ne,, ni ¢cof urangse )

ni cot i MRS sosoRide dimie, it e Dentactytriol

pent oX idthnitiAE peirinitRe SdrhexBlirRs pintdfARHe, Hrédylamine, propatyl

suloctidil, tolazoline, xanthinol niacinate, and

m xt ur adrathevadetylljrpouaidicrieronyhttrimelagidine srolndtrate phosphate,

compound” refers t . u ' f l. Q;

eher or 1 opadift S dminfgfy SRR Dt lRML, Ren ol Ui ne,

a doublbeadylingki, bitlviadithifk, difenkrie/buffvde@anbetalahiing cetiedil,

hydrogen, an al kyl, an ester, or a hgtero_yclic ring,;

R3 and crelomisate, citenazide spwanane. oyclanddlse, dispprogylamine

el ectr ' . OV :

Ceast oidtbadlty B RBR, Lokl BenBhfY hghobiogle, Atnprodil

Exanpl dlepmfst, irygital madinee,dsoxsopritets kalhidinykidlikdeint, nexéyhyoe,

limted to hudral azi ne, cadral.azi ne, di hydral azinge, ..,.

endr o) B2 AP GRS RSO BIPA P o D GO AT GRbP  B¥icrin,

and t hechtiKRinc VoG RRH RIS, ?irﬁ)@&m@rodﬁlglaﬂdﬁlmﬂ J fufbctidil, tolazoline,

exanpl eés of vasopressors that nmay be used in the

conposixentbinol sfachhte, prdmbirires et on i ncl ude

amezi ni um net hyl sul fate, angiotensin am de,

i met ofy | ] ' B ' ' . .

005 2 R0 B ARBRTLIG oo, 14 LEAEHA pving e ot

nor epi nephri ne, phol edrine, synephrine, and m xtures

t hereof . GE CrossRy nkRBreakers (advanced gl ycosyl ati on

end- pr oduct crasilih be eakers) [0097] Non-limting

exanpl es of AGE-¢resgkiFvk breakers that nay be used in
t he conposi RronsNot—MNe esent invention include

Al brium. AGE E tign. lLnhibit . .

al yeos A A Gredtet Povmarruf § ShE T BACTb s bR and Ra
Non- | i gid d20B ifd¢pemleaty @hydiohed, an Alkyl,an esehbbi héte®cydirtring; R;
may be used in the conpositions of the gresent

i nvent iaathRi Atsl qadle idienengleailne lonemrisof glopirguscor afhygoagen, with the
Non- | i m.t.. I 0 the Kve. ] ngnredi

oy be PSR KR E o K RER A6 1 5o A Eth B diles of
I ncl udéydializirRr®mpotinds ifitlués bubare hbelithited vibudgalazine,

representative ¢l asses, of conpounﬂs ﬁs,meL{ ﬁs_thei& )
phar macadralaging, c}lhydralazme, endralazine, hydralazine, pildralazine, todralazine

and the like.

Vasopressors

[0096] Non-limiting examples of vasopressors that may be used in the compositions
of the present invention include amezinium methyl sulfate, angiotensin amide,
dimetofrine, dopamine, etifelmin, etilefrin, gepefrine, metaraminol,
methoxamine, midodrine, norepinephrine, pholedrine, synephrine, and

mixtures thereof,
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acceptable salts, isoners, esters, ethers and other

derivatives: [00100] Anal gesics and anti-inflanmtory
w@g®ans377such as al oxi prin, auranofin, azapropeZDO82006/003252

benoryl ate, capsaicin, celecoxib, diclofenac,

di fl uni sal, etodol ac, fenbufen, fenoprofen calcium

f1lurbiprofen, ibuprofen, indonethacin, ketoprofen,

ketorol ac, |eflunonide, neclofenanic acid, mefenamc

a0 B TR A A e S B PR BT o

sul i ndac, .t etrahydraocanpabi nol,  tramadol
[0097}  orret NaRilivaiting 91931@111]35 el R erestinlnbre er%ﬁ)@hmég be used in the

al bend fg) 1t1(91 EV ﬁQ&ﬁ%ﬂ%&ﬁ&@ﬁf&%eb um.
canbendaz ro i ver mectin, nebendazol e,
oxammi qui ne, oxf endazol e, oxant el errbonat e,
AGE Boramitiqu dwitibiqrs pydvantael glpmisyintiorecrshur ot foerdimndtighitors)
[ 00102] anti-asthma agents, such as zil euton,
[0098Eafirl Nbﬁ&i‘mltlhg ekathples 6£AGE| foahationriniibions ke tmaydredised in the
al buterol; OOl%ﬁh anti - bacteri al &é‘ﬁ‘ uch as
al at r oFPTBRREHGRS etH;FF%?Hf/’(E‘iVﬁnﬁ‘)&dE?IB magedHhSt hi ne
penicillin, cinoxacin, ciprofloxacin HO,
OtherYethdst Nr orTyci n, clof azi i ne, cloxacillin,
denecl ocycline, dirithronycin, doxycycline,
rythr h
10099 Yt Faabiiing RLAARTH N ncr i ¢ Bt AR thatpay be porbined wi
moxi f | thesenebivlbl, conglositions mchuledhut aietnad figitedttoithe following
nor f I oxaci n, of | axac i cin
1t aperitreneineye eyt edmooli G et s b Panacouticaily
sul phahenzaBiedRits, 34nRiadax%tsN Bthes Wh Be¥e dafvafives:
ul phacet am de, sl phad| azi ne, sul phaf urazol e,
sul phanet hoxazol e, hapyri dine, tetracycli.ne,

[00100} i et Hoplgesies «zrrf%ﬂiﬁﬂ B0y dﬁ@rﬂwﬁ%ma&?wﬂ{lm{mﬁn
anti - vi [ k@%gg&a%en Zf#l%ﬂ: 9%33@1%31(:9&&5 iagalisl ﬁé’c‘ Biflunisal,

del avi P VIT rnavir ar’n vu
nel fi natbldblacmﬂbdfalnlfaﬁ)prdsﬁeh oaiemmr ﬂuﬁagmrfmmuprofmnd

L Bl e
anoxapiHe ,
fl uoxet] ﬁ%{i'ar&%ﬁﬁfe{o‘ng enaggxen N:apReI, Bxﬁgﬂeﬂbléltazone

nortrlpty I ne paroxetin rtraline
t r az od phenyHiitazone, pirqxicarm, nefeomlis aubndaan@tralardlrmaamhmol

HCl ; [0010 ti-epileptics, such as becl am de,
car banﬁtf’éﬁghé‘,n 06‘?@}%%‘5% et hot oi n,

[00101] antihelminthics, such as albendazole, bephenium hydroxynaphthoate,

cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,
oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and

thiabendazole;

[00102] anti-asthma agents, such as zileuton, zafirlukast, terbutaline sulfate,

montelukast, and albuterol;

[00103] anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,
benzathine penicillin, cinoxacin, ciprofloxacin HCI, clarithromycin,
clofazimine, cloxacillin, demeclocycline, dirithromycin, doxycycline,
erythromycin, ethionamide, furazolidone, grepafloxacin, imipenem,
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fel bamate, fosphenytoin sodium [anotrigine, nethoin,

met hsuxi m de, net hyl phenobar bi t one, oxcar bazepi ne,
w@arangd’madi one, phenaceni de, phenobarbit one, PCT/US2006/003252

phenyt oi n, phensuxi m de, prim done, sulthiane,

ti agabine HO, topiramate, val proic acid, and

vi gabatlevafioxpan lorflosanin, tRenifexacagd6l, snah@lumca‘s nitrofurantoin,

e e

f 1 ucyt apiraycig)sufiabetlzdnide, Bﬁlpl@e@i@ﬁﬂxé%@h%&@ﬁ‘@%h&tamﬁg
m conazol e, natanycin, nystatin, sulconazole nitrate,

oxi con&vipbadiazpgisHiphptyeazots, SUIPWM@@% sulphsppindine| e
d . h
glnl 033?[&?1%5}% ﬁ-giéér%llécgrm]tﬁgl su | npyr azoﬁ@’ ﬁi’ogigg] o

antl-nalarlals, such as anodiaqU|ne chl or oqui ne,
[0010eh| or promgudmil bgdAat, sudtadsaibacvir, amptdthvir, relavirdinenefaviting,

th | fat
Fgggggﬁﬁéﬂszr M“S&Hﬁlhggv g, ngr, geg/g;@pl%égﬁtggavsiy sac?ulgavir and
di hydr qerg@hes ni ne nesyl ate, ergotamne tartrate,
frovatriptan,” nmethysergide mal eate, naratriptan HO,
pi zotifen mal eate, rizatriptan benzoate, sumatri ptan
[0010§hccu namé-deamsm Fuchy dspanxapide,iiubtorden, icitaloptean, ichingipramine,

agents, L ro nzhexol rid
et hopr 58 the Hef B RS K nENEi b ing B bR, paroxetine

oxypher}m; bdrivhlaR H@l trastiont PIUI CRiifRimibORledle, and venlafaxine
anti-ne I astic agent s and i munosuppr essants, such as

am nogl let hi mi de, amsacrine, azathi opri ne,
bi cal ut am de, bi santrene, busul fan, canptotheci n,
[OOIO‘EFDGC | L3R e@ﬁeptﬁ@l RLRIPHEI dmidE y&h%:?rﬁ%ﬁlﬂe c‘ij(ﬁ'&% iefiftoin,
lipticin estranust i ne, etoposid I r’inote
| onust ifelbamate) ibbpiieaytomwdumtlmmtngmm, m@ﬂtdmtmelhsalxemde
mtorryc:| mto nt r.one,

ot e ek AP ond bt AT ENAP terdinathigions, Phenspeide.

HO ,  siphehdbaibitoné, BheRy bl Bhenk@BNdd, %ﬂm{iélérfea&ﬁt}name tiagabine
t eni posi de, t est ol actone, t opot ecan” HO

t orem &Eﬁietomramaﬂeevalpmmapy] andvigaatinpz oaI agent S,
such as at ovaquone, benzni dazol e, clioquinol,

00005 o SO AL AR Bl Bfonco

ni nor azéttate, chittimazale,acomeoleatimitd aftwogaole) flubylﬂoﬁiaé C@r'ﬁéofulvin,
[00114] anti - gchotl cs such as ari pi prazol e,
ﬁﬁ%con%ogep

cl ozaptt gioaesg0 eh@p@ﬁé@qlg(ﬂatamycm nystatin, sulconazole
nitrate, oxiconazole, erbinafine HCI, terconazole, tioconazole and undecenoic
acid;
[00108] anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;
[00109] anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HCI,

halofantrine HCI, mefloquine HCI, proguanil HCI, pyrimethamine and quinine

sulfate;

[00110] anti-migraine agents, such as dihydroergotamine mesylate, ergotamine
tartrate, frovatriptan, methysergide maleate, naratriptan HCl, pizotifen

maleate, rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;
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nol i ndone, | oxapi ne, thioridazine, nolindone,
t hi ot hi xene, pinozide, fluphenazine, risperidone
wore®ensxiaxi ne, quetiapi ne, trifluoperazine, PCT/US2006/003252
chl or prot hi xene, chl orpromazi ne, perphenazi ne,
trifluopromazi ne, ol anzapine; [00115] anti-thyroid
[0011d§ent s anguvkscanic ageitrereh as atpapines henghexdl HGlnbiperiden,

propyl t ki i | ; i - sSiyve such as ..
benzonéﬁgﬁgﬁﬂ%%ﬁ{¥%?8é%§%%@§%f%ég é%ﬁ%?ﬁv%@F“HQBh%¥%%Eﬁnne
and neHCOI adtttopicanddech as al prazol am anyl obar bi t one,
bar bi t one, bentazepam bromazepam bronperi dol,

OOII?LOH zol am buyt gbar bi tone, carbronal, i o

[ | or di%HYBI56RPEFE IGERIS KV BIHI A BPEESS BN, SYPy riinpglutethimide,
chl or pr, i ARz j CRAP: .
cl oz apiaﬁies,gérg?g%gg{)n dfgigglﬂaérg{i‘? et hi n%e?rglgsted,lﬁﬁ’ othecin,
f | uani sepesitalfingrohforambypalycydoespbtinptacamhazine, ellipticine, estramustine,
fl upent ixah decqpoatﬁi fgughqathixol decanoat e,
1 ur az EFRIOGABAPER (PG PRTPRANT. mesoariapyHRe, methotrexate,
| or met azieRayein, MRERARD MitoxARPSRD AFBIE myPBHIRnoBAZ nllftamide,
met haqual one, net hyl pheni date, m dazol'am nol i ndone,
ni t r az ®pelitpxa prageabazine, HEk sirelirans, taveolinbsa tamiaxofve citrate,

per phe ' ' | de rochl razine, . . )
pseudo E%ﬁ%%?(}eﬁ {eeg%éaﬁ g"??a%?‘%é? C}F@g 3?‘? B)S?fgl,f%er P HGol e ,
sul piride, temazepam thioridazine, triazolam

[0011Zp] pi deni-peosdzam pgedtgreach dsQAdvEGhows) benAmidizelepdlibguindlc h
as becl onet hasoggéd et amet hasone, budesaoni de,

cort i sgﬁ@q&r@f% é@%ﬁ%?ﬂ&%ﬁ%‘?x dHopkea dipielmide,
f 1 udr og@hidI1RIBNE, AERIEdSole! hilbir$Rld, HiroffiadRHeObm 08 and
fluticasone propionate, hydrocortisone,

met hy| pinsldmélsol one, predni sol one, predni sone and
triancti nol one; [00119] anti-parkinsoni an agents, such

aponor.phi ne.. bropocri.ptine mesylate, .lisurid .
(O0TIE o &M riioties ofe = AHBehEPls Sopsine. Finedinefiippsridol
[ 00120 mdfiagdbne) ldxkaphit] thivkidagias triolinload) tRivtHk&RCHHOzide,
cinmetidi ne, cjsapride, diphenoxylate HC , donperidone,
f anot i dvpkenapiRaJEpEEIIcemesssaZAR: qhstiapine Ariflpenssazine,

ni zati dj @JT%B %Ej'ﬁ . . razal o
sodi umgm?gprﬁ)t e[ %fe oangglggﬁegﬂgfgl gf 1%3?%@%@?, Oqanzapme’
keratol ytics, such as acitretin, calcipotriene,

[00115hI ci f edti-ehyroidadgeissysuch as carbineealecpdrivatlitol, and propylthiouracil;
ergocalciferol, etretinate, retinoids, Targretin, and

zarotene; [0012 l.ipid ul ati ng agents, such as

mﬂllgfor vag’f’%fl?li”ﬁ%ve%&é;Efs&ﬁg%(gl,a{%%ri vastatin, ciprofibrate,
clofi brate, fenofibrate, fluvastatin, genfibrozil,

[0011PF avasuaitibBtics, sedatives, hypnotics and neuroleptics, such as alprazolam,

amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol,
brotizolam, butobarbitone, carbromal, chlordiazepoxide, chlormethiazole,
chlorpromazine, chlorprothixene, clonazepam, clobazam, clotiazepam,
clozapine, diazepam, droperidol, ethinamate, fluanisone, flunitrazepam,
triflupromazine, flupenthixol decanoate, fluphenthixol decanoate, flurazepam,
gabapentin, haloperidol, lorazepam, lormetazepam, medazepam,
meprobamate, mesoridazine, methaqualone, methylphenidate, midazolam,
molindone, nitrazepam, olanzapine, oxazepam, pentobarbitone, perphenazine

pimozide, prochlorperazine, pseudoephedrine, quetiapine, risperidone,
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probucol, and sinvastatin; [00123] nuscle rel axants,
such as dantrol ene sodium and tizanidine HCO; [00124]
woaosi08370nal agents, such as calcitriol, carotRCEES2006/003252

di hydr ot achysterol, essential fatty acids,

non-essential fatty acids, phytonadiol, vitamn A

vi t am sertadildy s@lpiride; temiagem, Vhibaddzmertriazdlaw, tzalpidenk;and

[00125] opioid anal gesics, such as codeine,

dextro%ﬂ%@%%?phene, di anor phi ne, di hydr ocodei ne,

fentanyl, neptazinol, nethadone, norphine, nal buphine
[00118YNd  PessAEses o), {udR b2 hdclsB%h RREHRE SnetBAs6He, BRdesonide,

cl om phene citrate, cortisone acetate, danazol,

dehydr ewpsansdcetateefesarsymethaspns:| desamethasosp, fludrocortisone acetate,

finastgri.d f Ludr ri fl t .
e ox e de, BoRORlk, AfREsore syNTRE 1 RS risone,
mest r amethylpreddiyd]1 65 prdhieslons prednivhbasd giapinolone;

norgestrel, oestradi ol, conjugatedestrogens,

rogesterone, rimnexolone, stanozolal, stilbestrol,
[0011§)lest osEF-BRETEABAAgEN S FECh FRPPEAIDIIRS, brpmasrting mesylate,

anphet ﬁm’mﬂﬁﬁé@%ﬁgﬂle’q{’ A% 1eamE], Yh@ 1 dPone;

f enfl uram ne 0128] dfugsfor rhéunmat oi d
arthritis such as nethotrexate, auranofm
[00128]ur ot hgesgtaidesmabagengy buthse bisapodyhi cimetiding cisapdde 9]

drugsf qQr . ost eopo is such as._.al ronat e an .

ral oxi glg}}gr’lox[y%gﬁggl?, q%BlPsPH%%}?eéac‘%"gW%% anf%izop%’ 1(.)peram1de,
ant i - helePRSiAl, watmtigie omsramys badidsetroteHaty fibeptiarolasetium,
fanticlovir; [00132] anti-enetics such as ondansetron

and gr ewitidine HR1 apdpigspalgzibgionoi ds and | sof | avonoi ds
whi ch include the anthocyani di ns and ant hocyani ns;

[oo12§f 92Nt ROSYAHA! B3 of Laalk, %aleipéﬁieﬁmle,ae&%féhﬁﬂ, dal ¥ es;

| avanones;” 1 sof l avanones; salfts and esters thereof.
Thi s deldbaijoifend], érgodubtifevaly ctratimhte] rebinbids, Tavgretinzamd daagrotene;
conpounds isolated fromplant, part of plant or

tracts, of t.ragal us nbr anaceuys, , but.. enconpas
1001224, su?’ﬁﬁ% Ie%“AZ?’f"é&’/ % S‘i’ggg’l‘?ﬁggﬁlﬁas?#’& byativrrs &ggvaﬁ%ﬁ’
di f f er gptomRLeCASHBYatS RABTIBRtd, AuPashiting S BbkozAl, pravastatin,
addi tion, any suitable known or not yet discovered
f | avonpiabuednpusisiayagi@itl; i sof | avonoi d conpound, is
within the scope of the present technol ogy. A nunber

00128 ! %909k 5,808, k84f s N4R0REHS s Rfiein 463 BLAREHe i,

[00124] nutritional agents, such as calcitriol, carotenes, dihydrotachysterol, essential
fatty acids, non-essential fatty acids, phytonadiol, vitamin A, vitamin B.sub.2,

vitamin D, vitamin E and vitamin K;

[00125] opioid analgesics, such as codeine, dextropropoxyphene, diamorphine,
dihydrocodeine, fentanyl, meptazinol, methadone, morphine, nalbuphine and

pentazocine;

[00126] sex hormones, such as clomiphene citrate, cortisone acetate, danazol,
dehydroepiandrosterone, ethynyl estradiol, finasteride, fludrocortisone,
fluoxymesterone, medroxyprogesterone acetate, megestrol acetate, mestranol,

methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated
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USDA-1 owa State University Database on the |soflavone
Content of Foods, Release 1.3-2002, and in USDA
w®aioabssse f or the Fl avonoi d Content of Sel ect ePICT/US2006/003252
Foods- 2003 (http://ww. nal . usda.
gov/fnic/foodconp/ Data/isoflav/isoflav.htm) and
(htt p: kstvagens) progesidrngprhbinlaid, siaoczwiql] Dibaestibl, destdsterone and
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refere @# %t will be evident to any skilled person
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(001230 1 v O EAPRETLRCB 5 ERdreRate AR FrlfRILeDe:
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ner al é&@ﬁﬁﬂg D achem cal
[O(mﬁgrrpour‘%I{tf}sé éc;)nreefn?%?}{pcgsalht%}lgns eriv Qiéﬁéﬁ’u%gg% A naturally

occurring carotenoid or sinply to synthetic
[00138%r ot e rﬁmdmozds wng drodaeortoidsi wisolh mcludel’thmarﬁthm}’amélns and

carotenojd anal og and cara eno ri.vative

gener alPP{POrEgs; t%c'i adﬂ?qu%IH 8{’,1'??' 5 g‘ia"c‘?B?‘?ﬁng%%V“’P%%s
whi ch 813Qa:5018%; N85l a%Bhdnks;datd Mﬁpesfdir@tﬁefé@ﬁ Thik Ae@dOprlent is
based parent conpounds; however, which ultinately

subst amoivayérynetduwitdsi te flavernideempiundg esqlat@chframaqlw pagi of plant
t nb
ond carpeRtan ST sl E DB IEDRS IR RRR A uRbre

synt hetfiagoftsid icy@pbfl i8blaed Iﬁ@imdﬁﬁeféﬁt S LI dr RPemically
carotenoi d. Exanpl es of carotenoids are provi ded

t he bosknthesizest éa@d@mowwéab ® klwm @ronqsye@m@vﬁﬂlteﬁ&ﬁwonoid
t al
Fef or exsEaroph oGl R B MRAE the Bons of the presen

per son téuhinology CAMOmbet ditflasondidbhsl waflotornis dra:dmmimddn

for the §)Il311&p18\?v?1 Sgc)zIte mve?srlt?fsbear’gatlba(sjee é)/ne!ch%q fli]avone Content of Foods,
Release 1.3-2002, and in USDA Database for the Flavonoid Content of
Selected Foods--2003 (http://www.nal.usda.
gov/fnic/foodcomp/Data/isoflav/isoflav.html) and
(http://www.nal.usda.gov/fnic/foodcomp/Data/Flav/flav.html) (both of them

herewith incorporated by reference). It will be evident to any skilled person

how to choose the suitable flavonoid and/or isoflavonoid compound for the
purpose of the present development. For example, flavonoid compounds for

the purpose of the present development may be, but are not limited to, (-)-
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[00138] Exanpl es of carotenoids include astaxanthin,
zeaxanthin , lutein, |ycopene, beta-carotene. [00139]
w@rdvensITen- | i miti ng exanpl es of naturally occuP€T/NER006/003252

carot enoi ds include: Aaptopurpurin; Actinioerythrin;

Acti ni oerythrol; Adonirubin; Adoni xanthin; A g.470;

A. g. 473pictBgitth,axposthlin,Grodylaridin BR aquehictin déhydratattkifolin,

Amar ouci axant hi n A rouci axant hi n B;

Anc hoViBR¥sTRI? nand§ el’! Anhydr odi at oxant hi n;

Anhydr odeoxyf | exi xant hi n; Anhydr oeschschol t zxant hi n;
[0013% hydr el,18:8100s, mda&@gﬁfetﬂlymr@t fé)‘ﬁﬂa’n@ﬁ begaxidY fréth the

hydr 6sapr oxant hi n; dr owar m n
Anhy dr owesalonate @mbdeOANK}"lG &plmasphate pmbwans @ldpr sources sometimes

2P G B SO GBI st o

al ; 1200rﬁ§&mﬁfg%ﬂm§l@’ef&19m1ﬂlﬁ>sﬁiate (GGDP) condense to form the
14' - Apo- bet a- car of en- 14' 6' - Apo- psi car ot en-

6'-al ; Sﬁnmﬂ@@awot@@i@ﬁ]@ktsn al ; beta- Apo- 2-carotenal ;
bet a- Apo 3- carotenal; beta-Apo-4-carotenal;
ta- " iveHed i c lled
00138 2 AL RRPL B3 1B 8188 Rl compounds
bet a- Apmtﬂéphyﬁambzeymkqtempds aﬂd 8 noapalaegshipearhon carotenes.
8' - Apo- beta- carotene-3,8' -diol;
et a- caroten

[00136];; 'gf g ﬁblgns yic a%garrateﬁ?lé an%lB g agg F%rogeg’&%ﬁt dee%%%%e raay. generally refer

aci d;  iZinrsoMRenitRlianeaEftal t8mpOitls@€ compositions derived from a
bet a- Aro-2' -carotenoi ¢ acid; beta-Apo-2'- carotenoic

acid ng@ﬂq;&llggcgpmng@@r@tqq@@.@mmg]yd@ sypshetic@rejenoids. In some

bet ?nggltbg(%%‘egtsacl gg‘,g;% g‘g%%'t bldjﬁlta lﬁgﬁgnca%oterimd eenvg’flve may

ADO 2' geidrallyemedr to &Mml‘alfddﬁrpmmnkmrmompoﬂnonwmch are
chopenal Apo 3-1ycopenal ; y
Apo- 8 Syifbesisahnferiy or nor- 6B PR sompounds; howaver,

vi ol ax ﬁé}% ARRro%ndRAIRNEN aidbs. In cert
Apo- 3- ?@%@3&? |n§yélﬁipo&%1§£g§%tﬁtehl ng . Ast acei n; & In certain
Ast acersbodisteatsstoeme syl asichmt enoidatakogeandrdarptennid derivative may

d I
Aur oxaSEHTHY HIAED Y RO AR AR R A P e L0 oid

phyt oemgamBRE beEdreRh¥iib btdhréviBE®Rin (BB *OLbKhbIds Handbook,”
bet a; Bacteriopurpurin al pha; Bacterioruberin;

al pha- Bditedey Gr Biition o al 240 ewhish dblearein 1mogp<gré@§ iby aeference.
Bact eri oruberin rmnogl ycosi de; al pha- Bacterioruberin
nonet et h 3 tenoid
[00139?4' F'és@i 1?1ya, ro th a‘caro dg)%%h%"{”géﬁgg gg%ec:%%ége carotenot
2, 2' - Bicsinfotmdiiod gie-pairpose olitHe-present development.

[00138] Examples of carotenoids include astaxanthin, zeaxanthin , lutein, lycopene,

beta-carotene.

[00139] Other non-limiting examples of naturally occurring carotenoids include:
Aaptopurpurin; Actinioerythrin; Actinioerythrol; Adonirubin; Adonixanthin;
A.g.470; A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin;
Amarouciaxanthin A; Amarouciaxanthin B; Anchovyxanthin; 3',4'-
Anhydrodiatoxanthin; Anhydrodeoxyflexixanthin;
Anhydroeschscholtzxanthin; Anhydrolutein; Anhydroperidinin;

38



2-butenyl)-beta, beta- carotene; 2,2'-Bis[3
-(glucosyl oxy)-3 -nethyl butyl] - 3,4,3

WO 2006/08337Y adehydr o- PCT/US2006/003252
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L ST M i
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pSI carotene- 1,1'-
Bi s(r hmggoncbasw bb@t—ép@éﬁacawﬁmlen@d 8'-Apo-beta- caroten—S ol; beta-

2 2 - Bi 2%(%_2 Véb %(} 7%1%%%1@?&0& }éﬁt Ea]% ?jllo {ypo-3-Iycopenal;

Bl XI n, As0- @xvabmzﬂ, A@BLW&M@ -1eanfislaxaitidl Apo-12'-
Capsant hi n; hﬁsant hi n epoxi de; psant hi none;
CapsantVig) p%mymlézf?@thl@pém-abzeﬁxm@ap@omwn%ﬁa@mhmal

Capsor 0
16' - Car oxﬁ-ﬁ?ag%ﬁ }ﬁs%dg rpAstacene Astaane dlpalmltate Astaxanthin;

Car ci noxstdrinic acid; (kstemabeamdw IAI?.ymbBéta- dapdteied mdmchmne,
psi - Car ot en- 20- a Car ot ene; rotene X

al pha- G%FBJE@%@ ‘%@t L Q%ﬂfﬂ?%ﬁ"gg’dﬁeta bet a- Car ot ene;
bet a, ganma- Car otene bet a, [ epsi]- Carotene; beta,

a; meﬁi‘ﬁl@ﬂ Bélg;

8
gamma, ganma- rotene ganmms, psi g%ar ‘ot en
[ del t aJBacteriopenpetin plops; ﬁsactmmalppw@pqenorubenn

() g LB Lops e Snone LR e
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[ phi] - Car ot ene; [[phl phi | - Car ot ene;

[ phi], Resdehydiaebetd %@l]en?@ls pérobisepeng; X2EBistt-bydroxy-3-methyl-
t

¥ het ar- LRGSR B PO 3 2R oA 3 S -

Be: a- G, @I%t&raﬂezf&dgo ll& 1y -f@mlgyfie-pégpﬁ?arotene-l ,1'-diol; 2,2'-

o A e ST L i

bet a, behrddar @Q‘e@?s(ﬁ-’h dro %l-me &8tk 2? gggna %aml?‘xa-carotene

Car ot ene- 4, 4" - epS| Car ot e
bet a, [ @;%1]5113(40a§rdm0)aﬂ33-n&th38 2-butemyil)-[epsi],[epsi]-carotene; 2,2'-Bis(3-

gega Siié(f‘ 6&}%@’3& 23@%bet &?Eyé; %ﬁ,gl,?otptrahydro-pm,pm-

[phi], [c@x'@ite]rreqaf'@‘i(ﬁn§23]3§(3-nfét}81|l 2-butenyl)-[epsi],[epsi]-carotene; 2,2'-
psi, psi-Carotene-1
Bis(3-methyl- 2-buteny1 3,4,3'4'-tetradehydro-1,2-dihydro-psi,psi -caroten-1-
ol; 2,2'-Bis(3-methyl-2-butenyl)-3,4,3',4'-tetradehydro-1,2,1', 2'-tetrahydro-

psi,psi-carotene-1,1'-diol; 2,2'-Bis(3-methyl-2-butenyl) -1,2,1',2'-tetrahydro-
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di ol ; beta, beta-Carotene-3,3 -diol dipalmtate; beta,
[epsi]-Carotene-3 ,3" -diol dipalmtate; beta, beta-
w@200083189 2, 2' - di one; bet a, bet a- Car ot ene- 3, 4- dPONES2006/003252
bet a, bet a- Car ot ene- 4, 4' di one;
bet a, psi - Carot ene- 3, 4-di one; [epsi],[epsi]- Carotene-3
, 3' - di psigisi-barviane|l-Gint; 2,2 Ris(®-methythSe Qeamethylpentosyloxy)-

Dot & X R et 4P Shygrops pirqespes Lo 32-
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5, 6- epoxi de; bet a-Car of ene 5, 6- epoxi de; zeta- Car ot ene

epoxi d@tra@dtyd[r@ﬂ]@ BRE '@@ahydro-pm p31-carotene-1 1'-diol; Bixin;
bet a, beta-Carotene-3,4,3" ,4'-tetrol;

[00148& g: gg{a%xg&?tﬁa%{, ?ggth%(aﬁﬁm‘g(}aﬁglax?ﬁetﬁlﬁ%ﬁlgpsantmn, Capsanthin epoxide;

chi, chicapametigd®; 8apsantbon&' Capssdhosing; Capsorubm Capsorubindione;

beta bet a- Carotene-2, 3,2 -triol; beta be %
Car ot ef@psorabane; @fuiaggoxanthm 16' CarboxylS’ 4 -dehydro- gamma-carotene;

bet a, b dg n%’] ! t = Q@B‘ﬂ
3,4,4 ?%a?ﬁngﬁ{ e Q:ai%[‘cepy ﬁ(%e?io?eéﬁg{n%} B gm (%ét?%
bet a, [ €asiténe; Carcderer’e- a%phal@alﬁtehe;tbeltaal(}arotene beta, beta-Carotene;

pot . CPGBmERLCiolpIe; hefo iR tChBiche dRaRbileCaratenp: betapsi-

bet a, bet,@stefed Qﬁaﬁﬁ CurBlei %ﬁﬁi@@éﬂh%&t&{b‘ afihna, psi-Carotene;
bet a, [epsn? %aroten Zeg? beta, [ e Caro;gen 3pl

bet a, [é@@ia]ﬂamt@tee Fepst] ~Garotemey [gps{l]:_\ §1 arotepg; densi-[aps}-Carotene;
Bglt i E‘?ﬂs et i{“Ot etgnegé(?)tlﬁ %bgttea YR %1%9 3%1 o &Qrbtene

[ epsi | [Bgia]-Carat®:) xﬁC@ﬂoten[:pﬂibhl]r(Ealbtehe C[;ph@,[}ﬁﬁ}—(iamltene [pm] X-

[ phi], [[ ]1 Caroten 16- ol ; %{%hl] [ phi] - Car ot en- P

Carot e ,p%-&(aao e@a Eq;ﬁ;ﬁ‘@ne psi-Carotene; psi,a. pha-Carotene,

bet a, bgg}ﬁ?@a%r L Eth&gfone & Bl %&9{6?& 81%, 608i8poxide; beta-

bet a, [ et a,
Car ot ergafotemes, 8}568'311@5)»{1(@&1)@1& dmta4€mt§ne{¥a2hdwl beta,beta-Carotene-

Caroten-4-o0 Car of gng,; | axant hi n; N
Chiri q@r%(g‘ﬁi] %e at)gta- -Qtp%ﬁé géﬁ?lh]%efa %eta%arotehe-S 3'-diol; beta,beta-
Chl or eldaﬁ&@ﬁg g 1op%ﬁr [ORALELRBNe! @hi'i?i'i&lxl?éﬁ ip8i]- Carotene-3,3'-

Chr ysant maxant a t ranaxant hi n; al pha-G traurin;
bet a- Oducrlabﬂta,ps1-(bmfmane-@3t-d1al,| betagmieCatotang- @B't-dlah fensdi[epsil-

poi ns o REFERe-B L b AT CeBITRACT T Ao pieh16:16-

Cp.; Quiel; @%a bettQE&EAS, 3 ISBT P A GEd; beta [eps1] -Carotene-3,3'"-diol
Crocet i ndi al (dehyde); Crlocetin d| gl ucosgtEy ester;
p

Crocet |dnpaﬂmmhlgqta,b@t@-e€aro@@-@€&'1dwngebﬁta, -@;qtene% 4-dione;

& ocot RETBGR Fab Aoy P iR ST OB s
O 00T NICAHIRO3 300N bold S CAKABIH 6B B ASirdtenc- 3.4-

Crypt ocapsone,; toc rome
al pha- @ienss b@@:@ﬁleéﬁfp@pﬁ"érﬂoﬂ@neblﬁ%ﬁpm] Carotene-3,4- dione; psi,psi-

o yp: S%Cgtgrgén %1,%‘ hl%ﬂ%rrﬁ? 1@%&&8{ ﬁé é?’é@(bdet %e);c%—r?aﬁotene 5,6-epoxide;

al p h a- GepCastent hpcmdeb e]aa)téﬁequdng aatalhem-caao;qneéx‘bﬁt%taurol
beta,beta-Carotene-2,3,2',3'- tetrol; beta,beta-Carotene-3,4,3',4'-tetrone;
chi,chi-Carotene-3, 6,3',6'-tetrone; beta,beta-Carotene-2,3,2'-triol; beta,beta-
Carotene-2,3,3'-triol; beta,beta-Carotene-3,4,3'-triol; beta,beta- Carotene-
3,4,4'triol; beta,[epsi]-Carotene-3,4,3'-triol; beta,[epsi]- Carotene-3,19,3"-triol;

beta,[epsi]-Carotene-3,20,3'-triol; beta, beta-Carotene-3,4,4'-trione; beta,beta-
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5,6,5,6" diepoxide; Cryptoxanthin 5,6,5,8

di epoxi de; Cryptoxanthin 5,8, 5',8" diepoxide;
w@eoppHgarant hi n 5, 6- epoxi de; Cryptoxant hi n 5, 8- BEDKEHE6/003252

Crypt oxant hol ; Cucurbi taxant hin; Cyclic zeta-carotene;

Cynt hi axant hi n; Decahydro-beta-carotene; 1,2,7,8,1

1,12, 7Caﬁiterﬂ=2.-ol ;I2te,bdbe dzdnyten-G-qisheta, béte-dlandtemd; ol ;7heBa, fepsi]-

1’ 2.7, Guorigslbelagops - api Gl et -Fafbiesfol S epsi-

car ot egrylstl-4-g EA"%)H{]QEM&%HSE@’ b@@%’@&%&%ﬁﬂf Bifd; psi-Caroten-

Decapr enoxant h| n cosi de; Decapr enoxant hi
monog| Gecdsbecﬂagpsﬂmewen-y‘rhebR@ﬁI]JpSIHCarDtﬂnyiiDb {pTB]aEphdI-@aJoten- 3-ol;

&ﬁgg?ﬁﬂﬁ%%&ﬁ% Eﬁh@gﬂg(ﬁgﬁ gfag DeZItbyo r8a1r0 aiond HehYd beta-

Dehydr @GafieiRBehdtd, Beta@%ﬂyt&[ Q%E%et@@ét@@?&en—4 -one; beta,[epsi]-
3, 4- Dehydr o- bet a- Car ot ene; 3'

oo o oRbote- e Dhstyrpes Carvish et e Doro o g hans amma-

Dohycr SOENaR-oBe: B S e AERE CHronPE) CHIRRTRRNRA & .
dehydr %ﬁﬁk?ﬁﬁmﬂhﬁ@ﬁhﬂt&@l%xaﬁﬁhﬂ @m&»mmegmommmm

3' - Dehydrol utein 4- Dehydr ol ycopen
Dehydr &lhyxsep @ﬁ]@axqpﬂmn{gﬁg@g@@p @ﬁ%ﬂ-@-cmaunn beta-Citraurin; beta-

15, 15 di’@&l}é%ﬁé %%%D@{usaﬁﬂﬁ%lr é;tro%anth%n, %Zompound X; Cp.:

12 - Dehydronond@preno xan

, 12 C-oBﬁ’@}bdcrtetﬁlﬁﬂ apineettixag onyrexadthing Coryiﬂehgmhin ghitoside; C.p.;

(or 18') nma- car ot e dro, thrin
11, 12- CDéh d’r)o(g‘l‘?(}?tg’e ﬁémmar&fse 117@2% g@i%l@%}aﬁsy bl
2' - Deh X \ 1
3 & o MPRb IS GBI, LTI ducos

Dehydr dlﬂwmtﬁlmglumhympwhmaﬂgn €rocetin monogentiobiosyl ester;

Z)e?rez h§18 f’%ﬁ?g‘ g%%lélﬂ @y(?{gﬁ anﬁ}gx IIyP){ocapsm

Deoxyl 'Grﬁ;btﬁcdpso@ WWB&KU&W@@%&’&J&E@&H&O% beta-

Di adi nochrone; Di adi noxant hi n;
Di anhy Mgmﬁdﬂwnar@mpwﬂmm%mt%@%mm Sryntexpathene;

4.4 - Ranscareh p@a g!ryptcg‘caﬁ P RRCE ARG Chypiklhin

8, 8' - D apocaro e’ne

6, 6' - DisgpdBadiepetide; @Irﬁptoﬂamhlﬁ 5065'® dlepox1de Cryptoxanthin 5,8, 5',8'
8,8 -Di apocarotene 8, ioic acid;

Di apoc &#PrsienC B’IPB)X%W § 8- eROXIEE; a%@ﬁ@@f?@@’ﬁ‘o? gwpoxidess:
D apon A c;ﬂ éucﬁbffaﬁﬁﬂhﬂl gilcﬂc 74th-2RQRNKL CFitRiaxanthin;

4, 4' - Di apophytofl uene; 4, 7,8, 11,12
tetr ah;l);hcahydy@-bpm{mrotéhwﬂ ,a;oam h,‘l?.l 7' Slyldib}%/-dbcﬁahyckeqm psi-

al so Dehydr o-

3 4 d? §I\{grﬁglsh'>/g et 15124 5oPegahydrog p51 psi-carotene;

3,4 @?@E)ﬁﬁ@ 728*11@1@9 @&aﬁy&é\fpeffsn caroted-1-ol;

7, 8- Di déRydr 0ast axanth

4' - Di déregalrysir@peepeps:i ]@qxapnegmanthm Decaprenoxanthin diglucoside;
Decaprenoxanthin monoglucoside; Deepoxyneoxanthin; Dehydro- see also
Bisdehydro-, Didehydro-, MonodehydroDehydroadonirubin;

Dehydroadonixanthin; Dehydrocarotene II; Dehydrocarotene III; Dehydro-

beta-carotene; 3,4-Dehydro-beta-carotene; 3',4'-Dehydro-gamma- carotene;

3',4'-Dehydrocryptoxanthin; Dehydrogenans-P; Dehydrogenans-P;

Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P 439 mono-OH,

dehydrogenans-Phytoene; dehydrogenans-Phytofluene;

Dehydrohydroxyechinenone; 3'-Dehydrolutein; 3,4-Dehydrolycopen-16-al;
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16' -al ; 3, 4-Di dehydr o-psi, psi- caroten-16-al;
3, 4- Di dehydr o- bet a, bet acar ot ene; 4, 4' -Di dehydr o- beta
WO casosxsme; 3, 4- Di dehydro- bet a, [ epsi] - car ot enBCT/US2006/003252
3, 4- Di dehydr o- beta, [phi]-carotene;
3, 4- Di dehydr o- bet a, X-carotene; 3',4'- Didehydro-beta,
psi - camshidelycapent; 3Erladtwdmlmcog)an¢rd Sgsi- D@by%olem@per%ns; 7.8,

Di dehy i h| otene ot
7 600 danyAr SR SRURETT 14 13- Delpdsanpapasepgnthins 314-
psi - camuhea®:17 '(or 18') 0X0-gamma-carotene; Dehydropap1l1oerythr1n 11,12-
7, 8- D|dehydro bet a, bet a- car ot ene- 3, 3' -

u
Di dehyd? é@pbyip@m il{', 12 Bebydsaphytoens: Z'd?qhydroplectamaxanthm

> S B8 S50 RS B Bt 2.

3 4 I]Ddtig&xy)ﬁlhibaiﬁlan, ]behyﬂfmuaiémj 78, 0)8!-Dehydrozeaxanthin; 7,8-
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bet a. [ poks it 3Fsydbiyd thig; Diadinochs
7, 8- Di dehy dlro Igetasxyca)r(}(’)tegﬂorenoxan 1n; 41a inochrome;
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t acar 0gitends-oRES, 4’—D1hydroxy 2,3- dldehgdro-beta Jbeta- caroten-4-one; 3,3'-
6, 3' - Di hgdroxy 7 di dehydro-5 8-tetrahydro-beta

. bet ac &tilbydeorey-2.3- (Bd@hydmabeta [epsi]- —caroten-4- -one; 3,8-Dihydroxy-7',8'-
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al pha- ]]Zinomlﬂna;ﬁ 13 -E);lomelt-@eomsrtadmwnbmmxoasm alsmDileto- or -

Echi ni no xant.hj n Epi k oxant h '
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1,2 -Epoxy-3",4" - didehydro- 1, 2" -di hydro-bet a, psi -
aroten 2-o0l; -6, 7- dldehydro
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car ot ene- di ol'; 5, 6- Epoxy-5, 6-di hydr o- bet a,
bet a- Caﬁ};{l@ﬁbydrg- 36, 5 6'-tetrahydro-beta beta-carotene-3,5,3'- triol 3-acetate;
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5,6-Epoxy-5,6- dihydro-beta,beta-carotene-3,3'-diol; 5,8-Epoxy-5,8-dihydro-
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5. o Ep bRy Eo gy IBEY EOFRRE PAStRb Sreey-5.6-dihydro-
3,3 6bettar[é1%|1]’-ca5ot§neE$’ 996’ 86165 @H%)Ui&% $reliRydro-beta,[epsi]-carotene-
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6 Epoxy 3- hydr oxy-
8' - t de4-BRYBI b27 8‘5;%%.4@@%&?@9@1%1 peicgipienes 1'g.- Epoxy-

Epoxyl ] g .
12 7‘#%8} d% 2&2{ %@gé?fta%sclirggg‘?ag)s} ﬁaéroten 2-0l; 1,2- Epoxyphytoene;
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_tetrd, 6 EpEm%fi BN etrarlsidranyy el 7o didebydrae 7 84,6 therahydro-
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trihydroxy-6', 7'-didehydro-5,6,7,8,5',6'-hexahydro-beta,beta-caroten-8-one;
5,6- Epoxy-3,3',5'-trihydroxy-6',7'-didehydro-5,6,7,8,5',6'-hexahydro-beta,
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bet a, psilcuGihersylodyat 4 '-dldelg'dﬂﬁ-qsyl-cﬁkydr& beta,pdicdeitcd-one; 1-
carote

1,2 -di hydr bet (f
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carotene; 2-Hydroxy-beta,beta-carotene-4,4'-dione; 3- Hydroxy-beta,beta-

carotene-4,4'-dione; 3'-Hydroxy-beta,beta- carotene-3,4-dione; 4'-Hydroxy-
beta,beta-carotene-3,4-dione; 3- Hydroxy-beta,[epsi]-carotene-4,3'-dione; 3'-
Hydroxy-beta,[epsi]- carotene-3,4-dione; 3-Hydroxy-beta,chi-carotene-3',6'-
dione; 3'- Hydroxy-beta,beta-carotene-3,4,4'-trione; 2'-Hydroxy-beta,beta-

caroten-2-one; 2-Hydroxy-beta,beta-caroten-4-one; 3-Hydroxy-beta, beta-
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Hydr oxy- gamma- car ot ene; 4'-Hydr oxy- ganma- car ot ene; 3-
Hydr oxy- [delta]- carotene;

WQ20dgais0%Y - bet a, bet a- car ot ene- 4, 4' -di one; 3- PCT/US2006/003252
Hydr oxy- bet a, bet acar ot ene- 4, 4' - di one;

3' - Hydr oxy- bet a, bet a- carotene 3,4-dio

2 - 1y B Rne i eI e e Aot ens; - Hydroxy- beta,beta-
Hydr ox t 3= .

Hydr oxi,(’aﬁ’g‘%fg‘ﬂfggg 1{}’81%5&? b%f%ﬁ'g Sé]?’cargteﬁrll ne; 3° Hydroxy-beta,[epsi]-
3- Hydr cmgoténﬁ ayneh3'-KEydrox eheta,shi-GirotenHob mme Hydroxy-beta,psi-
Hydr oxy- bet a, bet a- rote e-3,4,4'"-trio

2" - Hyd® no%tcgqeb éigﬁx(y _,psz—cat;%en— 4 one 3-Hydroxy-[epsi],[epsi]-
2- Hydr pbtdies anes: - ;

bet acar ot en- 4- one; f’HgﬁﬂB)Q}?ﬁ ; gae&t%gen%ettgggg%%%@%ﬁﬁmaxmﬂnn’
4" - Hy d3eydrolpi7s8- tb@tyduaalpha&marodemné’ Hydroxy—3 4-dehydro-beta-

I?:Iygbr/ g!(oé%)ebet ?ﬁ?@?‘jx)’] % g‘%@ anAfg_aglﬁgl carotene 4-Hydroxy-4,4'-

3 Wdfd%bn&ﬁbé}ao%ﬂe Q-QwaQltr&d}r ~B3= d1€él?ydro-beta beta-carotene-4,4'-dione;
3Hydr oxy- bet a, psi car ot €n

3- Hydr @xﬂ_ydt@p(é{ %ﬂxd@hy@pebpta,het@weroten-z-one 3-Hydroxy-2,3-
g Hyl—g (rj ?i)éc?(éhgr%&sﬁéta 1[7&9 % 'g%oterg% ro?ftt: S Ie‘lgrdroxyez 3-didehydro-beta,[epsi]-

3- Hydr @le)tént-4—aﬁa>6amiyliﬂt6ky-§3JﬂYdHi?M-W&tangﬁfd’t&i- kPR ydroxy-
car ot ene; dr oxy- 3, 4- dehydr o- bet acar ot ene;
3- Hydr g,@;d ideh Qfo-otéqﬁ%,mh&-ca@q;ﬁmﬁ Q0§ tydeoxy-3',4'- -didehydro-beta,psi-

4- Hydr géﬁé’teg‘l A -ofig; Gl ﬁ?&%ﬁg?g&; %%Zﬁo ;?8 '25{1%?&&97' 890 beta- carotene-

di dehydr et a, eta car
2 - Hy d AgdioRie 3 - ydedxyelr, &-dldehydrpkﬂéﬁ 'adlhydrot-%\-lapti-beﬂae garoten-8'-

3 Hydr GRS AOeates P cBnoraen gadions 1-
Hy dr ox ¥iydrodcyd de ek Rirbat .@*dﬁtﬁﬁ(’i @Eﬁ'i)sﬁcaﬁ‘afen-ﬁ oftt: AF-KMroxy-

2, 3-di dehydro-" beta, phl]-car ot en- 4-one;
3- Hydr 8%4/ @deh&dml'@éﬂwddmwﬁéa,pslwm Bae; 2'Hyhoxy-3' 4'-

car ot e et AR Befy i saPld EblE: 5 FERRDH didetyaro-

| - di hydysodifydapgs' he&@-be@aiéfat@rotsnes P&ione; 3'-Hydroxy-2',3'-
3- Hydr oxy- 7 8' -di dehydr o- 7, 8- di hydr o- chi , X- car ot ené- 6
. 8-di é hydro-2- p@rd?e@gggetgdcar@tengﬁdﬂe%yame 3 Hydroxy-4',5'-didehydro-

g 29 deﬂ{oobagtaaeatot&laﬁ BhEN-AydRRF:s, 85 8 MALOX beta-carotene;

1t, 2 6+Hlyth‘0xyemﬁ'-ahhyslro-@’aapﬁ-6ﬂa-2:aro®¢iﬁ8 -one; 3-Hydroxy-5',6'-dihydro-

2 dro di dehydr o-1
2 Hyd ﬁﬁ%} }3)8 Het- Qetﬁsearetgp Sr-ene; A-Rydroxyl,2-dihydro-psi,psi-caroten-

Hy dr oxyo4t.. 18 1 1Y Rty hydro-gamma- - -
4, 5- di hydro- 4, gdr?)r@%tro ro etaaccgrrotgetmgng I%ydroxy 80dr%][e};]drO

3' - Hydelidy~ @!rotene-6 8- dlone 4'-Hydroxy 5'6'- d1hydro-beta beta-caroten-4-one;

gi dﬁ;g?%ﬁ grg 'é ? (ﬂt %@ﬁgép@fp%{-ggrgtgret-4 -one, %-Hyctlroxy-%efi'

4 S -rai:h &Rﬁﬁa@ﬁﬁlﬁncﬁ 37’9%]:1 d '4 4'-di t 4'.
3- "'ydrox)s’,a% 8, |eH§’t>:<iﬁﬁt}),eta catotene, Toooone

3- Hydr eroxy 5&6' @hm@rctﬁ@urrenonedb}bétcacydéﬂbdlémdle 2-gsapentenyl- 2'-
galr_%?re cg(alis%pergt %g&%iene 1 lqlt})fgroxy-l ?—%my rolycopene 1-Hydroxy-
, 2-di ﬂl;@cﬂlbydisnetﬂﬁdpof@épl'&[ydr&@ #2-dihydrdi¢thios¥dtene; 1-Hydroxy-
r 2' d|h r 0- ganmma- car ot ene; Hydr oxy- 7, 8-di ydrochl
1hydrophytoene 1 (or 1")- Hydroxy—l 2 (or 1,2)- d1hydrophytoﬂuene 8'-
Hydroxy-7',8'-d1hydroretlculataxant}nn; 1'-Hydroxy-1',2"- dihydrospheroidene;
2'-Hydroxy-1',2'-dihydrotorulene; 2-Hydroxy-1',2'- dihydrotorulene-1',2'-
oxide; 5-Hydroxy-5,6-dihydrozeaxanthin; 3-Hydroxy- 3',4'-diketo-alpha-
51



X- carotene-6, 8-di one;
4' - Hydr oxy- 51, 6' - di hydr o- bet a, bet a- car ot en- 4- one;

WO 20dgd830%y - r, 2' - di hydr o- bet a, psi - car ot en- 4- onePCT/US2006/003252
8' - Hydroxy-7',8' - di hydrocitranaxant hin;
4- Hydroxy-7',8' -diliydro-4,4'-di apocarotene; 4'-
Hy dr ox parStens; 3-Hiyfsoay et fililirtorbeta- catotenay 3r blygroxy-3,4-diketo-beta-
1', 2" -di hydr o5 2- isopentenyl o T -a 4 o RILIPT .
(hydr o)c(-glrlo egs,gzn-f(-gﬁl)rﬁ t—%:l D(?}é‘lﬁéh;oxy-.g ,4'- didehydro-1',2'-dihydro-beta,psi-
1- Hydr exteh-4Lomh; yiy @by € opLdtsxol belddaishe; 2-Hydroxyechinenone;
1, 2-di hydr oneur ospor ene; ) ' )
1' - Hy dBdkydraxysshingnangy? o Hydrosyphingnane; f-Hydragygchinenone; 3-
1, 2-di hyg ks ( = “h@ Igo%’- i ;
120 Wﬁog(gr%% %g«?g% ]i)%t% ncg;fotéae_, Wﬁ&&’&éy 3,626 5,6-dihydro
Hy dr ox etd,[eBi]-chirdiymtdtames 3'dilydadape3otdpory-7',8'-didehydro-5,6-dihydro-
r-Hydroxy-r,2' - di hydrogpher.oi dene; e : -
2" - wdgs%bpﬁa:%rqt -Hyameofioﬁ@fﬁr@ﬁﬁ?ug%mweo%yHVdmﬂﬂ@Xlxamhm’ 1-
di hydr gjsRrddyense71g: 11212 1R%hEiRirol . 1'-Hydroxy-3,4,1',2',11',
5- Wdroﬁ-dg%ygl-’d’i F1y’drdzeaxa%lgﬁlir%;ycoéj-er@drog SORYI L
3", 4' - dRketabyddoppleeeideteg Ad4-Hydroxy-3-hydroxymethyl-2-butenyl)-2'-(3-

3- Hyd -4, 4" - di - bet a- tene:. 3' - :

iy ox o2t s A e 3 gfissigpicpatene: 3- Hydroxy-
3, b ol SRt - oy
4- Hy dr bip=carotene; giydsoxyndtiete-hetatcaipiene; 4- Hydroxy-4'-keto-beta-

2- Hydr gx hi %ﬁ%g'_: d ' 2 Pl A katoo
Hydr ox% %%Ee%ﬁ’eﬂb e, &W 21%% ?J%)égﬁ{a#e%ﬁ%g%& %_%ydroxy 3keto

Hy dr ox yetfnd8hgizecayotend; 49-Kpdrox@atin; 16- Hydroxylycopene; 3-Hydroxy-
3' - Hydr oxy- 3, 6- epoxy- 5, 6- di hydr obet a, [ )

epsi | - Samsthery-begrrgrotene; 1'-Hydroxy-1- methoxy-3,4-didehydro-

3" - Hydr QT '_ : "_. /O -Q=.O . J _M -
bet a- ca{%y’ggz ’% ﬁ%%éﬁ%‘ HS%ES ?dggg%gfgﬁ’gln g{r‘?gl &W{ SRy
2' - Hy drigxy Pl 8 8i-kenahkdio:psipsikdachtency-ohe2l -HydBox y- limefloxy-

12" hex A BHOR B | 5 eTa-Biiy b chrotch-2-one; 1Hydroxy-

- hydr oxyBhoY-1.2: 109t @Yk Idr&psilpdi “caroten-4-one; 2-(4-Hydroxy-3-
met hyl - 2- bu%y’l Y -bet a, b%trapf:lgyr%%)tcgrr%?n (+-Hydroxy

3- Hy dr osefinyd Grlmnersi Bbembetaardifgs 3x¢-Hydroxy-3-methyl-2-butenyl)-
4- ket o-.al ﬂha.- carote

3- Hydr S oL D EhG 535 Hydrammipthyl-put-2-enyD-7.8'-dihydro-[deltal-

Hy dr ox Yarbtdhe! RReHRdrd@t PingdByl-2-butenyl)-7',8'-dihydro-[epsi],psi-carotene;
3- Hydr oxy-4' - ket o- bet a- carot ene; 4- i .
Hydr oxQ:éLHY@@W-éema@a}-étb@t@yl)-Z'-(3-methyl-Z-butenyl)-[ep81],[epm]-

r-Hydroxy:2' - t nRya. N )
Y S KA iR RIS ettty
19- Hy difepsi][ sl varolkn-1 3kl ogayHydroRpBanetByl-tutnyh)-2-(3-methyl-
r3ret ﬁi&%%qgﬁtr ggﬁ%&‘%ﬁ‘?’gg"l',12'-&ii%%roglg(eg,psli:camten-1'-ol; 2 (or 2")-(4-

1-’ _2’H>1,;j?é’f{,‘?iyi%gﬁlgﬁﬁ?);%%ﬁé&)%'(oﬁ)ta%ﬁétﬁ&leﬂ-bafeﬁﬂsiyﬂu didehydro-
1, 2, 1' 122" dihydso-{¢psi gisir carotepdli-p] 2i-(4eHyy ditoay-34 natley]-2-butenyl)-2-

1' - Hyd - 1-neth - 4.3, .4 -tetradehydro- .

T o Gt Ryt pater - diflydsp drpsl Gind cBoten-15-01; 2-4-
1" - Hy drfyoxyls R R bukerdi)L7,8 2" 81 RiraREI] SpsPSpsi-Barotene; 2-(4-
- caroten-4-one; 2-(4-Hydroxy-3 -

net hy| Hxdmxyehyiethyb-atbutenst )’ $4rldt, B¥réetrahydro-[epsi],psi-carotene; 16-
2-(4- - 3-Jret hyl.- 2- | ) - Si Si - car ot ene;
2-(3- %%ﬁg@%ﬁ&;ﬁ}&mﬁg“fgﬁﬁjﬁ@;ﬁ% ey
58' - di nygjrid, deltali1',12',15'-decahydro-psi, psi-carotene; 2-(3-Hydroxy-3-
methylbutyl)-2'-(3-methyl-2-butenyl)-3,4, 3',4'-tetradehydro-1,2,1',2'-
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carotene; 2-(4-Hydroxy- 3-

nmet hyl - 2- butenyl ) -7', 8" -di hydro-[epsi], psi-car ot ene;
WQ@2{04/08370r oxy- 3- PCT/US2006/003252

nmet hyl - 2- but enyi ) -2' - (3- et hyl - 2- but enyl ) - [ epsi ], [ epsi

]- carotene; 2- _

(4Hydr d«lyal@dmep&iml-@r@m@hﬂd-dlolz 2= HydresyhponaRytlin-phygofiuene; 4-

L eps' I, B34 %ﬁfyﬁ- %ér?%)mejur%spegﬁnﬁ;d%{}Iprdroxy-7',8',9',10',1 1,

Ir23 Ibuf: : :1%{ )e 3n 1?‘-ooc;ﬂa}rydtcﬂ 6hu15tr Beth cal%tend’f’ fovief D-IBRE G y-

Hydr oxy-B7:%6f, 2,yl|l‘ hZ'-bQﬁtgmirgsp]geroy(dgne 3'-Hydroxy-4-oxo0-beta-carotene;

2) ( 3d:§ﬁf§/12 ox§ élbdggltoeg%l ae'hgdroAIbeta—?érgf‘egff,?é{'-?{ydroxyﬁ -oxoechinenone;
-(4- I-Hyﬁhmmhﬁtoemmﬁmke)@mhytbﬁn@ﬂe) 4‘2[-Iydroxy-4 oxo-plrard1xanthin° 2-

fgpgfe } q‘&ﬂf@f}@ﬁ enyl ) té@s gl—?ydroxy-g 5 —retrohgl a{og-_betea-csa}oten-S’ one; 3-
Hydr oxyq 0};&6'3?}1 Ly |2* ?eh%%e@f{‘yétﬂ ch%nz 3, ?2 ~dione; 3'- Hydroxyrubixanthin;

t et rahydr o- ["epsi | -carotene; 2-(4
Hydr ox;ﬁ--H—ydEIleyd 6-§edoth®mly¢t;l~c$‘ot®e -5,6- dlone 3-Hydroxysemi-beta-

(3 ryor Oy et Ay BT i R s oy 1 )

7,8, 1 MydtodRp I?erm@enolrwr Hidrox}pirilGeathe ree-Weiroxy-5',6',7',8'-
psi - carot ene; 2-(3- Hydroxy- 3-
mst hy| tefrahiysizoss'-apa-1%knorybeip caratearfyone; 3 -4lydpxy-5,6,5',6"

-t ettét?%x?@%dl;e% Letg ‘chroten-4-one; 1- ﬁydrogy -3.4, 3! 4'-tetradehydro-1,2-

"-tetr Fo- psi - car ot efe-

Hydr oX i iyRine@¥igsi- Ga:rphntzaéﬂld,l @@ydrdxy-1,2, 7' 8'-tetrahydrolycopene; 1-
Hydr ox nyxoxant hophyl | ; Hydr oxyneur 0Spor ene;
15 Hy drfdxdyoxy-3.4:1, ~teq@1ydrqsph@£91dea@ IioRRlas .6

-a p 0 I—Eﬁr@:&x&@ﬁ%ﬁ@ n1'8h Haﬂﬁ@cgh rulehl 3L ﬁ§&’rox§?-:34 4 trfketo-beta-

ocC't er ol dene:

3 Hy d roasogend: b—i{ydbrmyabe:t:&zencemesnessmykiroxyzedxmﬂnnz
3- dehydr o- bet a- car ot ene; 4' - Hydr oxy- 3- oxoechi nenone;

[00146; dr oxﬁg&%}hﬂ&%ig a%ﬁgﬁﬁﬁﬂl%ﬁlh%%gﬁbcamtene Iso- zeta-carotene; Iso-

Hydr Oxﬁﬁfa%}&&ieals%ﬁfd%bﬁh Isocr%ptoxanthm Isofucoxanthin;
3- Hydr oxy- 4, “.Yetro-5' -apo-beta-caroten-5 - one; 3-

Hydr oy Sofacoxamhinod Iafotset dsciestes b fewertovanin; 2-Isopentenyl-
, 12 t
3 ryarcey iy el BB N eorenierpeng: 3.1

3- Hy dr axoresietatdpedial; arlodreniefidenol-Ikyed xaxanthirg Isvtédanti;
Hydr oxyspher oi_ dene; Hydr oxyspher oi denone;

Hydr oxy&Ferxaniteant hin; 8' - Hydroxy-5',6',7',8' -
tetrahydro-5'-apo-1 8'-nor-beta-caroten-6'-one; 4'-

[0014'7'1 dr OXXCag‘p(@eaﬁthur@ Ket$ eEéeaaﬁébd&& Hebse ﬁ%éa;{éa{tﬁine ARt Q¥Psanthin;

1- Hydr oxy-3 tetradehydro- 1, 2-
d| hydr Gl-Ksﬂo qhsha-@m’cahee# Heto%ta—@rmnh‘ éxlgceto 4gd@mma-carotene; 4-

trahydrol yco :
Hydr oxb&é ﬁu %é‘% %zel]gﬁfﬁr o8 p%eé‘lyg’fodl%%% cazptene; 4-Keto-1',2-
Hydr Ox)ﬂﬁlgfd%-@%dréa@tomléh@f ZlKBéEoO’V \8"-efiBydrorhodovibrin; 4-Keto-3,3'-

- Hydr oxyt or ul ene; 3- Hydr oxy-3 4'"-triket o- bet a~
car ot ersiéhy Bonaryaiphmarbt@na “4-Eatsap obyshery-gamma-carotene; 4-Keto-3'-

Hydr OX¥¢ 81%}(% ycopenb 4-Ketolutein 332 4- Ketomyxol 2'-(methylpentoside); 4-
Ketomyxoxanthophyll; 2-Keto-OH- spirilloxanthin; 4-Ketophleixanthophyll;
2-Ketorhodovibrin; 4'- K etorubixanthin; 2-Ketospirilloxanthin; 4-

Ketotorulene; 4-K etozeaxanthin;
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[00146] |doxanthin; Isoagel axanthin A; |sobixin;
| socarotene; |so- zeta-carotene; |sozeta- carotene;
w0 2@e0gsTed i n; | socrypt oxant hin; | sof ucoxant hi NnPCT/US2006/003252
| sof ucoxant hinol; Isolutein; |sonethyl bixin;
| sonytil oxant hin; 2- Isopentenyl 3, 4- dehydr or hodopi n;
[00148]s or enLastatasmehinh Ermclronrephatoxatkinplep®iaie; Lilixanthin;

| sor enj er.at enedi.ol 3- i eraten .
| S0t eabi aEHTR: LTS sPEaE O Ge Laiei o Sty Afher
Kar poxgpfel dip alﬂﬁita&r Lufe@Pehfde; Eﬁﬁéo&ﬁom@’ﬂ@uteol Luteoxanthin;
Ket ocapsant h| n; 4-Ket ocapsant

4- Ket oLa¢qmaalchymm80 -alf M@%%L&cm%ﬂ@ﬁé' digl; kypqpene 1,2-

g SRS ity SABLONLASRRR gy 0 Leesne

di hydrgy&ophg}udL@oxmhm ene; 2-Keto-7',8'-
di hydr or hodovi brin; 4-Keto-3, 3'-
di hydr oxy- al pha car ot ene;

[001491 g ox laghraRdtRy M@’é‘ﬁ%ﬁﬁ&" A@@%‘%g‘ﬂow rarodifeydeg Ly dinydro-8-
4- Ket 05%(5 gél rbal?b'%ﬁn-? -olK?IMQ%ﬁﬁﬁl-bgta 'b@ﬁﬁéaﬁiféﬂlgnélg $iMéhoxybeta,X-

Ket ony nt hop Ket 0-'OH spirill oxant
4- Ket opdrbmnx,a]nMuﬂmxyHl 2,73, Mek%?’ﬁbbﬂd,\lz bdcqahydro—p&,p& -carotene; 1'-

et or VLR B 2l RSP QSR BT Py

Lat oxaniiiBehydei Ot BRfroLpdi piadkdtti 2020 I-DestiRxgra' Ai-didehydro-
Lor oxant hi n; Lusonym n;, Lutein; Lutein dimethyl ether;

Lut ei n 163" sitiydia h@te,,psm@retqneebM@t@y 3. #ridedshyidrgip2-dihydro-

Lut eol ; .Lut | .
[ycope RSP0 it TistpkS S Btehydnt SRR £)3 hoxahydpo-psipsi
Lycopeggofené; E-FM&h@b%{ 3 'Wdﬁiéﬁ?drd\ﬁ 2217 3, lL,y Glmxalny&@-peﬂ psi-caroten-
Lycoper sene; t¥1COp ., Lycoxant hi n; ,

Mact r atask AiMe %Yn?’)@afﬁfi?hﬁﬁlm il,zﬂaﬁ f@@yhtmgfpg,pswarotene 1

,A-did ! - Bot; QL Methoxy-
;7 SISy b B 2 ARt Gt S ethory
3- Met hguydildetiyairo ﬂﬁ@%&ahydrb@smx yaxbteﬁ-%p&, 1+ MeZhoxy-1,2-

ll\/te? hox§11h%/%112)|-1}518)§1§gqrr]gt%r pra;I g’fet}g)xy[ Oﬁ ?iqgfdro-pm ,psi-carotene; 1'-
decahy 1" 4 Maleh X Methoxy-1',2'-dihydro-

3, 4-di %ﬁﬁhﬁ%- ﬁhm&g{ooﬁeﬁé‘gél cg{solte%m car ot een-oé( -al ; e

1" - Met %W-cﬁtoteﬁ- 'mmEhWboX}&l 2atihydirrpels mmo&en—4-one 1'-

2o cag e talhbons dutad, el Gaora 9 NGRS,

8' 41}df1§§d§dl@>46&aa9a@m§pe&su%@b@ne - dihyMet 318Xy - 3

1 2,7, @1®hy®foly¢emh%ablpi‘dpthpsy-l 2adibydalycepeng) 4- Methoxy-5,6-
ar g/ftetr]] ii;’dl?w%l Ylgl% o&y—% &-glhﬁdrghgﬁﬁwg{eolﬂﬁéthw 12-
1,2, 1 dﬂlydl‘@mly&ﬁnétrlomﬁioxpSI 2- dﬂjydtc@hytoﬂuene;, 1"Methoxy-1',2'-
Vet hox%-lhydrosphermdene 3-Methoxy-19,3'-dihydroxy-7,8-didehydro-beta,chi-
carotene-6',8'-dione; 1-Methoxy-1,2,7',8',11',12"-hexahydro-psi,psi- carotene;
1'-Methoxy-1,2,7,8,1',2-hexahydro-psi,psi-caroten-1-ol; 1- Methoxy-
1,2,7',8'11',12-hexahydro-psi,psi-caroten-4-one; 1-Methoxy- 1'-hydroxy-
1,2,1'2'-tetrahydrophytofluene; 1-Methoxy-2-keto-7',8'- dihydro-3,4-
dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7',8', 11', 12"
octahydro-psi,psi-carotene; 1'-Methoxy-1,2,7,8,11,12,1',2'- octahydro-psi,psi-

caroten-1-ol; 1-Methoxy-4-oxo-1,2-dihydro-8'-apo- psi-caroten-8'-al; 1-

54



3, 4- di dehydr o-

1,2,7",8 -tetrahydro-psi, psi-caroten-2-one; 1-
wOoRW0ho3779 1, 2- di hydr o- psi, psi - car ot en- 20- al ; PCT/US2006/003252

1- Met hoxy- 1, 2-di hydro-psi ,psi-carotene; 1'- Methoxy-

1',2' -di hydro-beta, psi-caroten-4'-one; 1'- Methoxy-

1', 2" - Mdtlyakyos- OX)-QSZ dibgdrot1@hapb-psirverotdn- NBt dlpMethoxyphytoene;

L

1 'Vbt M@t dehydid- 1§'1h2ﬁ%t9ah§d1% YR HEOPEIN §-Methoxy-1,2,7',8"-
1- Met hox% . % ro- Isj‘@leerhydr ol yco en?28}-{}<;l

1- Met hmtlgphydm@sdpslmm’ﬁbqpc b-|1\é¢tboxy41 2176180 wlre=psi,psi- -caroten-4-

di hydr ol yco e t 1 i,h ur 0spo Q.
O SRS LM o L SRR RSRO5 By 19,05
1, 2- di hyiddepRy T 8fdidudRaro-Beta, it E@dten-6Lond Methyl 4'-apo-beta-

di hydr ospher oi dene;

3 I\/let hesptens? Yatey Ml §kgnor betachamdeny 8 rente dvethyhl' @ne®bis

| ) th h&d ;}’t‘i%l g@w g/letWI aR% h}é Ogﬁnoélr Methyl‘Blmn, 2-(3-Methyl-2-

car ot elbﬁtenﬂzl) -bh‘tal;ﬁwéyaroten- 18 (or 18') ol 2-(3-Methyl- 2—buteny1) -3,4-

1,2,7,8,1' - hexahydr o- psi -carote
th hox)dpdehydro -1,2- d1hy¥1ro—p51pp81- oten- 1-ol; 2- 6% Methyi 2-buteny1)—7 8,7',8'-

2, 7,8 A O- - -
i i R 5 P o

| - Met hdxyede;Rdethylrl- hBXosyHl ayhtn@lrasﬂrdldénadm-@p%blweﬂ@noate

oct any R ARRsen S GlebR o R Ebplts (i s Br-a.4

1,12, 1'gidehydrect, @tmﬂy&o @ﬁﬁlfdaf&érﬁﬁ"-oale Olféthyl 1'-methoxy-4'-0Xo-
| - Met hoxy- 4- oxo- 1, 2-di hy dp - apo- psi-caroten-8' -a

1 Met hdky'- dlhademch@pqqp-dﬁdor 11720r_ H@@ﬁ'@s Mstlsd=5-C-
|\/bt hglxﬂ‘%ﬁ@ )%55’ JXY?%n‘% d,{;gé[%&&%xy%h %g{lllouf?é?z?j)si-caroteneé 1'-diol;

t er adehyétfidene] MBmllax@nthirg Mc&iaﬁdxmmﬁ; Mﬁpsanhyénobacﬂmormbenn
[; 1-Meth 1,2,7,8 - tet
1 et th%x 7 belogeatqigis MO S ajemetyCated)

one; i t
- de hy §pP ﬂ&ggﬁélédl;]lé ﬁdoéxﬁgﬁ%xg o %Eﬁgbé(ﬂf gl‘oﬁohydroxy cyclophytoene;

tr|hydﬂmag&m%ﬂbmwo&dbpﬂﬁoﬂhnbawbmnodnmnmnkhmﬁﬁmmmMQ

EAZE Y Aty R, Shglonspinpre ool i oftigioRB Mol 2-
. oa?&ghﬁ%ﬁfdg PO Rpie %ﬁﬁ@ﬁén@osﬁ@i\ﬁ&'op@'@h&nnomde

2 (3- ut enyl ) - bét a, bet a- carof ed- 18 (or
18') - (ﬂhﬁyﬁbﬂﬁ&hﬁﬁ@ﬂyﬂmﬁhﬂbﬂhéﬁgﬂo}aﬁﬂuqﬂndl
di dehydro , 2-di hydro-psi, psi-caroten-I|-ol;

[0015@ P mq&éﬁro %leg]& e&%\(}é(%rﬂffl o-be‘ta-caro{e%g 53"?‘511%8 rb%taL %%'t&xantmn A;

3,4 N&ﬁaﬂtﬂﬁpm&ﬁﬁmﬁl& #0129, MeurckHorak@itkin, Nedwoyporaxanthin
I-hexosyI-I dlhydro 3, 4- dldehydro apo- 8' -l ycopenoat e

; N@thyndhybﬁﬁ@éﬁmsoﬂxﬂﬁwapocarotene di oate; Met hyl
| - mannosyl oxy- 3, 4- di dehydro-1,

[001%%,] di hy;tgé)%glll‘%ﬁlxgggtapc%ot&fy ?tzef‘s ?1 19§t ?JOMYA psi,psi-carotene;
7,8,11,12,7',8',11",12"-Octahydro-psi,psi- carotene; 1,2,7,8,11,12,7',8'-
Octahydro-psi,psi-carotene-1,2-diol; 1, 27,8,1',2',7',8'-Octahydro-psi,psi-
carotene-1,1'-diol; 1,2,7,8,11,12, 7',8'-Octahydro-psi,psi-caroten-1-ol;
7,8,11,12,7',8',11',12'- Octahydro-beta,psi-caroten-2-ol; 1,2,7,8,7',8',1 1,12'-

Octahydro-psi ,psi-caroten-1-ol; 7,8,11,12,7',8',11',12'-Octahydro-4,4'-
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2' - dihydro-X,rsi-caroten-16 (or 17 or 18)-oate;
- (O Met hyl - 5- Cnret hyl pent osyl oxy)- 3 ', 4'-di dehydr o-
wda2q0g/o8xrhydr o- bet a, rsi-carotene-3 , 1'-diol; PCT/US2006/003252
Metridene; M nul axant hi n; Monadoxant hi n;

Monoanhydr obact eri or uber| n; Mbnodehydr o- bet a- car ot ene;
anodetdg@OQWMQ,e@@tahmmqmm&M {2:%6)7',8'-Octahydrolycopene;

spirill n XY 51 1Y O

oyl oprge biiey Koo aray KRBy b tenar - T2t

Mut at ochgtaiiosMiiRix@xBi; OH) sed\dlsd HodwRyhbiol OH- Chlorobactene
Myti | oxant hi none; Myxobactin; M/xobactone; Myxol

gl ucosiQf; }W?b@Ct@e-gbl%tdﬁy@Hn@(qWPﬁi‘e ﬁt%rM@noqu@@hytoene 2-

ijéﬂiﬁlﬁ K@'BP?M%%@%?@Q%@@E&R%OH ‘Okenone; OH-P 481;

Neo- betGH-Pa43Y; 16 IBSIINQ]H-RQG{-th&qqﬁm)@HtSihﬂaxaﬁ&ithm 5 6 -epoxide;
Neoxant hi_.n; . Neoxant hi n 3-acet at e; Neur gspar axant hi

Neur os jSiapasiokleRe gk §Pheéglfi@%°n61\95r6§éérlén“éetram)@rfbyppene
OCt ahy %Ig’&b%l?en%ﬁ‘é %Jﬁ{?&an&m@ dscﬁla;:anﬂnn O,?clgollZ,Z’ -di(O-methyl-

, 12, 7' psi - car ot ene’
I 12, 7' méihylpent&éade)msaﬂym P-dithamposiile; @aresier |@xo- see also Keto

122d|70|80r 1%n61§7g)g)canth ﬁuX dé{ %xrosi 4'rds1&|1;;o%grro en—i1 -0ic ac1d 8'-Oxo-

1,2 % 8-8d1 Mé’rﬁﬁ@a&é% @b%{&h@ﬁw bxdsapdkShthin; 16'-
1, 2,7 8' - Oct ahydr o- psi , psi - caroten-1 - ol ;

7.8,1 QMOmleng, 6' p)qychmfganthemaxanthm P412 P 444; P 450; P 452; P 481;

(13Ct i‘g)"y@:ogz @ 3 2"_[&%1‘}”.8 ?mji%’a(yteteathl gl%qogyli)xg/?f y3 -didehydro-1',2'-

1, 12, 7'qit8/drd-betalgsi-caivtany dl;Papiliberydntp Iepilivesiinone;
Cct ahydr ol ycopene;
5, 6, 7, Samcentrony; Parasityxanthin Psﬁy%p%%emb% Rectenpxanthin;

8 1 r_%%:a?%t}%f !PXl%lﬁl oxaﬂﬁﬁl %efggachr%m 1§1ca;(anthm

oSplI Il see’ af
Hy d r ox 3Ph11hp s1ax1intlﬁl=r} RiilosambaattkingPhi€kafihbplndl ahiemaathophyll

bnooy CREEI e o ahories PReRpIUB SOme ROk o s Bhysatien:

Ot P 45y, s&a‘nﬁuﬁ% dehik; & (Fod-bh 8Ph%eﬁ@@@0%tpx1de

OH Si nt axant hin’5, e oxi de: Spher oi dene’

Spher oiRhgtoenel; P@'Oﬂ‘fl@}el Phytoflzenercpbyide:lytafpisnel; Pigment R;
Skgnog @@%ﬂg?ﬁ?}a o hl 1}%& i ax?{st &o&? chlcsé:alaﬂma-carotene Poly-cis-

2,2 -di sfl%ﬁfb@&iedPelyQiQB&bﬁdnc B4 8inox HBEn BT chiedreener
-one 3- Oxocant haxant hi'n:

4' - Oxo-paraphosphages Pravbytasnapyspphesphate; Bro-gapsna-gargtene;
jl ggg%&ggg)o tné‘i lg‘r%h%gps}fo%@ eﬂ%‘t:{ﬁ%ﬂg&}glycopene Pseudo-alpha-

toru
6' - Oy @Aty aﬁanﬁmﬂﬁhj Pyrrhidx ddkRin; Pyddakanthidd0; P 452;
P 481; P 500; P 518; -[(chi

- O Pal .0 eta, D-gl ucosyl)o
[00152 r? -cis: yl%en?eraéaisten Remoerg/pu%pun% Remeratene Retl Taxan 1n

Retinylidenetiglic acid; Retrobisdehydro(-beta-) carotene; Retrodehydro(-beta-
)carotene; Retrodehydro-gamma-carotene; Retrodehydrozeaxanthin;
Rhamnopyranosyloxy-, see Rhamnosyloxy-2'-O- Rhamnosyl-4-ketomyxol; 2'-
O-Rhamnosylmyxol; 3'-Rhamnosyloxy-beta,beta- caroten-3-ol; 1-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta,psi- carotene; 2'-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta,psi- carotene-3,1'-diol; 2'-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta, psi-carotene-3,4,1'-triol; 1'-
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di hydro-beta, psi-caroten-2'-ol; Papilioerythrin;

Papi | i oerythrinone; Paracentrone; Parasil oxanthin;
woewbessIr9 Pect enol one; Pect enoxant hi n; Pent axBeit/bi52006/003252

Peridinin; Peridininol; Persicachrone; Persicaxanthin;

Phi | |i psi axant hi n; Phi I osam axant hi n;

Phl ej xamtamppbﬂpxy 3'Mﬂd@lehadmrﬂoghyilhyd}z;abw,pat@roten-s -ol;

A T T ——

Phyt oe moﬂolﬁn(ghitb@dbde}nodabﬁﬂ)n mldoptﬁlbmﬁ@flihbﬂﬁti‘)rulene
Phyt of |_uene epOXI de; Phytof|uenol; Pignent R Pignent
X Pi grPéWEiO‘F ripy l%]qu@mo&g@gm Rhpdoxanthin; Roserythrin; Rubichrome;

Pol y- cigg; 13?;%%11 5R &S ene;
Pol y-ci's-1ycop€ene; gglllnoégé}%g(ﬁ Rﬁf&}r %rgér:’)er sene
pyr ophosphat e; Prephyt oene pyrophosphat e;

[001591 0-ga rﬂmanmaam;e?ahnomﬂhypmnﬂﬁh;(ﬂaminmpmﬁm rarcinaxanthin
Protetr dro ygopene Pseudo- h c ot.ene;
Py enosBREIE, SPGB oL Py PG SHLRFRo - Pero sy beta-
7-Cis: c%%&fﬁ%ﬁin@n96 S@@@b@ﬁa%@ﬁé’i]%ét@ne R%“—Hﬁh@t SAG-alpha-
Reti cul axant hin; Retinylidenetiglic acid

Ret r obu%@&wm Sentjehete-Jarotgnenes Ralny Renthigatiydxatthinet a-

) car ot - cargt i
Ret r odgl@‘l ro %h)%%%ﬁ%nen%%o 1 pg’rlg %%%7 8'd§' %ehydro-beta,chl-
Rham owﬂo@en)e-% @onﬂlaﬁllf&ts,ysod{lmk@; mﬂgﬂdrox‘y 3',6'-dioxo-7,8-

O Rhamm xol ; 3' - Rhammosyl oxy- bet a
car ot er‘il?‘g%ﬁ‘i?% “beta,chi-caroten-17"-al 3-sulfate; Socflum-3 19,3'-trihydroxy-7,8-

Rhamosyydep dro%ﬁﬁ%o B d:ffaﬁ‘)é%génfrﬁ Gt SN RRe, RGPS 10,17
Car ot ene; armosy oxXy

, 4" - ditdighiyalrye7,8-di@hydidlyata, ohibezt:rateps-B 6'-dione 3-sulfate;
car ot eng
C 4 - di a’amé*e%migpfzﬁrm&%%ﬁ% aon%§Plrelge<mthe Syleatoxanthin;
, 4,1 -triol; 1'-Rhamosyl oxy-3 ', 4'-didehydro- 1',2'-
[0015%!1 hydr Taﬁ@ér@x&ﬂhn%@iﬁﬂnﬁ Do In%[b?ééimal%d"'en

odopi n; Rhodop| n 20-)al ; Rhodopi naI gl ucosi de;
RhodopiTiregkesbis; éfsfmm@uthpi Ehgik: ’E@@ﬁmemmanthm Tethyatene;

hodoxart hon CEeeBr PP PR PR Bies heg bga-carotene

Rubi xaﬁgm'n'-ﬁe@ad%amqﬁl,ps?l&toxaﬁ;’mene,s -reg drSaielf@meta-
aci d; Sal noxant hi n; Saproxant hi n; Sarci naxant '
Sar ci n&XRHRRI 3 Wi %b&ésﬂ' ddetrasiehyarazhetih qﬁq-ﬁarotene-Z 2'-dione;

nonogl ycps gl | ) O Deta, .
S g e S
Semi - aI6W&meﬁkﬂwdro 66,6 ttetrﬂmd&r—bétejbema:aroteneﬁ 3'-diol; 6,7,

Si dnyagaﬂ Si nt axant hi n;. Si phonaxant hi n '

Si phon&i 8@?}{}’@{%’5 6ﬂ)6dtieﬁ eta, gtaoqarotene-3 5,3',5'- tetrol;

deydr g bpkarebid: G818 E0ganE §uclione 3-sul fate;

Sodi um 3, 19- di hydr oxy- 3 2 di 6Xo- 7, 8-
Tetradehydroblsanhydrobacterloruberm 5,6,5',6'-Tetrahydrocanthaxanthin;
7,8,7',8'-Tetrahydrocapsorubin; Tetrahydro-beta-carotene; 7,8,7',8'-

Tetrahydro-beta,beta-carotene; 7',8',11',12'-Tetrahydro-beta,psi- carotene;

7.,8',11',12'-Tetrahydro-gamma-carotene; 7',8',11',12'- Tetrahydro-gamma,psi-
carotene; 1,2,7,8-Tetrahydro-psi,psi- carotene; 1,2,1',2'-Tetrahydro-psi,psi-
carotene; 7,8,11,12-Tetrahydro- psi,psi-carotene; 7,8,7',8'-Tetrahydro-psi,psi-
carotene; 5,6,5', 6'-Tetrahydro-beta,beta-carotene-4,4'-diol; 7,8,7',8'-
Tetrahydro- beta,beta-carotene-3,3'-diol; 7',8',9',10"-Tetrahydro-beta,psi-
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di dehydr o-beta, chi-caroten- 17'-al 3-sulfate; Sodium3
, 19,3 '"-trihydroxy-7, 8-

walr@ekyiiro- 6' - oxo- bet a, chi -caroten-17' - oat e 3PCUUSBEDE)03252
Sodi um 3, 19, 1Ttri hydroxy- 7, 8-di dehydro-beta, chi -
carotene-3',6' -dione 3-sul fate; Sphaeroboli n;
Spher obaieteae-3$1ﬁhénohi1d:eh'gﬁ’+é“etr8mdm—p9i;ps'acnrhten¢-1 1'-diol; 5,6,5',6'-

Tar o R Do AFERCI IR O ot 5 NN belibets-

Tedani gxanhBiars 6, 3_9331 @‘Uhé%ol -ﬁq 17‘81 Te@sHyaApdi PEiaroten-1-ol; 1,2,7',8'"
Tet hyat ene; 75 Tet’r adehydr oast axant hi n;

3,4,3 T¢trhhyﬁect-pad§h)¢aw0©en bek; 5;8@191 12-Fardydre4,4'-diapocarotene;

> AT R B BRI e e 12,12

3 4 3' Tétrahytiedl i, 85" bie-tl‘atr aolywp@h@rvee,m 22-di one;
- Tetr ac?,ehyz@;tg)%s g t et ;ngﬁydr 0- bet

bet a- c dealeieclycapgne| 7.8,8, 8-7-Tetrahydrolycopene 7' 8,11',12'-

e

3,4,3 Tétrahﬁ@dﬂeﬁfiﬁbgﬁn@m %hﬁh?dfﬁtﬁgﬂmsplwmﬂme d;4,7,8-

5,6,5,6' -Tetrahydrocant haxant '
7,857 Igt rah’}@{?&gﬁg,lgqx@,{g s’»éf( 30,% Eetrahydrospmlloxant}nn 3,4,3'4'

Tetrah fH QhERR0-4; 8,675 68Tetrah dro-3,4,3' 4'-tetrol 4, 4'-
Tet rahﬁ% 3@? etxa carotene’ "7, 8 4

| , 12 dTwifa’ahX/ aps3' b’&ttlahp@pxy-baa;bteer@rotene-4 4'-dione; 2, 3,2',3'-

1 1'2 I{eﬁfﬁﬁfdé-ret r% é%ﬁr‘ﬁﬁ%ggn?%gflgtr glf,ge?%' zl“e’urghyd%oxy-beta chi-

2,7, %arB@énf-@JbYlgB%uﬁﬁﬂe, BSI3, 'Cﬂfét@zi}@ﬂﬁ)xy-G 7- dldehydro -5,8,5',6'-
I ,2,r,2" -Tetrahydro- psi, pS| carotene

1,1
2 Tetr éﬁgﬁ@ﬁféﬁo hpf,a,bqig-par@ggncﬁ @ne; 3,35 5-Tetrahydroxy—6'—hydro 7-

7,8, 7 Te r [ | '

o et PP SRR 35 A8 bR G ininguig: 34,3,
Tetr ah%ﬁr@hydi@)t}aS b, 6-teilnideni el Detaltarbtdng; (3,4,3'4")-Tetraketo-
| O -Tetra ydro-beta psicarotene-3, 17

| .
1,2, 1" Dpia-cPeRtengh gcvbopdieirakelp-Demraralens: Thfoftcogigs; Thiotheee-
5, 6, 5 '4gp, T@Sﬁa@%{ly At f,&eRERATHBIREEAS ifloth BP0 R-484;

5,6,5' etr et a, bet acar ot ene-
3, 5, 6, Jilefshxanthixek dh],eﬁﬂlp&mﬂmﬁﬂ Tilefishxanthin III; Tilefishxanthin IV;
Tetrah

Tet r ahm&g@fllnpipm?agg?c&{@ﬂewaa Torlilgaghofin methyl ester; Torulenal;

, 12- Tefg-aiayd f[%rlﬂelfecal@bﬁﬂﬁp@i&tZGJTQfTthy%I&y,-&ta beta-caroten-4-one;
Tet rahydro-4,4" - di apocar ot ene; Tetr ahydr ol ycopene;

1,2,1 '3 2‘ 4'- Tf@yd@hydnem@ﬁ@@%n@n-4 one; 3,4,3"-Tri ydroxy—beta chi-

5,6,5 [ ahydr o, n ) '
Tott ah AT PSR REY. ol Thh ot pt qarptene; 3318
7 8 ]Ijnhyal?oxyﬂ-rg‘—ﬁﬂﬁﬁy&bQiek‘d}@ﬁleﬁl@tenkﬂ%' dlone 3,3', 8-Trihydroxy-

Tet r ahydr ol ycopene- 1,1'-diol;
Tet r ahy@&-@ﬁéﬁ]‘dﬁg tagqhycarotené -one; 3,19, 3' Tnhydroxy—7 8-didehydro-

3,4,ir, dene; ' ro-1'2'-
3.4, Ia ' J Sr?ao%}% %%{ofeggg %ﬁ?ﬁfkﬁ{ﬁﬂe £1765. Briflydfofy.3,4'-didehydro-1',2

3,4,3 &hy&@bé@]pyﬁéaiﬁsuanmi-éﬂepx,sm9 Trihydr3x 963 -didlehydro-5,6,7',8'-
Tet rahydr ospirill oxanthin-2
5,6,5' eralwétwiéraparb@tascaaotsn-f?zr On? ergcstatel 9-hexanoate; 3,5,6*

Trihydroxy-6,7-didehydro-5,6,7',8'- tetrahydro-beta,[epsi]-carotene-3',8'-

dione; 3,5,3"-Trihydroxy-5,6- diliydro-beta-carotene; 3,3',5"-Trihydroxy-5',6'-

dihydro-beta-carotene 5',6'-epoxide; 3,19,3"-Trihydroxy-7,8-dihydro-

beta,[epsi]-caroten-8-one; 3,19,3'-Trihydroxy-7,8-dihydro-beta,beta-caroten-8-

one 19-laurate; 3, 6,3'-Trihydroxy-7,8-dihydro-gamma,[epsi]-caroten-8-one;
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di sul f at e;

2,3,2',3 -Tetrahydroxy- bet a, bet a- car ot ene- 4, 4' -di one;
WQ@2008/023778' - Tetrahydroxy- bet a, bet a- car ot en- 4- PCIEUS2006/003252

3,19,3 ', 1T - Tetrahydroxy-beta, chicaroten- b'-one

3-sulfate; 3,5,3,5" -

Tet r ahy,aL e \Erdiydivxy <, &dihydroe8-5x8-alpha®arotene; 3,3',6'-Trihydroxy-5,8-

gegr ag dr 9 1631?1]33% ;%Gzpﬁﬁ—@gﬁ@xyplrardlxanthm 1,1',2"- Trihydroxy-

dehydr 91belasealnloers,2 3524-.té?crahydro= si,psi- caroten-2-one; 3,4,4'-
Tet r ahydr oxypi r ar di xant hi n; 4, 4'

Tetr ahgvdhyﬂryms@,556'-@trah>@miaﬁtbdne@t cweteaebw@nwm@ﬁé 44"

(3, 4,3 r aket obet.an, . .
Tet r akaf! légt8 Bl e‘%l?égel 2 TG 4%5‘%‘%‘??' ?%é dihydro
460; Tbét@bble&eotéﬂ 4;ondfTesplegentkinS Trifhdshixhetbir, 484,

Thi ot hece- OH 484; Til ef i shxant hin |; Tilefis
11 Ti Tasanbydehedierprpering Frollsin: Jrolichiome; Trpl%avm hTrolhﬂor

Tor ul aﬂb‘?}(}'ﬁéﬁlﬁm{l[, #ﬁaﬁ&ﬁ%ﬁ flﬂﬁ ? e cq.-g%&ehlnﬁfnh Eiﬂ i

met-hyl enal : enecéar
aci d; ¥idedXanihin;WidleeptlridyeWarnhiepael; Bearmirgond;- Wn‘dqm@,nthm

3,43 el Smbepmt k5 bRt R Ghs; Xanthophyll
g g 5d1p£frh1'ﬂa§f9r}@3ﬁ?(ho$hylf epSe i Afn F ABAORAS, Vel Bsacarotene; beta
Tr i hyd(bxge@wmeddpwz@ammeehw chiolobetneleacmotens-gd'™- diol;

7" 8- i REAAPO DBt o BaP s Zs ol Zesgntyin dieponide

Tri hy dyexanthi$daheief tied darantkifl ditiafabslde; @ eatiithin dipalmitate;
3-sulfate; 3,1',2'- Trlhydroxy-3 4' - di dehydro r,2' -

di hydr Beanthipsic- qpampeaeazamhm 5,8 egoxide; Zeaxanthin firanoxide;
19- Tri bydr o -6, 7-di
g girggo%le@ é‘cﬂér %gann §10no amno§1d%, Zeaxanthol; and

tetrah carb one 3-acetat’e
19_-hexzeﬁaaka1th1& 5,6'-

Tri hydr oxy-6, 7- dldehydro 56,7 ,8" -

tetrah dro bet a pSI] car ot ene-

[00155] 5 3 ?‘W@rltﬁ(? Igatlgallﬂ PERFERE Bag?tgn%lg§ kﬁfg??éﬁ tobea non-llmiting

3 3 , ¢ s GiOhSM®mpreh
g T

[ epSI | moae natemllgoocmrnng m_bgqcales are being discovered which will fall
-Tri h&é@@%§zat8eggry ggr%tenotda bet a- car ot en- 8- one

19-1 au

6, 3' - Tri hydr oxy- 7, 8- di hydr o- gama, [ epsi | - car ot en- 8- one
Sulforiylurkhd hydr oxy-y”- dlhydro S- oxo- al pha-carotenej ' '-Tri

ydroxy- - epoxy- al pha- car ot ene;

[0015§,j 4,3 Nzgpily%gﬁug);é%hé@; gl sxuzilfnotggfllreas I1nc’1ude but arre Egtqlmlté/d to

21 -1 %Eét@ﬁ@égﬁ‘lgdeoﬂaﬁé I,%hﬁé’ﬂ @e 2%R:[‘a%de3gl‘ilplélde (Glucotrol),

Tr | hydrox et r afiydr o- eta- carotene;
Tr i kentgtyohfliymimde, &J,ld:;pﬁépanﬁde, R@Mde etolbataunée; glingpiride

psi - 3 ;:az‘é‘lfng%’ h?gﬁ%tamﬁ‘%dr dl 1?8]1?%@ eﬁitre%aghmde

Trisan ‘PMQQH‘J%Etrﬁé%li%ﬁié%ﬂ@mt@ﬁﬂhb e AD- T dnqhn@npe
Trolliflavin; Trolliflor; Trollixanthin; Tunaxanthin;

Uriolide; Vaucheri axanthin; Viol axanthin;
Niacin and related derivatives

[00157] The term niacin is the generic descriptor for nicotinic acid (pyridine-3-
carboxylic acid) and its derivatives. Non-limiting examples of nicotinic acid
derivatives include nicofuranose, Acipimox (5-methyl pyrazine-2-carboxylic

59
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wXambhggohyl | K ( 1)S; Xant hophyl | di pal m t at e; PCT/US2006/003252

Xant hophyl | epoxi de; al pha-Zeacar ot ene;

bet a- Zeacarotene; beta (1)- Zeacarotene;

al pha-atihé-axikey necditiol, prdouso], inet eotinicesid, Sthelexa®in, pxiniacic

di ol ; bet a; Zeacar ot.en- 3-ql ; ant hene: Zeaxanthi.n...
Zeax arftib A At e Heomse NARERRA AREHE o FEBRAFbibounate.
Zeaxant hi n di rhammosi de; Zeaxanthin di pal mtate;

wms%eax antitier exfnSBPN dksr adevxaiehiiiwhith Brag poxuitkdle for this

eaxant hi n_furanoxi de; Zeaxant hin_nmononet hyl et her;

Zeaxarinemiondndpdra Fribenidimitation: AGIHNI0Y, ahsgarnil, acamprostate,
Zei noxant fi eﬂ:eblétgl%i‘%glclgféﬁacagpe\fﬁetéd'  tacQbmRIpHER labdtaminosalol,
occurring tarotendids I's méant to be a non-limting
exanpl scehiliie] avetdhleyamide aceiophermaine neaterte) sicetTplienatingt
i s not conprehensive as nore natural Ia&ioccurrin

mol ec LR QIReRGEINF YR SRGVIIEASTR L ?qrcma?‘invaﬁt{nﬁi geyclovit,

the caf£00kYanD fad{%&ﬁh@ H?drgﬁflﬂo@’é, Lanvhilr KRénd&]1 8&kroban,

Non-limting €xa es o fonyl ureas include, but
ar e nodhrifrime; seting, aletetfidresianiliendapplapdbueierol, aldioxa, alendronate,

gl i bencl.am de,..gli.cl azi de, . gl ipizi.d Jeo

gl ycl o%%ﬂ%d %lllge@ﬂ?]o %W%Blg}ﬂg oaél,(’p%]ilo z%&' de, gg’ %h;’lesmmﬂ’

t ol but ARiiRGprofthi AREHELE alodemsry bloxipirial, biptanlate ahmeholol,
meglitinide .ana1 ogues (f’or exanpl e, repaglinide, |,

nat egl imbatedinermgtivestamiie, amilcrimncy pidiaeMy ¢asmMibosiie)

and the like | ack.n . g ' I ;

The t oMt Al Rb PP AGIG el ubLURHHRR, LHRbBkosides,
ni cot i Ainghopehtdm{dey snthopenBzireaamimoydx, améiachneaamiiphersizole,
derivatives. Non-ljmting ex%n'pl es ,of ni cotli ni c aci dd' .
der i vaemipsosenapisaPride-ERHRS Héeea“)&@faﬁf’w PEIPRS, fYpdiaqume,
P! 82! Biodn 8l REKIHEAE athokPith. Wdoxillifaehhplictloral, amphetamine,
probucol, T soii cotinic acid,” Chol exam n, oxi niacic )

aci d, ainphahpeiat anphotaioim kmpidiliSPANireRieasn,| AIrengNY, amrinone,
tocopherol nicotinate. Further. exanpl es of e

act i ve2RGUHS Wléﬂuﬂﬁm@%ﬂg{ﬁ%& afggsr%rfehellcg{algh\%%aﬁw%or%e’

i ncl udgyginbdiRuindrbsitdealdl, A droftehedifb 77- bt amirbstenediol- 17-
acanprostate, acavir, acebutolol, acecl| of enac,

acenet heizoatepastregienediphs rgce’@tpe@gifpﬁgge&lpq;ﬁ;acetate- 17- benzoate,

acetani | i de, et ohexam de ophenazl t ¢
acet op ﬁlé‘#g %F%%?On& Q%%&?rglﬁee?&gag%t %@_\? pre Sﬁ@%’?gﬁg’, dndrosterone
acet r ebidpiord€d, kbdbSterdone, amElovastn), asidulanmelnwhiracetam, apazone,
adi nazol am_ adi pheni ne hydrochl ori de, adrafini]

adr enolkpisEslinggeRaatBaiRe, apomorphine, apraclonidine, aprepitdnt, aprotinin,

arbaprostil, ardeparin, aripiprazole, arnikacin, arotinolol, arstiinol, arylacetic

acid derivatives, arylalkylamines, arylbutyric acid derivatives, arylcarboxylic
acids, arylpiperazines, arylpropionic acid derivatives, aspirin, astemizole,
atenolol, atomoxetine, atorvastatin, atovaquone, atropine, auranofn,
azapropazone, azathioprine, azelastine, azetazolamide, azithromycin, baclofen,
bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,
bendroflumethiazide, benethamine penicillin, benexate hydrochloride,
benfurodil hemisuccinate, benidipine, benorylate, bentazepam, benzhexol,

benziodarone, benznidazole, benzoctamine, benzodiazepine derivatives,
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acid derivatives, aspirin, astem zole, atenolol
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bamet hagotdaas, Radovatne, batddidl] Wlobasﬁblaz,uodﬁazohn cefbuperazone,
becl am de, becl obrate, befimol ol ﬁ&g% haeli
benazeﬁ@fﬁplm%é?@%lsa??@lb%@h gelsepxib.ice 4 cephaeline,
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benzni dazal e am ne, nzodl
der i vachipgst %@ﬁ?ﬁé‘?%&@ﬁ?ﬁe"m‘ff éﬁ’ gﬁlormadmone acetate,
benzph %ﬁl%[aﬂétﬁ%zolké eSAN AR ihNRothRORRY tiklefphetitmbian um

hydr oxyna oate, bepridil, betahistine,
bet anebhhqdmaoxamsdamlwphent@mm ehlerprogrepighleroramarine,
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bi f onazpbigeal BFR6I ahroRfna) tidlkodit @ tofslotitate, wdtdovir, ciglitazone,
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br ormaz epn%g}nednne cinnarizine, cinolazepam, cinoxacin, ciprofibrate, ciprofloxacin,
cisapride, cisplatin, citalopram, citicoline, clarithromycin, clebopride,
clemastine, clenbuterol, clidanac, clinofibrate, clioquinol, clobazam,
clobenfurol, clobenzorex, clofazimine, clofibrate, clofibric acid, cloforex,
clomipramine, clonazepam, clonidine, clonitrate, clopidogrel, clopirac
indomethacin, cloranolol, cloricromen, clorprenaline, clortermine,
clotiazepam, clotrimazole, cloxacillin, clozapine, cmepazide, codeine methyl

bromide, codeine phosphate, codeine sulfate, codeine, colloidal bismuth
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ci dof odigitpxinj digoxiazdihpdrogigotenyes, .dm’;{drqqoﬂ@lgp,ﬁ}@,yd’rocodemone

ci netidine, cij r opi um br.onj i .eat e,
ci nnan iaﬁg?teﬁhxcggfﬂ%o 3m%¥n%§fl%{c§,e%§£]&5§%%%§{£ﬁ?n,

ci pr of gingatoesteions,Aihydra@bivhine] diapdiopgridioe daiatives,
citalopram vciticoline, clarjthromycin, clebopride,
cl emas dihydrosgeriameiar dihydretachysterel, dthydrryplyminyn

clioquingl, .C . : zar Tevalol
o o S bR R S RBS T e, dBLARSRER! By il
cl om paafaRe, ddbomidefieonte, diloxinidendiltiadeon dimetling,

cl opi dogrel, clopirac_indonmethacin, cl.oranolol., . .
cl ori cdBnenydanaie.slimatusterane, drgetpteing; ‘#}El,or@?(’h)aﬂ?lﬁﬁ’eddmlmlde’
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dromostanolone, dronabinol, droperidol , droprenilamine, d-threo -
methylphenidate, duloxetine, ebrotidine, eburnamonine, ecabet, ecenofloxacin,
econazole nitrate, edavarone, edoxudine, efavirenz, effivarenz, efloxate,
eledoisin, eletriptan, elgodipine, ellipticine, emepronium bromide, emetine,
enalapril, enanthate, encainide, enlopitat, enoximone, enprostil, entacapone,
epanolol, ephedrine, epinastine, epinephrine, epirubicin, eplerenone,
eprosartan, ergocalciferol, ergoloid mesylates, ergotamine, ertapenum,

erythromycin, erytlirityl tetranitrate, esaprazole, escitalopram, esmolol,
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hyoscyamine, ibopamine, ibudilast, ibutenac, ibuprofen, ibutilide, idoxuridine,
ifenprodil, igmesine, iloprost, imatinib, imidapril, imidazoles, imipenem,
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esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, and the like. The
pharmaceutical preparations can be sterilized and if desired, mixed with
auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting agents,
emulsifiers, salts for influencing osmotic pressure, buffers, colorings,
flavoring and/or aromatic substances and the like which do not deleteriously
react with the active compounds. For parenteral application, particularly

suitable vehicles consist of solutions, preferably oily or aqueous solutions, as
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carrier. Exanples of such dosage unit forns are
tabl ets (including scored or coated tablets),

weapsisrsy pills, powder packets, wafers, injeRCHDIE®06/003252
sol uti ons or suspensions, teaspoonfuls, tablespoonfuls
and the like, and segregated multiples thereof. Such
dosaggefiak @ﬁ%ﬁﬁﬁo@, SQuiBivAE) drimplaats. Aquems sespensioe may
practice, additional substances other. than inert

di | uenostaingubstances thaf graasg,hs ERPEQfdhe SSPeRsind dnglude,
stearate. In,the;: d/or dextran.
ef fer %rseé%ﬂj?l% 5%‘11%??%%%5%@?& %%Oﬁg,%ggtg{gggnf%rr rrer}s( grz;n
al so yHenklsE tisulemiiog neayeaiscsconBut stabidizersi n capsul es

can be prepared to contain a mxture of the active
conmpounds or conpositions he in entiolﬂt

[ f .
[00165) eget disttletabiats andegapsues ey pse Rp@gpiiecturgd 1o S o of sustained
granu lr@l%aﬁ%ffoﬁﬂlﬁatﬁﬁfs,i J€h GRABRY Povide §0shiolRY icominviotihrelease of
ver

solid, pulverulent carrier such as |actose

. .

sacc hahosanpamdbadtcotdingrarthe tnyentigroe e 6 ptigd ehbowy,
starch, anyl opectin, cellul ose derivatives of gelatin.

abl ets,and pi.l |l s, can . j 4 Lo i
o0166] 251 € RN 5 68 B RFo Rl SRAAM: MELd ERLRI il b
adnmi ni ghduat sEiceanoiatisibvde thphapenticefidc: estecygrazadldpt atsl of
emul si ons, sol utions, suspensions, syrups, and elixirs
cont aiavilingryi $k&lt in the pihent s commonly used in the art,
such as water. Such conpositions canal so conprise

[001673dj uv ﬁlgﬁesdoﬁ%ecﬁ Ay Cgﬁl bdiREh AT Sresé@iithvehfion Wil eargl depending

uspendi ng agent s; sweet eni ng, flavoring, and :
per f unémie ageptoms, §R00EDodBysighs Pt teinatientothe pagreand syerity
rectal mni stratiqn of, the conpo  vistrati d th
conp os‘?ﬁg% flisorgler Wg%reﬁ%g,ﬂr POR e%%ﬁ’ tgg g%urtggg?dé% n‘t?? ation, anc the
m Xi NGeR& FERNRBHBOSSSosRIVAP Qgiyt dfaissubjdeh famslaitibadiey be

nonirritating excipient such as cocoa bkﬁt er atndﬂ[1
pol yet adphipisterefl ipcotingloppserpran dividsddesey LPQsgegs tor the

tenmperature.but Ljqui : ?ﬂpé b UlBdetSHgheditat
t hey wPIFPHLRS ghgl%rp 5%8%13189 engr Eg 1?Oof)g[%ie] . 8
| nj ect glh@qidsa@dwats tose of skill axthopiter as tasght lerein.

i nj ect abl e aqueous or ol eagi nous suspensi ons can be

fornmul ated according to. t kno ar i Sui
[00168]i sper $hagdosage fﬁngé f%éﬁgﬁvﬁgﬁ é@éﬁ%ﬂg 0%?3?)"}%??6'2 %&%}ﬁ Ir%’?ﬁ'!gﬁo g pet
agent s 4. Thg et bftoddHnfl filel R sdYeaBRAhbPPe H0M AoaN).BEmE to

a sterile 1nje solution or suspension In a
nont ox kloup &0 ey ger alay.y Irayet epethed embiidiments the dosage yage may be

for exanple, a solution in 1 3:butanediol. Anbng
t he ac@é’&%’é’lu%f'@gmgctpé‘@métﬂw@%P\e/re@]atys that can be used
are water, Ringer's solution, and isotonic sodium
[0016913' OF | §e & PlitibhBsHimShiS) the Eofdg @ theidosactive cahpaunds will generally
conventionally used as a solvent or ) Fcall
be in the range of about 0.01 ng to about 1 g per kg body weight, specifically
in the range of about 1 ng to about 0.1 g per kg, and more specifically in the

range of about 100 ng to about 10 mg per kg body weight.

[00170] An effective dose or amount, and any possible affects on the timing of
administration of the formulation, may need to be identified for any particular
composition of the present invention. This may be accomplished by routine
experiment as described herein, using one or more groups of animals

(preferably at least 5 animals per group), or in human trials if appropriate. The
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suspendi ng nmedi um [00164] The conpositions of this
i nvention can further include conventional excipients,
W0 2@6/0830mar maceuti cal | y acceptabl e organi c or PODUSENG/G03252
carrier substances suitable for oral, buccal,
parenteral, transdermal or rectal adm nistration or in
afo ; ?Fﬁtat@tivabés:hof mhly %ﬁjﬂcﬁécﬂﬁpcfsitiommnﬂymfﬂmmdtabngr? Er
i nsu ation, i C on eterio react Wi .
the. acPIeyEMBIBBURHSS S Py BB i be oBoH §QR fnd bssessing
accept gl e?feﬁf%fr th&hdninaHEE by IhsRHBAe ®r mbRE iplicaBlk indices,
sol utions, al cohol, vegetable oils, polyethyl ene
gl ycol snd gehpring thé past-tsatmeatrydloesenf thesg mekti¢ag e the values of the
stearate, talc, surf Ctﬁq%ﬁ’ silicic acid, viscous
paraff?ﬂ?eﬁﬁﬁpﬁﬂﬁmaplFa‘% y acid nonogl ycerides and
di gl ycerides, petroethral fatty acid esters,
[0017I!nygr OX%][BHB#SB ¢igld dﬂt a@ﬁﬁ?is@ﬁioh\dnﬂt)ah@_ mﬁf@ﬂang}%aﬂicum gubljbe
I ke. e pharnaceutical preparations can be . . .
steri | comgositien that ‘aélswlédﬁe poRtedfogiiYhireatpnt ig ygiven patient will
et ngofigdpeh MBGHEN pRh RIREERL, KRFhioR b/ Bf Saubject
osnot i GoRpesiti, physslbiietisconditionrof Hgspatithtairetudige agediax disease
aromati c substances and the Iike which do not

del et etYRGSH piagpenctf PYstRbCRditioperSBARSBITAESS to pgfven dosage

par ent %ﬁ@#yp@%?kﬂeﬁﬂ:tdﬁ&ﬁ; o &1 i Ristr ol APk Sik¥ € Thé beifelines

consi st of" "solutions, ‘preferably olily or aqueous .

sol ut i prsented hekin may besysd s pphimizedm fresitmen, e.g5 determining the

i npl ant's,. Agueous suspensi ops. may , cont ai,n .suhst an

that 1 RBHEAZE TR PSBBRR. T SER G0t Sutel BT kHREHo more

i ncl udehanfBhtiRXAPRliRenta@ckh eunsfsﬁﬁg eRoRitbe theklijtaand

sorbitol and/or dextran. Optionally, the suspension

may al sdjusting the dosagalend/py Bméng. [ 00165] Both tabl ets and

capsul es may al so be manufactured in the form of

st ai L el f ' tot de;

0173300 PG ST T By 0f Too BURA IR pekbRn) O 0red

accor dibggndagurirpeorerve édre ofithe\velevant pelicesdt pfedetormined times

[ 00166], Adm _nistration ,(?é ,fhe corrpo%icg.i ons of .the ;

pr esentdUfipg gsitregmest peri TAtmenh FBdRiIng GO, amgunts,

achi eve; ki i L 2enb¥d a8Rrdhg to th

or di na%ﬁgtﬁ?ﬁgﬁ?ﬁﬁaﬂgn gﬁ Eﬁ%ngéﬁ'}lgf%fxﬁ%'gé osage of zfmyg o e

conposir¢sutts sf sifch mimmitprieg.eThe paticahmiay e wetivdigallyreevaluated to

depending on the ons, age .and bod ight of th
pati en ,"'&‘Fﬁ@eﬁg‘? ??&é{péﬁ ey EI%F‘?@Yd?eqSH‘)éIn%ﬁ’ﬁ %?’188 P ajiaglegeés'
treat eth GhstRERY B8 dmoluhifs) Felisje&fconpabifibs bddiniaered and
the formof the subject conposition. Any of the

subj ectpossblyid ﬁleitmoﬂmiyrﬁgistration may be made based on these

reevaluations.

[00173] Treatment may be initiated with smaller dosages which are less than the
optimum dose of the compound. Thereafter, the dosage may be increased by

small increments until the optimum therapeutic effect is attained.

[00174] The use of the subject compositions may reduce the required dosage for any
individual agent contained in the compositions (e.g., the steroidal anti
inflammatory drug) because the onset and duration of effect of the different

agents may be complimentary.
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adm nistered in a single dose or in divided doses.

Dosages for the conpositions of the present invention
worenelogs7readi |y det erm ned by techni ques knownP€DUSIN0G@®3252

of skill in the art or as taught herein. [00168] The

dosage range for nebivol ol ranges from about 0.1

. . oL ng to
[00178bout (oiitypag tesagpeutip cirechel subitsbenmiasitions maydssistpsmined

range r . 0
day. 1 R AR et plote el ) A lyiel o Bty
be fromnabslbte.d., @b de@rmiiimgtbel LDl OandghEDsday. [ 00169]
In certain enbodi nents, the dosage of the co-active

ounds will generally be in the ran of about 0.0
00176 ¢ o Mtalotéag%f 59151 t%%Ele ﬂavéfiu@qﬂ%sas@a%g iapiral sfugies gay be used
the rang ?orﬂ{uléf:?l%%r_aﬂg@(%' dRag Bt bseldn hufhaREr T llfcg%ost@%éjof any subject

nore specitically in"the range of about 100 n

about IOmpgsipien likgpietaiablyweiidiit a rang@e 07 Gitculeiingfcbrednirations that
dose or. upt nd.any.possi bl e. affects on the tim .
of - adriHBR GE EH 51 BT SORHGTG( o hhe o eh ey Jpby Bub this
i dent i frh@gh Je@éncﬁﬂg’u]ﬁ_lzﬁ{ﬁlb dbdazk f&ﬁmﬁﬁbf/é;@ﬂldqhe tdife of
present invention. This may be acconplished by routine
exper i radminigiatpageilized dForeroipesitions eigheneesent ingngion, the

ar oups gt SR ARESE ALARLY, B disARl: B ) TS cdfduture
group), or-in numan trral's 11’ appropri ate.

Theef f eggdygeness of any subject conposition and nethod
of treatnent or prevention nay be assessed by

0B L S B e ol A0 AP Re S5t 151 Sh 8 bascd on
appl i caRd ﬁ%é, gﬂjls‘r‘@a? colﬁﬁ‘t‘fjorﬁ hAWothBeraBRsd kRt TBEnedical
val ues of These indices to the values of the same

i ndicesarfsrior to treatnent. [00171] The precise tine
of adm nistration and anount of any particul ar subj ect

0Sit,i on W L. yield the.most. effecti .
1001787 o eroto%F ol il g WP SERs® cingeses for

activi tifstarRpad MGREs B 6 siBprebutt, bowdad easilyaktdrinine the a

subj ect conposition, physiological condition of the .

pat i entthgrep@itigainefiasjse ameynt 1%91% thedestagsylts pregenfedibereinatter. In

ener al j, € Ay nsi i

Oomon SHE) SopF R U of RRARE IATROR ki o
adm ni sbmaila ) or &rit phamadelcallVaecepableidid-addifon satstveshld be

et or ik gbew 5 Jneans Bhas SAmels boftoumenfn perdeilar from
adm ni shrat O.?ﬁ}%l%‘ﬂo%ow 1d mg&glﬂoﬂg v&%&h%lﬁ lp}&@x'&bly i?‘]oem about

routine exper| ation conSiStin oring-t

subj ect0. angy/lexdp ubbutrigmpfie baddg ageghand/ or ti m ng.

[00179] The invention also provides pharmaceutical kits comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical
compounds and/or compositions of the invention, including, hydroxylated
nebivolol metabolites. Such kits can also include, for example, other
compounds and/or compositions (e.g., diuretics, digoxin, compounds used to
treat cardiovascular diseases, therapeutic agents, permeation enhancers,
lubricants, and the like), a device(s) for administering the compounds and/or
compositions, and written instructions in a form prescribed by a governmental

agency regulating the manufacture, use or sale of pharmaceuticals or
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[00172] While the subject is being treated, the health

of the patient may be nonitored by neasuring one or
woreeoe/0gd774¢ he rel evant indi ces at predeterm nedP€T/DEX06/003252

during the treatnent period. Treatnent, including

conmposition, anounts, tinmes of admnistration and

f or nul dielesicalhagdusts, sipichingteustigeceandilsegetlects prpreed by tthe
: Tk . o cal |
of suc th?}é%) c%fgﬁéd@?dct&@,%sg %h éa%‘for'ﬁ%ﬁaﬁ?idﬁ%ﬁt?aq{oﬁa y

reeval erm’ne t exten rovenent by
nmeasuri ng the sane paraneters. Adjustnments to the
[00180jount (Ajothdr esbofimadnt obtipdstentiomredates toithe Brceladaridistration of at

possi bl o the ti f adm.nistratio y be npde

ased dieet R SrardneRBALE o oA TaPL PP AR D g one
initi ata%qitwnmfthéﬂgédﬁ% laoBiR96 88 Mk &NiBEE sh@Sas daliBBed BRod
opti mum dose of the conpound. THereafter, the dosage

may be vesseleased by small increments until the optinmum
therapeutic effect is attained. [00174] The use of the

bj ectCO i £10 r .t he required sage .

ooty 2 iR P A IR A I St S 3 e apeatic

(e.g., dgbftssdagbeiit@bporated irtdh haniwa od syhthstieghatblie Giidecan then

the onset and duration of effect of the different

agent s beaprbed wihppscHisitydp ¢ bidogival sity g4 intsress. Apgprdingly the

t herap ' j : : ] ect i Lk

dot er i SR ol P B8 ks Be THABAE( F AERRS AOR BolRY wlfine

cel I culebivobd nmtabelkifeés)iabmmgtveith ethemthbmpewicgigentt are physically

determ ni he, 0 and the ED 0.. [00176] .The dat
obt ai nGdRy Bﬁﬁf?lﬁégg%ﬁs?%tﬁia Pith@agad TR e teched to,or
st udi eoffBel Svithe thel Mk AW RhétOmatkange of dosage

for use in humans. The dosage of any subject
conposition lies preferably within a range of

[00182] r cul atmief acwide antietatof onwral hasyrtticelymee cEOBOUSS af the
1] e QD% bl Vor G AARR0R (IR, VALY T e IS to be
g upon the g or ed an e

range c]iepen [ osSage m enpl oy

rout e dfiolagicaliy socepthblonExtmplary ethtrike@suitabip Gsidse dnthe dfivention
the present. inventiogn, the therapeutically_ effective

dose mey© PRIY@SERglnding, far exanmls, pobhsims | (suck s polystyrene,

coseys p g sl e depmyah et ve

physi c ai_ol;ctetraﬂlm'recﬂnylennepgllyvinahdbrmtdixﬁzmurf(hcath msl;k/irgd@iﬂcbride),

SUb] oo SDELi RS oF gy v ectobrooy Casss ok g polyeytene
glycol), polyesters (such as poly-L-lactic acid, poly-D, L-lactic, poly-D-lactic,
polyglycolic, poly-(lactide/glycolide)), polyanhydrides, polyhydroxybutyrates,
polyamides (such as nylon), polyurethanes, polyurethane copolymers (such as
pellethane polymers), polyacrylates (such as polymethacrylate, poly (2-
(methacryloyloxyethyl)-2'-(trimethylammonium)ethyl phosphate inner salt-co-
n-dodecyl methacrylate), mixtures of polymers (such as polylactic
acid/polylysine copolymers, polyurethane/polyester copolymers,
polyurethane/polyether copolymers, nylon/polyether copolymers, such as
vestamid), biopolymers (such as peptides, proteins, oligonucleotides,
antibodies, peptide hormones, glycoproteins, glycogen and nucleic acids),

starburst dendrimers, natural fibrous matrix (such as filter paper), synthetic

fibrous matrix materials (such as three-dimensional lattice of synthetic
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i nstance, an increased bl ood pressure, could easily
determ ne the therapeutically effective anmount from

W b@ongrlr9 resul ts presented hereinafter. | n gePer/ab2006/003252
is contenplated that an effective daily dose of the

conpounds of formula (1) or their pharmaceutically
accept awbenge el eapelymness) and|thelike dixemmary pelymzdss ate described in

0.01 g i [ Ny .
part i (r:ng]/] .gg%ﬂgﬁ}&ggﬁgg?@ 8%61{%?%8{%%\2%%% 4, dﬁ%‘?l?%r%é)@"hwh
wei ght ,araindompoeiel inbleferérice Mepddoiii their Entivgfykg t o about 1

ng/ kg body wei ght. [00179] The invention al so provides

arnmaceut ical kits co i.sSing one of_ nore, containers .
oorsdy}, edcﬁm%wé a0 St e AT SHGH %Tﬁ%ma@w Syiigble for use in
phar ”aﬁﬁéjfn'v&ﬁioncag%&%alaﬁﬁv ety bl e :aggl%ﬁoﬂ.f It WEbe

i nvention, including, hydf oxyl at ed [ ol
met abolappesiate§lnytonkiskidled amthelastthatrwhcnel the rhasrix exatahpllits of

ot her compounds and/ or ositions (e, q.., diuretics,

i goxi RePROH SomaRgLef (e by Pl eirisd fuefapdlr fld ey shor
di seasgémm ddWEInRRGNSA 6r ARERE RimiAREARGH ey n&INAN 68 bivdegradable.
| ubricants, and the |like), a device(s) Tor

adni ni diossemeusescsuch appostaigicniaity cowoarydyipessamsgernadintimal

witten.i ryctions j n..a for rescribed .

tover kARSI il vt R BEESRE R onthe Bice iipaye

sal e ofdeghulee eelrhatdik o SloWPHRE¢in aqlﬂﬁ@id)@d al WNifdhment or to
instructions can al so reflects approval by the agency

of nmanPediedgewdablser bioresarbableor human adni ni strati on.
[ 00180] Anot her enbodi nent of the invention relates to

| o L _ . :
00 o1 N SRR
addi t i awbivolohmetapelites of thgendsentanvergiah ahd pptic@chllyiat kast,one

such as, danmaged bl ood vessel s. 0181 he, conpounds
of 1t ho SRR 8500 BF PRSI URGAKIP 16 (5GP vavelar surface
t her ap%dv@n&ﬁ%ysmsiﬁiﬂ% ﬁ@fam&ﬁu spfn%egmhlgl _tcaghaeﬂ t@u%i%&b?é for

or synthetic matrix can then be applied w
speci f ideliveyy pbthg comppwrgdsda thesdesizedlocatinme Tog iacation of damaged

Accor di ; 2bi Vol ol tabolites, are "bound t.0

. R shf FsR o) RO LR BhrostO A0 such as -
met abolray &igograghgNPerfdrined Abig ot AR SkHlLIEnoRGEMEthodd Hailable
physi cally and/or chem cally associated with part of,

i ncor pée aekilgdin theatt-ached to, or contai ned within
the natural or synthetic matrix. [00182] Any of a w de

[00183RT | et YyvRdn d@lfﬁii'ﬂi@éhhdqﬁ W&M&%ﬁmﬁmﬁﬂﬁyﬁﬁr&n@ﬁﬁgﬁ Y868 invention
35 the matrix In the confext of the Invention. 1t 18
onl y neesebsahyinfstered mecometindtiontvaittopharmaceutically acceptable carriers

and in a therapeutically effective dosage, as described herein.

[00186] When the compounds and compositions of the present invention are
administered as a mixture of at least one hydroxylated nebivolol metabolite,
they can also be used in combination with one or more additional therapeutic
agents which are known to be effective against the specific disease state
targeted for treatment, such as for example diuretics and/or different
antihypertensive agents such as beta-blockers, calcium channel blockers or
ACE inhibitors. It is to be understood that such combination therapy

constitutes a further aspect of the present invention.
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bi ol ogi cally acceptable. Exenplary matrixes suitable
for use in the invention are polyners including, for
we @879 pol yol ef ns (such as pol ystyrene, PCT/US2006/003252

pol ypr opyl ene, pol yethyl ene, high density

pol yet hyl ene, pol ytetrafl uorethyl ene, polyvinylidene
[0018%i f | our¢eruaet adaliysiratidnt khamphses spolliaaedisl e seqrentalor

derivatives thereof, polyethgrs (such,.as pol yethyl.ene .

gl ycol eatgenydh BieonBaniiis 6F b pRplmiE 8 gl Meifiet in

pol y- th}ch!fgégfu s alrél%)éﬁ{atéd?&t WhereRAIn¥ @bMpehdnt is administered

e

poly-flacti glfycol ide)), " pol yanhydri des,
pol yhyttmgxtetouend the esher(shing adiniastered dretprnzigtenily. Sipponents can be

pol yur et hanes ol yur et hane copol yvners..
Pl o RGN REmE Farie 07 PP R BEBpS ot Bl 87 the same or
pol y MeH{FREdnY k@ites oft@hiinication. .
(et hacryl oyl oxyet hyl )-2"-(tri methyl anmoni um et hyl
hosphat e i nner_salt-con- _ dodecyl nethacr I%t%), )
(00188 xt ur d5e pebipRiplmetabolitsnefihagresertynvatipp nay be used in
act df pol bkt OPw BRI RIS ta BAUERIT AR/ POl yester
copol yrrer's, pol yur et hane/"pol yet her copol yners,
nyl on/ pehtyehitgevatiopnlsyppressiosarcimdioratiestod theddiseases or conditions
bi opol yners (such as peptides, proteins,
ol i gon%‘l"l‘@&}i‘ @@31 degy aB‘%dPegéYd%é’b"g?@iltﬁéffng; Other drugs
9! ¥ COPE RGN R o NFROS oG5 R debronfoRfouiget, o

dendrimers, natural Tibrous matrix (such as filter,

paper ) fibsiyolytieagat,fa msospssmantibitornapelpssiyms chamehagiyator, a

t hree-di nensional. .lattice of, synthetic :
copol yFEFLM hrgnelplogker, &0 a&@ﬁ%ﬂg?sy}vep%%sg{ﬁe%ﬁg?@&m agent, an
descr i heghibfic, dn Sntiflatelet Mogut, . ahmiD83 agnt /atCanfipfolderdtive agent,
5,994, 444, the disclosures of which are i ncoii or,a}téi d

by ref emsinotulivés mhibiton anatisecesieny agent, 2 rayerdsdingERubitor, an
physi cal,. tural _ef terl shi dREt a steroid -
oo B AT BRSSPl 438 5 i, o
criti cateroibialtantdiandnaorytagentap pdleative iGX-2 inhibitbt, abe
appreciated by one skilled in_the art that where the .
et 1 i X IFETABBIPPEESISE 2pbi A@P B o BRPEITHTF b AN RSy, & dopamine
I nvent 'ag&ﬁ’st?akﬁcﬁﬂgﬁ 1 RragbRCAbioldehd AdchY @h Y¥ingid@hbinicBhTRrting
adm ni stratfon or si ar “adm ni stration they need not

be bi odezymemhbitétor,Frarangmiensinsié s¢ceptar hntagonist, a renin inhbitior, a free

ost angi qQpl.asty, coronar ass surgery or_intinl
ﬁy per p I%‘ggaé S%‘éﬁ% ra%’ﬂow\’ﬁ%{%&a% ﬁﬁltéﬂ)g@éfatsef( Irl'rlﬁﬁé%?eé “or
the | k@iindlimeB¥e BB HEvirdlaBtR, 4 Photbdyaiiié thietapl@gedtpa antibody

di ssol ve in”a physiol ogi call environnment or_to be
bi odegragetsfl éremapylrigenice geiraibewpy paat.diphasphenatases ofhey

T I

the net® Serit 1 nvenitl on
opt i onakdiins atiadi® % lee@fiBrozil, or mixtures thereof.

[00189] Such other drugs may be administered, by a route and in an amount commonly
used therefore, contemporaneously or sequentially with a compound of the
hydroxylated nebivolol metabolites. When a nebivolol metabolite of the
present invention is used contemporaneously with one or more other drugs, a
pharmaceutical composition containing such other drugs in addition to the
compound of the present invention is preferred. Accordingly, the

pharmaceutical compositions of the present invention include those that also
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t herapeutic agent can be adm nistered directly to the
damaged vascul ar surface intravenously by using an

WO nios@sa7reri al or intravenous catheter, suitabP@r/i/82006/003252
delivery of the conpounds to the desired |ocation. The
| ocati on of damaged arterial surfaces is determ ned by
convent9o8tai orf ergnersother pelivedagredienisninggdioryo the nebivolol
angi ogr I
ot hodd B EBf e pERE i ioh el S b Blbients tha
When admiybetontsted with la\tﬁb1vb]tl>€3n&tﬂhfpﬁt¢nﬂ$h@pﬁdsent invention, either
conposi tiaqns of the inpvention can_ be adm n| stered . in
conbi naAdERStEradseparate Qréatﬂilecscﬂmew awéfﬁ%?ﬂ sopesitienssinclude,

d
foacr! %tm%&B%FQ%fS%TS% en the coﬁ‘gﬁ ggépg%rda gonlsts

descri bed herein
conposiinh¢loding pforolgphene $Danvon)1 @monesterardel %mﬂnmtﬁhasﬂnmtc&y drugs

as a m re of t.Ie ne. hydr oxyl at ed. nebi v

ot ol (ABe s iine GOk P BB S Y e bmi e sl dgpives
one or Mlﬁoﬁﬁﬁnt béﬂ@)ﬁh rbﬂﬁr BREMiE §mé%ﬁ§r§féﬂhfeﬁjﬁuﬁﬁ Bfenoprofen,
known to be effective ai nst the specific di sease

state tth}pg@ﬁe@dhfrbxprqu@a wpwpifen, indeprotes, kespprefeanpiitoprofen,

di ur et | ns| n

suoh ad B Kol el Ban OBk, FUSHIE, BREHkic eid, and
i nhi bi tixaprotdn), &eti©adié derivgix ed @adbnidil@dcirg Wedinetacin, alclofenac,
combi nation therapy constitut es a further aspect of

the predidtac diglohenagnienelotena, fenciriqadidentiazac, furofenac,
adm ni %Bﬁ@hé&ﬁoxﬁ{é%cmesﬁﬂﬁhg'&# Lubﬁﬁ&%@ Ys msﬁﬂb&%&tabﬁ' and

treatment wt ent's I nation,
wel | aszotr@gum;n&namwdrud:dl‘ertvlaﬁvetr(ﬂgfenamm aa:hd emerwhifemb,rmo rcid,

wher ei n e co i.s a ered |l o

the. ot HRPSyE ABdn A AiC pa B0 IotieRateaebh pphens caiboxylic acid
ConponeRtigaitrs Jﬁﬁuﬁfgﬂ‘ dﬂkl%fu%rﬁéﬁl) Bxitiifs ﬁ%ﬁc&ﬁ ifdxicam,

Separ ate COlTpOSl t | ons, he sane or er ent

r out es sufloxicam and tqnaxncm) Sé\ﬂl@ﬁ&@SIaGﬂ')fé sai@brhq g¢1dj sulfasalazine) and

met abol j t es ese |nv

Conps bt Bfrealiodafiar i PSRl BPulite, Aot
treat m@bm@u@a&m@pﬁa@m&&@ﬁ@om@mwﬁm (He%cbﬁﬂb Pdlecoxib,
the di seases or conditions for which the hydrox ated

nebi volrefecorib apé plorisexipl; é3) posticasterainhich @p hglgme
for exa&ﬁﬁl?s% Iggcﬁ'ﬁ%dnteh& QEE0LE Qéom?ontef*}ﬁugﬂwréﬁlﬁs%lone

agent I'C’ agen a va spasmin

pot ass |pneﬂmdemebredmkoneedrﬂrmamealone U#) hisantied H1 receptor
bl ocker, an anti g%/pert ens e agent, an antim crobi al
agent , BREIRHEEISP scbrmalﬁp Teping ghlerphggasmineg

ant i m Rk iflopa&tamias tApoliRng! d1ERhGnYEpRGRiramine,

diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine,
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine pyrilamine,
astemizole, terfenadine, loratadine, cetirizine, desloratadine, fexofenadine and
levocetirizine; (5) histamine H2 receptor antagonists such as cimetidine,
famotidine and ranitidine; (6) proton pump inhibitors such as omeprazole,
lansoprazole, pantoprazole and esomeprazole; (7) leukotriene antagonists and
5-lipoxygenase inhibitors such as zafirlukast, montelukast, pranlukast and
zileuton; (8) drugs used for angina, myocardial ischemia including nitrates
such as nitroglycerin and isosorbide nitrates, beta blockers such as atenolol,

metoprolol, propranolol, acebutolol, betaxolol, bisoprolol, carteolol, labetalol,
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a mcrotubule inhibitor, an antisecretory agent, a

renmodel ling inhibitor, an antisense nucl eotide, an
WwW@ebAHgHIMcer chenot herapeuti c agent, a steroi dPCHUSZING/003252

steroidal antiinflanmatory agent, a selective COX-2

i nhi bitor,, ' Y t, wt h fact
ant agorfiR8p1ob OxBPbAFRbwORD ol ayiah e tirgolol, and calcium
radi ot herAReYidcker@96¢H as (ﬁltigké?ﬁ,%haﬁ)g@?lglﬁffedgﬁﬂe, bepridil, felodipine,

angi otensin converting enzyne in

angi ot dhsiarizing, isradipjitepnicandipinmwaridsdimodipisai(9) ihcdnbinénder ,

a free radical scavenger, an jraon chelator, a .

ant i oxirﬁ%ﬁd?a%oﬁs § aﬁ&&i’l’ﬁ‘ﬁ%’,anﬁlﬁs’a(ﬁigi’ 6‘3@ F%\%%({] oxgfputininy; (10)
ant i vi (rjggi/lbtr(ﬁﬂﬁﬁﬁnal BntRPNASHEAThh a{srh%ggﬁﬁé, é%:%g&tamir?en dicyclomine,

anti body targeted therapy agent, a ne’ therapy age
bi phos htmase@sings, astwiell asgdiplanprylets);skelgahtmiscle relaxants

o st at ChilcoenPli SRR R, eiShHtesR cplbtzofBloue) detiilone,
t her eofmeth@AIBS ol Buelvfed, Aefitrdléntd diapEpanh ®r @ﬂjﬁeﬁudf;ﬁ@mpl) gout
e

by a route and in_an anount commonly used therefore,

Cont enpBidReNSFiPhaH allekpraeh patiopion 4l colduripe(hd) dhes for

the h LYyel i :

nobi vl Bter AR PRENR Brmd ARt AERnalt FlnBioeyggend sold

cont enpodiamethioshalates ({1 B) drogs i osteoEorodif suichdis WBdrodate and
phar macelut.i cal osi tion containing, such other drugs

co
in addif P@ﬁe@bd?wggﬁéa&ﬁ%ﬁb ag pseufeenheddnsand phgaylpropanolamine;

i's pref ekl aMGaRLd; 195 Vantilh éa'a%g%&%é‘ x elotviﬁ,o \éaelacyclovir

conpositions of the present Invention inc
t hat alasd&saeyglavin (k) entiwnreticotuch s andinseranaidegtirdsdton; (17)

in addition to the. nebivqgl ol taboljte of th resen

| vent FOroR BprBER litsaulE ook hirBar LACE TRsInk
may  be beaREYs)) F6k dMabipl a8 U, Und TES)3HAQhALE gﬂfco%}hﬁion end-
present invention, either adm'nistered separately or

i n t he PEulet forarticiabibitors (ASHifrosationinkjbiiony)) fod exanmple,

are not.limted to: (1) norphine and other opiate
r ecept g}dléé%‘a{ﬁ?sts i ncl udi ng propoxyphene (Darvon); (2)

non-steroi dal anti-inflammtory drugs (NSAI Ds)

[00190hc| udiThg téeXniricpRide!' tacotnBs®h uashapgddRi @ oxidOIND) and charged
derivatives (al m noprofen, benoxaprofen, bucloxic )
aci d, GHF9SFBMOROXIdE SPRAeSnPrefeEsiy chraed nifrogen wpagxide species,

flur bi ngc%fa%r}ﬂtréskaﬂﬁhpfoﬁr{NdT Q&Pﬁjﬁfoﬁﬁioﬁ @?Sﬁr PhEBitrogen monoxide
m roprof en, naproxen, oxapfozin, pirprofen;
pr anopraéasmg, delpredhg or trinségariog eompowacls thavethd structure F--NO,

ti oxaprg’]feenr} .acgiittri c acid dgrl atj ves (i ndonet hacin, .
acenet 3P0 Bty SR TOBPPHAIRAES NG liyeapger transferring moiety,
fencl ohehagludt 8RE hAZAIE si@%I BmpbBids aE provileHi€h&n monoxide to

i buf enac, isoxepac, oxpinac, sulindac,”tiopinac;
t ol met ithinterdgd sbe efaation ameal form active for its intended purpose.

Administration of a nebivolol metabolite with a blood pressure reducing agent
[00191] The nebivolol metabolites of the present invention and the acid addition salts
thereof may be administered before, during or after the administration of a
blood pressure reducing agent provided that the time of the administration of
the compounds of the present invention in relation to the administration of the
blood pressure reducing agent allows the compound of the present invention to

be effective in potentiating the effects of the blood pressure reducing agent.
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zonepirac), fenamc acid derivatives (flufenamc acid,
mecl of enam ¢ acid, nmefenamic acid, niflumc acid and
W@ od0besEIm ¢ aci d), bi phenyl carboxylic acid derPUHUS0686003252
(diflunisal and flufenisal), oxicams (isoxicam
I.roxi cam . sudoxi cam and tenoxican), salicylates
[00192c et ylA%lalPP@ presgure gsdycing agends af which dye agtigity Frepotentiated there

I
ot byt ap i B R R AL At fc aBBloP Sl fating activity. In
t he coxjabscularaheicapents, mw;aﬂaeemexompommlfselwlbbecamdj S. Pat. Nos.

etorica 3), .C rtlcosterol s such _as

bet arret%é\@)@qg( Lo PR ‘{?‘“F%‘?’i’@l(’ldg%]ﬁ)é‘ft A8 0h37,628 and
hydr ocoy §4 e r i 50l ,. :

pr edni séne a%lr% ri arn:éugg % élgi(’g?)qgh]?agtlg?n%ﬁ%ﬂHPw in particular

r ecept onetaproddoliss Pst. Noc B,54%,3860,dnppitieniar praizosn; U.S. Pat. No.

ol oty e O, B FInRARg SRS oy0 2 Phneb 2o tn Btiotar

tri pel efaaehidene; DYSITaK NG, '23503ﬁBDUﬂ'ﬂaﬁ?du[h@aphentolamme U.S. Pat.
prorrethazme trimeprazine, azatadine, é\}%ro ept adi ne,

ant azolN&,263K8% mﬁ‘rtm@kpwerapmlng S. Pat. &¥r. 20186, 847 in particular
terf enqg%?ﬁﬂné ‘Ef@t}ﬁa([i'ﬁ(? '3, G biéi ’%ﬁ F%}lcﬂ.%s%a%gfr?g fian Pat. Nos.

f exof ena and levocetTTi i

r ecept m4faﬁrﬁ2ag@ﬂlzs4% 625¢1h muaﬂatfeiehpﬁom Afl afred %adems are
and ranitidine; r ot on i nhi bitors suc

onepr azlg?oéporﬁlfgﬁglgfﬁlra %ereb%fﬂt §%grgp]és ofragtive ingredients are listed

esomepr.
5-1i pgx@igg{r}]lg e |nﬁbﬁ#% g{rdgﬁél%glh as zaf r?ﬁ]éleg%qt not with the

nont el ykastse opreatrictikg site skope af the ptesent if\&ntidm.ugs used
for angina, nyocardial ischem a including nitrates

ch as, nit | yceri.n, and, i.sosorbi de nitrates, t
0015315 e Bletbha bR RR B E e sttt bt SRR ant Bicblood
acebut gresureed kel Ment dte S@RIAtEred it MetSRh BF suitable compositions.
| abet al ol , nadol ol ,” oxprenol ol , penbutol ol, pindolol,

sot al olSaithepmepasiions arenernt &) dsaieareprissipeodustsortaining aspbivolol
2s O hagAc ¥eIRRA hrei U SR Gre REPHLAb L agont a5

unari zine, 1Sra nicar

ni nodi moﬁﬁmeﬁ%)epammtfbﬂﬁﬂmﬁaﬁ&ds Q‘albar@lﬁ,stnﬁbld‘-i’blme of either or
anti nu rinics, ., tolterodine and oxybutinin);
(10) gi@ﬁ} %ﬂmﬁ%flﬁ%%n Seavﬁqﬂélp%%bloe “PESSSR Tedicing therapy. Such

atropi j
s vl [PRLRGRR, B ARl CHELAR D8 cABbEE BhidthEvitn o
( cycl olsetizde composittar ¢ontgimiog alncbwb]obnmhénh’&l af the present

ot RO B SRBine e o pRintbood
medi Catyr@Bsre Tty hi. QBSH & BPERetha Rk
col chi CI ne; e(12) H%Sdug%s fggr r eulrlrg?%l d ar?ﬂllﬁérj?tlsagighﬁ“he

as met rpbvq%lelmmeshl@gjtoaQMmmter bleod préserk netisingtheragotah select,
based on the diagnosis of the patient to be treated, the appropriate amounts of

both components and the sequence of administration.

[00194] When administered during the administration of the blood pressure reducing
agent, a composition containing both the blood pressure reducing agent and
the active ingredient of a nebivolol metabolite of the present invention may

particularly be convenient.
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sodium thi omal ate; (13) drugs for osteoporosis such as

al endronate and ral oxi fene; decongestants such as
w@e@atgssphedr i ne and phenyl propanol am ne; (14)PE¢DUS1006/003252

anesthetics; (15) anti-herpes drugs such as acyclovir,

val acy r and fangyclovir; (16) anti-enetics such
[0012N ong iﬁ@%ﬁ agpieet g% ﬁlﬁm@@mdﬁven(ﬂ@? cAgIIgH Gegrovided a
gl ycosy,
9l yeoSylofiigo@fliof rg@ggaglgr% gl)?(lgﬁéﬁdai’oéﬁgf Bg@%?@ﬁ%néﬁg;ef{efgs)ofblood
advanc gutesghisecedyding agentserfdmebiralnd nfembmhtel afith¢ puekdait irnfestion as

ACGE fo n i nhibitors), for l e, ebj ne.
| 0000} e Beeia st o ks el ohpers da i venbr-garpsition,
nitric Bt b@RdeMRnesido0l IeRBERRA P K160d pressure

speci es, preferably charged nitrogen nonoxi de speci es,
such agedidinpagent may bo ntl(em)am abowd 1ni, tor maylbeiabout(IND The.amount

The n|t en_nonoxi |.easi del.i.verin

{Fanot NG TR R TSR RR e Aikueh g compositon will
wher ei fberubﬁ ttit BipbleREATONBTARE RS FTHEEBlob8-prédfirk Y&Iu'cfh% agent
or transferring noiety, and include any and all su

conpourigsbtatiedhthp emondleofithe blogénressie mduemg @gerttsmll e such that
I nten d :vghe% L}go?en%ate%% Bl%%d é)? Q,P-E Qeﬂcﬁ%telff\ég

i nt end rpose.” Adm ni on of “a ne |vo
met abol adhﬁni\strh’ribna Ibparticulpy, &4 corkerhsldted iting thwﬁalar ratio of the
[00191] The n ol o] netabolites of the present

i nvent i‘i?ﬁlpé’ﬁag 2 naeiac(l)afaahqb lgpd prgpguge {qﬁl@?lésﬁowagam@emay be
adm ni %ﬁt%ﬁt%& b@t%; gﬁ gb%]fi n(gld%{)o@tflt ?(5 %Eﬁ'tlcular between about 20:1
adm ni stration o pr essure reduci ng agent

provi deatdtabett 1: P& ofr bahweeﬁ ahdue 18 randiaboutdlt: 1 @ or bétweke about 5:1

conmpounds of the present n re atjaon to the .
i S0 aBpent orhenk oagicalty Sree abowai B dpoud i Deitoutar
al | ows b cHApRRH o8 thofewREERERE bloBY BRisbRB rédﬁcﬁ‘% agent is one
effective in potentiating the effects of the bl oo

pr essurd thewestsmyrtaigéns tO[ﬂ@m@thS fiscdieneiniabovesandrmeore particularly
r educi ng. g%’%?n%)n 1ﬁca\{ﬁe1y gntéo&%g%%al VI ty is potenti ated

t here may vi'ng adrenergi c and/ or
vasodi lating activity. In particular such agents maybe
[00196)e corMimiprekentrigneitivnedso prolddss a RﬁhposNﬁm coih;foﬁihg@O?

and 3, 8%6 671, in part| c | ar at%nir(]ol ol ; at. Nos.

3, 337, ?ﬁ?uﬁc atlygeeepab "???mﬂ%rr ct aéﬁt“’ﬁf'”c% %1%151“10““"
Uus. P

U s parriRpof hEfiing o offdisRbldoitir-ioull ARG, focpisof
Pat . NmebBolg4nddsdlits of thaplte'senu ireventigrolozad plzarmeeeulticﬁly acceptable

Pat. No..Z2, 8 uanet hi di ne; U. S.

Pat . Nc?."“ée,‘%é Ibiﬁgt t{l?fﬁgfg %‘%’ﬁgg@%ﬁhent ol anmine; U.S.

Pat. No. 3, 261_ 859, in particular verapanml; U S. Pat.
[00199. 3, 4BPprdfdre istictigHatm&sduBEal compositions, an effective amount of the

particular compound or compounds, in base or acid-addition salt form, as the

eﬁ upon

active ingredient or active ingredients is combined in intimate admixture with
a pharmaceutically acceptable carrier, which carrier may take a wide variety of
forms depending on the form of preparation desired for administration. These
pharmaceutical compositions are desirably in unitary dosage form suitable,
preferably, for administration orally, rectally or by parenteral injection. For
example, in preparing the compositions in oral dosage form, any of the usual

pharmaceutical media may be employed, such as, for example, water, glycols,
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nifedipine; US. Pat. No. 3,910, 924, in particular
carteolol; German Pat. Nos. 2,458,624 and 2, 458, 625,

w0 poopasi7rcul ar celiprolol. Al cited patents aPE€I/UuS2006/003252
i ncorporated herein by reference. These groups of

active i.hgredients are listed wth the purpose, of
o ovi ai 5 el it B Fise sEihE ol O OHkPrrweEioph guch as
pur pos &ughensRRnk rsgﬁfp‘s NGixhrd Sn SMRFor! off BEARAERED ch as starches,

i nventi on. [001?9)4]‘1l Preferably a nebivolol neta
of t he spgasdrrolinnubrncants, bimderst disintsigoativigmeerss andthe like in the

reduci ng_agent are mnistered jn, the for f, .
ot bl 2 o b b bl PEsre S Pt Beie sme i o
al so  coiptihisRatiing ¢TSS ariabaléd refreder & MOt Allvantageous oral

nmet abolite as _defi ned herein and a bl ood-pressure .
reduci ripsaggaiit fasmainydrieh erse splicepharmasayticdlearriers are obviously

simult [ [ - se of either. or .

ot h conguied, E6RaGal dnRSHof 3R B Sl e Efpmaprie
reduci ngeril@emtepyat 16asicin 1ape garg tBouphyothdrafigredients) r example, to
conprise, a ki rising.a container wwth a suitable

I, conpris ; /
conposi®¢ splubibhe mayibsdndudedpnjentahle saletions) for example aay be
present,i o > i t al.ni .
Compos o e PICPE SRL bhp g Ao, Buliadafipn ora
a pr odunixturepf sedive and gluackeaniutige. Infeatabldamspinging gy also be
wi shing to adm ni.ster bl ood.pressure reducing.thera
can e otidh fhse Rustpfh SSRd Gphauipet s bR el and the
be treafkeGnayt tieerdflByP I b LoMPBHAGS RtabIe it AR S
and the sequence of adm nistration. [00194] "Wen
adni ni sdeviagtration; thg cetier gpiidnally compiisss agfenttnaionl eobancing agent
pressur, 1 Nt , conposk tion .contai ni.ng,both.
Phe bl GadoEH SElife SOER: sol"GRATH. BMy RRT b bBie Rldhives of
I ngr ediaaphatmiec @& miebi pepottionEtvitieh Addtiadk dohRt BAss 8Bignificant
invention may particularly be convenient.[00195] In a

furt herde § cHectin Eekiss 8aid a0AiivRT mel faoleate thagdnpaistration

provid [ t] | &) . .

Dot ent ot S A R ARG o) BitoBfin @ 1R WRlir AR RS fRhs.
agent s Thesacongivisitohe inaybe abmidisteredfin Vidopvesend.g., as a

i nvention as defined herein and a bl ood pressure

r educi ﬁf@n%fgeélﬂ? .pait%" heSRiod: Eopiemeh el Hi‘iﬂﬁ‘i' sits of the

rati o bebMBRNniehBofed bY Bl PresEBLiAD ti'oheﬁﬁntg ﬂ%éﬁein&le%ﬁ water
pressure reduci ng agent y be ot her than about 1:71,

or may sbbdity aver the corfisponsimg rese ddrnt, laee hotigusty more suitable in the
I ngredi ent ?.f tiF:e nebi vol ol .metabolite in such a

conpos PEPGHHRP IO 2EL08E EHMPHHONS: pot enti ati on of the

effects of the bl ood-pressure reducing agent is

[00198Dt ai nqlie prdientdfivaniibn @fso hfcePdsaPM MO8 S Potenti RFYGh\Efects of
agent will be such_that )
blood pressure reducing agents in warm-blooded animals in need of blood

pressure reducing medication, said method comprising administering to said
warm-blooded animals of an effective amount of a blood pressure reducing
agent and a nebivolol metabolite of the present invention, as defined

hereinabove.

[00199] Or alternatively, the present invention concerns a method of lowering the
blood pressure in warm-blooded animals suffering therefrom, said method

comprising administering to said warm-blooded animals of an effective
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when potentiated, a blood pressure reducing effect is
obt ai ned upon adm nistration. In particular, it is
w@ovbesprat ed that the nolar ratio of the conppCmtsSwhe/003252

formula (1) to the bl ood pressure reduci ng conmpound

may be situated between abqut. 50:1 and about 1:50, in

parti cameunbefajeleed Bissiire rduaing Agenk Bed e ngbivelol yetabolite as

bet wee 0 nd about 1:10, or between about

5:1 angleg'gegﬂer%.lg%t?w%bre particul arly between about 2:1

and about 1:2. Particular such conpositions are those
[00208her ei Mhokeofdkilbih tpeating wutgecteshffering feoge at inicaeasstieblodd pressure

the agents pertainin o the patents cited
her ei n éBBW&aSlia}h‘get?\‘i‘ﬂ"ge Isﬁfé_(?aﬁ S%fg‘g‘;“’teﬁénoé‘&%ﬁf’@ the test results
speci f !p?@sleﬁtlléd RERdaPBE Pn &R is k&g}ﬁgiateﬁnﬁat%%?ﬁeﬁve daily dose

i nventiton al so provides-a conposition comprising a .
phar maoétid wehivojol and ashlisis|of thepresent inyentjonasr their phermaceutically

ef feot SogpomatAroLen PR et be FoiEh Beity SOSnerke body
nebi volyplighteinaRfidul® fdin 0.Nen@ke SR mig/Ree¥dly Weigt, hd preferably

phar maceuti cal'l y acceptabl e acrd-addition salt

t her eof&onag-ldeg&géfdlm@bﬂd}'[‘@@w?] To prepare such

phar maceuti cal conpositions, an effective anmount of

. ¥ 0 .
Nebidcl6i, BRED e nd R AL GRP U Db g Il American and
Whita®lonves | Ngredi ents is conbined in intimte adm xture

with a pharmaceutically acceptable carrier, which
[00200¢r i erA higheit prisealenceiofieardivvasduyar sk favtors, edpadailyi penension,

the form of preparation desjred for adm njstration

These Srbrcabve mnewﬁia@k%%%@tgleﬂnﬁg@%sn The

uni tary, 4esage Hél{'%rﬁbﬂgﬁ E‘ﬁkl@ﬁn@’rﬁ&%ﬁﬁ@} Ye athPuted to differences in
Y, I

adm ni stration ora ectal l'y or by "parenteral )
i nj ect ivascul&Fgphysirkgy) iecludingpedivad Niybiohenilebility sintsuppeyt of this

o e ) b Rty SRR fbs reduces
gl ycol se@iohsiverks Of@ndudhttetiassels th ®othendbgen®as endéxogenous NO

oral liquid preparations such as suspensions SWPS’
el i xi r $nAealthydlack Americans, asgiompagesd Wit pge-maiched Whites. The

starches,. sudars....kaol i.n: ' '
G ot SRR RPN ot o FREbRavlsBHEY S rom
powder snd@hblivm of BRek! aserivads, deklirtmuchBe gledy $evelf oftehdothelial-
ease in admnistration, tablets an ?(l:ratps,ul es_[epresent

!

the noslepenieahNQuwathascieliOTodhg ecliptinbasis fon thispagioxps the
casc s ?&%%ﬁ@gﬁ&lﬁ aEer&?thohﬁ{yﬁN A‘D?P)?ﬁl’dﬁ&h% ¥nd uncoupled

enpl oy conposi t'i ons e carrier
will ushNO$ yesalatinitbelosd eff fuhetiomat WO, dugtto lite asctivity with @,

part, trgsouTt rllqg i%tplgregxylmntgtree(%lNeCpéﬁ ’forl;%tciog,xaargmzlerﬁ ’ox%doant.

[00202] Six stereoselective hydroxy metabolites significantly enhanced NO
bioavailability in endothelial cells from both white and black American donors
(Figure 7). Several metabolites had NO release activity that was dramatically
greater than nebivolol, and even /-nebivolol due to key placements of hydroxyl
substituents on the nebivolol molecule. Thus, steoselective hydroxy
metabolites of nebivolol are potent stimulants of NO release from human

endothelial cells. Also, certain hydroxy metabolites have NO release activity

81



aid solubility, maybe included. Injectable solutions,
for exanple, maybe prepared in which the carrier
W@ ovps¥es saline sol ution, glucose sol ution OPCHUS2006/003252

m xture of saline and glucose solution. Injectable
suspensions may al so be prepared in which case
appr opriheftie dramgtirailycgresteicthan nehivgleheti mgbivglol dse tmstldchbydroxyl
like biRu&HP! oyed. In the conpositions suitable for
per cut aneous admi ni stration, the carrier optionally
conpri ses a penetration enhancing agent and/or a

[00203]ii t ag:Zécpagmhtpgda@éslaAcumtéaﬁﬂaitlvyiﬂﬁsi@’@ﬂemdewéﬂvﬁ hydroxy
sui tabl e itives. of any ure in ninor _proportions
ahi ch dtRzasat qodotbe B kiatem Botp it s e Amerisaudsnors
ef fect ¢4 j P - a6 L . ]
adni ni st rg‘gf AL Ry S’inﬁéiﬁdn"%l}téé?‘%ﬁ%%@ﬁ%ﬁ {8y blierior to 4
pr epar inghiveled and sigséarecoppowite nerisololfhesmate oApcshpirahtod

may be n,vari,Q

m.ni st er, ' e. a )
transdét %ﬁ%’f’@fﬁ%’% ﬁiﬂgby%{%}ffg f ﬁ%ﬁ&@dﬁﬁ'wmﬁmﬁﬁ qlite
addi ti eaussbinsaly tdfldaRkeasd B NOBERRRIth 496 1950 4883 + 18
present invention, due to their increased water

sol ubi ImalLeiaspeativelye GomesiitnatidigadkadonotsoThe 4 4REhydroxy-5-

obvi ou .S Ui kN th r ratj.an o uequs
conpos ﬁ%gﬁﬁ%ﬁ%&%@?ﬂaﬁﬂge Ber(e) % éﬁqeﬁ%)ﬁ\?gﬁ{lw noéﬂeg g'o‘foq and even /-
concer msbizolkbpodowt Theiehidiagd indichdehs hieoks ntfatlieedf
pressure, red ﬁi ng..agents_in warm bl coded animals in ]
need ofneB‘IVBJGS brecigmcbanddgly sepradeniblaefissts o apute NO release in
met hod h‘ﬁﬁﬂﬁ%ﬁé&t? iafdgigni stering to said warm bl ooded

animal s of an effective anount of a bl ood pressure

reduci ng agent and a nebi vol ol netabolite of the

Tabts bnAciteQtRaense adtli€bmpednder ei nabove. [00199] O
alternatively, the present invention concerns a nethod

of | owering the blood pressure in warm bl ooded ani mal s

Tfering thererrom sard MeEtnod COW:
ﬁij‘m%i stering to said warm bl ooded %1’%51)@9%1? anBIaCkDonors

@ (Rybiyded gl 7-MRb@behidioxptndkomed her gjpabgve. [08390]5g

Those of skill in treating subjects suffering from an

i ncreased bl ood pressure could easily determ ne the

§4REHadeoxsf §-Buetovehydroxyd-nebivotot he t e407 £@3ults  316+17

presented hereinafter, hi general it is contenplated
t..an effective dai dose .of the nebivol ol

Lo ot re Brkdebrchivant i on SR 4Re T 242:12

phar maceutical ly acceptabl e acid-addition salts would

SRbF B aRky THelfol? SO MO/ kg body 550, 49 21249
4’(R)-Hydroxy-I-nebivolol 237+ 11 194+ 10
4(S)-Hydroxy-/-nebivolol 204 £ 12 151+8
l-nebivolol 268 =12 192+9
nebivolol 218+ 11 148 + 10
d-nebivolol 127 £17 876
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wei ght, in particular fromO.1 ng/kg to 10 ng/ kg body

wei ght, and preferably fromO0.1 ng/kg to 1 ng/ kg body
wowrioggi77Nebi vol ol nmetabolites and nitric oxi deCT/Ebmag@®3252

from nor not ensi ve Bl ack Anmerican and White Donors

[ 00201] A higher preval ence of cardiovascul ar risk

factors, especially hypertension, has been observed

[00203]°NY %gcagl/ 'l f §e i ncgf: Q&Eb%ne eﬁ%tc%to%ebl-&hleol d-nebivolol, I-

i hcr ease ricans ma
at t ri buebiyotod ankll ﬁlkestemwelsotlw hyd oyl rﬁditall&ﬂ‘luéd @l N@)telease are

i ncl udi duc NO bi pavail gbi |l it upport o
this c&ﬁg% P‘iﬂ?iFsg%ff g%%’ﬂﬂ%ﬁ(%wywsmné %§|Aram<@n;£sohd
acti vi thyrsy Gﬂﬁ’c%t TRE %?ea%@gf'ﬁ@‘ild ﬁ%ﬂlolﬂééeve%ﬁ@&éhﬁ cells was

conduct ance vessels to both endogenous and exogenous
NO i n I‘Wdluﬁﬂ@? “B!haféwtrAn]mmwdmnomsqmptaacémtmntcﬂnse prox1m1ty to

age- nma aS|sf s differ

oo t o Freh silabe aun AR RBRRY Euptapule@Practii i & yiificantly
of Bl agkeaferhidiCANELIVEIB] Bhd Sulfdbu EI%IQB nEﬁVSl'oPra%mate As
endot hel i al dependent@lxthesl(nt hase NOS). The cel | ul ar

basi s feempareddo pehivel }rbydrpﬁWr@mtthh}@x@@slsmabevolol

2 gengf
resul t g @&ltgn@w%?toss o%%ﬁsg‘)‘é ?Iﬁ{efi”%ﬁg} % lflﬁtg?re case to 476
react | i A0/and 0 I8 mnakL) rbm@uvery,rmrmmvetana bRck @) The

or mat

stereo Ié e‘?% By Flg’gty%ﬁﬁ“gé I)/ qﬁ?g’t"%’& ek lgqs(ié gﬁiS} ﬁi‘:%h@lﬁcyexceeds the
enhancgghiNg @l%ﬁ?\‘fbidfl‘Aze 5h%,. Ih %&%J}?‘lﬁ . %Jﬁ aEﬁ\gﬂ) is

both white and ri can donors
Sever abinir dpothivasl. wsdindisgeindeatmahat\hiytisoxty madtabwdises of

dramati cal | r than.nebivol ol , ang. eve

7 nebi oarsroh R o ARbig T s figibtf e g §h acute NO release in
subst i hugah sndihdifaecdigbi vol ol nol ecul e. Thus,

st eosel ective hydroxy mnetabolites of nebi vol ol are

potent stinulants of NO rel ease from human endot hel i al
Other;Bharmacelogical Fxamples hydr oxy netabolites have I\IO

J ter
e SOE LA ey BB BB Sy s
[0020§ibst | AllentamsureFhtsipresenicdent atorded ad Vi&o uéﬁlgtafsensmve porphyrinic

treat ne st er eosel ect dro nmet abol ites
in endB{O&@M ei’Jté‘])‘f? 8 m?aémegéfrﬁCM 2} xy Jical I'vein
Aer i Caii ARl SR AVS/E n‘;ILfPatH@VECSdeﬁS Rl %’;ﬁéﬁg@ﬁ?ﬁﬂ&h&ﬁ

have activity that is h superior to ebrvo
most aifﬁp%@péume @olltectmme(Mam‘ssaB VAranbgrewnAs HaaripAi 20 medium

t4 o( PS;)I vtg‘l ol %ﬁe#ws? GQJBStﬁ?/EPrW“? 1,584 spdiysp bicarbonate and

et abokigpfemented with 0.1mg/ml heparin and 0.03-0.05mg/ml endothelial cell
growth supplement (ECGS) = 10% fetal bovine serum. The HUVEC cells
were kept in an atmosphere of elevated CO, concentration (5%). Nebivolol, its
enantiomers, and nebivolol metabolites including the nebivolol glucuronides,
4-hydroxy-5"phenol metabolite, 4-hydroxy-8’-phenol metabolite, 4-hydroxy,
5-hydroxy, 8-hydroxy metabolites, N-DAD, N-DACA and N-DAAA, are
obtained from Mylan Laboratories (Morgantown, WV.)

[00206] All measurements of endothelial NO release are conducted in Hank’s balance

solution at 37°C. Cell wells are transferred to a Faraday cage and a
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causes a nearly two-fold increase in NO release to 476

20 and 383 + 18 nnol /L, respectively, fromwhite and
whbk@eksxionors. The 4' (i ?)-hydroxy-5- fl uoro-/-Pebiusmbedo32s2

net abolite al so exceeds the activity of nebivol ol and

even /- nebiyvol ol by >50% These findings indicate

t hat hyROFRIRYIHEeteANS (diemsten . Sun) i ppeifioredas adiistarica of 5+2 um

ﬁzﬂaﬂl g%nu 4 {1{1951% {?él&* t %gn&%ﬁeblﬁfg %ﬂ%gt%tgemggﬁéﬁgrggcom?mlca

Wi th C(Mi‘mmnysiSma,ﬁW etdltirf GerDRngy sl SstipUReRkiStell Wil cYoniavifbulator.
tyr>tv_ 4" (R -Hy drox-%f uor 0- 6- hydr oxy-/ - nebi vol ol
476 + e-ggmsor perates wit ce- electrode system: nanosensor (working

4' (R)- 'éY&ﬁ@&% 4 Jjafégrcgloﬁlep%ﬁg&%@é E)(fe_fﬁ%geev &%odgp%xd ¥ %t? um wire

316 17 4 (9)- roxy-7/ uor o- rox
272 + 1eowded elQbﬁo&e , 0L Sinom @i s digrilr Whe’ﬂﬁeeneibemﬂle@hreEB&lebted toa

a(9) - rparakg s g AB S thesnacins intihas v gpout 20

268
N negl \Jf g?%?;lzggfg%%%h@%%%% éCtédlvg]tﬂgé]bg?&glfCtor 8n to the

Fi gur e sgrfagerd th@mlﬂa feltawiag ecblﬁbldntz&mf infbafifes; oI Gurrent

A bi t
nycr ox vkt R bE NP ool ol i ErEng i tasensos, viicn
har vestoperafes Wblﬁbblbﬁlﬁ:ﬁﬁﬂﬁ@ddgﬁ laSchn&Rit ﬂ%lte%‘t?llél HHREIE. aData are

(solid bars) donors. The rel ease of the NO fromthese
endot h@Fquredafh the wasoicardiBM cempuier With cugiomaofisnreald

rene TSP g LSRRIy, gl s

surface. roxy net

t hat i Fesit@udt (IMaanidster,rAat er t han d- nebi vol ol, and
four are superior to nebivolol racemate. As conpared

neb olol, the 4(i . i
1002017f hyd 986?8% a@rr&%@y@%fﬁrbﬂnﬁ@ﬂs« dits1sized s timef carbon
tab | |
o] aag Tbbis (aHREP (O A SRR o BEARE S cdidopica
f r om whinnéng rithetsenssits @t@rscusmzedhleNO by deposmon of electncally
4 ?)-h fluoro ebi yol ol
(1680, S oy LootummetihSphias she fartey VG ik S poptoatign. The
>50% phphymhiebeibiosensed hdd o8& onSS e 3 DiYstal alnSicromolar NO
simlar to nebivolol. These findings indicate that

hydr ox §onesRERIN; andd] O at the detection limit of 1 nM.

[00208] The nanosensor for NO is calibrated using saturated solution
(concentration1.82mM verified with the coulometric method). Linear
calibration curves are constructed for each sensor from 5 x to 3 x NO before
and after measurements of cell activity. The data are presented as the mean
+SEM for each of the triplicate measurements. The data (calculation and
plotting) are transferred to Microcal Origin Software (OriginLab Corp.,
Northampton, MA).

[00209] The HUVEC preparation is stable over the course of these experiments with
the cells remaining viable in culture for >24 hours. Under non-stimulating
conditions, basal levels of NO release are very low (<30 nM). Measurement
of NO release as a function of treatment is conducted in individual endothelial

cells. Multiple measurements of NO release can be conducted on single cells
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nebi vol ol have di stinct and highly reproducible
effects on acute NO rel ease in human endot hel i al

W@ e00b9837¢ her Phar macol ogi cal Exanpl es Met hodsPErusS2006/003252
Mat eri al s: Measurenents of NO Rel ease from Human

Endot hel & um measufr nts presented are
recor dgi)dlll (il’{ﬂ?n%%&’ r%%?tesq%lﬁ{?%pwﬁs i%[tgfwuﬁ&ﬂmﬁl@élmﬁd@é@me
NO r el @ali€are sisetEfs Bidctodtdn@atiby ad i hsal
vei n endot hel iSaI cells (HUVECII). I—(Ir Cbggﬁ%ggg%irnéhgé analyses.
C obtﬁi ng% fromAnerican Type Culture Collection
ompaafve Kffects af Acyte dreatrient wighNebiviodel Metihotitesi 010 N\ Release

from ERithati BElDGRL ¢gjed to contain 1.5g/1 sodium
bi car bonat eeand gﬂsppl emented with O Ing/m heparin and

0. 03-0.05ng/ M endothelial cell growth supplenment
[00210FCGs) The 16%its of thbscrmal yses dearonstrat® et EMESGasitdsSor RS §-
kept ere of elevated concentration

(5% . ! E%%ﬁ‘\’/%tﬂ’ r‘,%g]i%?té"eeﬁﬁ’é%f)rﬂé volol v diffeyent gffects on NO

et abokdléAs floRthwaid ehdofiRlinek | ! ;
4- hydr oxy- 5' r(J)henoI et abol | te%ly%ﬁfcf?%%;%&%%@ﬁg?n& FIGURE

e agof’ icPapates Rak Qyrelosselfiatn w{I-VEDG prapeiTatioys fftr the six
nmet ano : : , are opt.aln )
' om WA bRt aebh el tagSpSerdbder o, 1

meas ur eprendns fioin @ixdidure thabihe NRtAIRI ATV R E R GRRREE! Bfferent
i n Hank'.s bal gggr% solutjon at 37C. Cell wells aré

t r ansf Sfyeon feareendsr wapiécah pepesisanisth penditienss edtsoelatively
di ameg; QM ik i | ce of 5+2

{rom ¢ gh phetbid oM, A thdhe@odli? | ERGGoRy nchiolSl

i nver t eduied NG dopls thiteixcaedMOOnPEYhéreasthrodef Theahetabolites (N-

sensor HEERGPACA AR NED AR st oot 9o pbhpeak NO levets,
nanosefsArt ﬂmel@ti%lyqﬁgg%c{n‘régggﬁog?gﬂ% ?%nt? o g:t%gﬁﬁeetabolites (5-

el ectrode (referencé el ec n I nu
(cou nt letdrestyeandr Slaedroxy sebivadolh heeinjerma@dietetelfifeets on NO release of

el ectr - C t 0 a potenti | vanost at .
R L T I S R Tt
secondsbivbid nicstolieaRRMIRE B tf-h?/afo%gftseg)h\%&%ﬁ 4-hydroxy-8’-
nanoi njector on to the surface of thé cells fo Iovzllng

sol ubilfhesgk puwell as glueyrenidatpd snetabotitast arpabpotivd inregardsto NO

t he NQeEQﬁﬁ?gésﬂa?ﬁ..on is nmeasured with the sensor,

whi ch opera anperonetric node at a const ant
otential of 0.63V. Data are acquired with the use of
[002114n IBI\T@dﬁ@mtleqtsiwg’ ¢ffecesuiconaia akbiwalof nRebo R 8f Al bR8Gmpared

{ourr sﬂl%gg\fg? to AcelyTchSHRS Sebivalol and fhe nabolo] anmtiomes in FIGURE
4. These data show that the metabolite, 4-hydroxy nebivolol, has the greatest
NO releasing effects compared to nebivolol or its enantiomers. At an identical
concentration of SuM, the release of NO by 4-hydroxy nebivolol exceeds
400nM whereas nebivolol produces approximately a 225nM level of NO peak
release. Interestingly, 4-hydroxy nebivolol demonstrates an NO releasing
effect that approximates values measured with acetylcholine, the natural
mediator for NO release from the endothelium. The release of endothelial NO
following treatment with either 5-hydroxy or 8-hydroxy nebivolol is similar to
that for the parent nebivolol compound and its enantiomers, as shown in
FIGURES 1-6.
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Fentostat (Warm nster, PA). [00207] Nanosensors are
prepared from carbon fibers. The size of the tip of

w@ 2006083779 ber is reduced from6 mmto | ess thapPC/URINEY03252
tenperature controll ed burning. The sensors are

nsiti de ition of .el ectrical
002 BT R Lo R Y eOSERcR boll, rudramnebivolai
| ayer abondyatddas thelfier? heBR¥Iol &Iﬁpdﬂlﬁﬁ&?é ﬁ%%ﬁﬁntgg‘isersa} Consistent

response tinme of O.lnms at a m crono
concentWith the preyieps fmveesathetdrare dighifcantaliffeientds i@ thelrelalive

00208 [ i.brat ed i
Lot r ooy ARFORRRRRIe th Ehachis v o Rmbiebr<simder Wdniged
the cowkperheérits] wREGH). . CérhpRBis feBlviol] gh% 9){% @\%&\é@%@o@ﬁe& 4-

constrycted for each sensor from5 x t
and af t¥AToX Asbivaleb prhybits the grdatestNOwielegsing bifedinbver arbeoad

presen e 0 he trjplicate
nmeasur téﬁ_re%ﬁ ?’E d %Ogg%ﬁﬁéé a{v% Iagﬁ%g‘hoé#& l;g\{lmC{OB]pgsln%f;rgatment
t r ansf evithettle pareM @ngwahd 6F itgénanBoemasienifiSt Uifidkes in
Corp. , rthanqﬁon,gg%). [ 00209] The HUVEC preparation
i s st afHEaEae devebitr ddivdroxiebivool st eoneenirations ahlow as 500
the celhg remaining viable in culture for >24 hours.
Under non-stinulating conditions, basal |evels of NO
rel ease are very low (<30 nM. Measurenent of NO

rel ease as a function of treatnent is conducted in

i ndi vi dual endothelial cells. Miltiple nmeasurenents of
NO rel ease can be conducted on single cellsfollowng a
brief refractory period. For robust statistica

anal ysis, separate cells are used for each
concentration and type of drug used in these anal yses.
Conpar ative Effects of Acute Treatnent wi th Nebivol ol
Met abolites on NO Rel ease from Human Endothelial Cells
[00210] The results of these anal yses denonstrate that
six netabolites of the 1- adrenoceptor-selective

ant agoni st nebi vol ol have different effects on NO

rel ease from hunman endothelial cells over a range of
concentrations. FI GURE 3 conpares peak NO rel ease from
HUVEC preparations for the six netabolites follow ng
addition of the agents at a concentration of | OM It
is apparent fromthis figure that the netabolites have
quantitatively different effects on NO rel ease under

i dentical experinental conditions. At a relatively
hi gh concentration of | O™ only one netabolite

(4- hydr oxy nebi vol ol )
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produced NO | evel s that exceed 400nM whereas three of
the netabolites (NDAD, N DACA and N-DAAA) stinul ate
wo e®s/ 083120 90 nM peak NO | evel s, even at this PCT/US2006/003252
rel atively high concentration. The remaining two
met abolites (5- hydroxy and 8-hydroxy nebivol ol) have
internmedi ate effects on NO rel ease of approxinately
220 nM NO at a concentration of 10 The di hydroxy
What1€ 5ﬂﬁ%&%§ net abolites, including the 4-hydroxy-5'
- phenol and 4- hydroxy-8'- phenol, as well as
gl ucuroni dated netabolites, are all active in regards
to NO rel easi ng capacity. [00211] The NO rel easi ng
Def/ ebamnastutinel cainosiédyi vohptising tahbesst bes swreisohen of a hydroxyl

caompared. dir.ect t cet.yl chal i ne, nebivaol ol and the
noBP gl HeEiibl HeabetE e Abalddectibelie Biyla S
that the nmetabolite, 4-hydroxy nebivolol, has the
greatest NO rel easi ngo#ffects ared to nebivol ol or
its enantionﬁr;. Nt Ha identica oncent rgati on of 5mM
the rel egsg”0rrkO by rneb dxceeds 400nM
wher eas nebi vo' ol p dduces appr o%i| mat e 2625nﬂ\/l | evel
CaS &« A gxy\ nebi vol ol
denonstfr at ess aif’ NO rel easi ng ef f ect 4t N4t sappr Oxi mat es
val ues neasured with acetyl choline, the natural
medj ator for NO rel ease fromthe endothelium The
wherpBagre 6F Mgl of ositigns Reb.f Bl $ el ny-%'r dat§rerre seich Hndependently
. o - Vol . i
b et S n RGBT ROK, G o ool Bt} Grceprable
satirthertof) amd 8 phamasduvicsily-acdeptabldicarrier6. | N FI GURE 6, the
nost efficacious netabolite, 4-hydroxy nebivolol, is

C ared to th arent nebivol ol co und and it ) )
DR PharRc el rRasiqn f‘é)#%mtlhévhﬁr PQSiiaR efethe nebivolol is
tIg@gsguﬁg@wﬁhgry?ﬁ}o%%ém%.ffer ences in the relative

pot ency and efficaCy of the agents when adm ni stered

under identical experinmental conditions. Conpari ng _
3)ndbe whhwhacgwitbal pempesitéon efeelaiboll i whereindthe By gositign of the nebivolol

nebi vol.ol .exhibits the greatest NO rel easing effects
o?%#%gﬂg%gggﬁ}%hgﬁagﬁggﬁg@ concentrations with an EC O
of 500 nM Conparing treatment with the parent

4)c Qip plhatnkeutidad ceMPoditierer slaifi I9iHdréanke delil616E RCiSsubstituted
in, fficac% are observed for 4-hydroxy nebivolol at ,
c&f@ewdr%&y dHupgat | thgvtaandsho thavt \and8’; thed sanded grsthe f and 8
AnRhagieceutical conposition conprising at |east one
stereoi sonmer of a hydroxyl

5) The pharmaceutical composition of claim 1, wherein the 4 and 5’ positions of the

nebivolol or the 4” and 5 positions of nebivolol are substituted with hydroxyl groups.

6) A method of treating and/or preventing a cardiovascular disease in a patient in need
thereof, comprising administering a therapeutically effective amount of the

composition of claim 1.

7) The method of claim 6, wherein the cardiovascular disease is selected from the group
consisting of congestive heart failure, hypertension, pulmonary hypertension,
myocardial and cerebral infarctions, atherosclerosis, atherogenesis, thrombosis,

ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal
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substituted nebivolol netabolite, wherein the

nebi vol ol netabolite fornmula is: wherein one or nore
w@booposi7re ons 3-5, 7, 8 and 3'-5', 7', 8 are PEDS2006/003252

i ndependent |y hydroxyl groups or each independently

hydrogen atons, or a pharmaceutically acceptabl e salt

t Haihwof stabled wnsishler sad evarianh| (Pyinzvelat angien, ceardineredema, renal

The arnaceut. ¢ 0g8it l:Qn cl.alm wher ei n_the

A RN GHOERL BRI Rllo? i sRRR U, Piehltatacks,
hyeehfeBowas @il 2 Uccid@hts T restdtiosis meetvdllied | bl6sipeskire O BYpertension,
claim1, wherein the 4' position _of the nebivolol is

s ihrdelpt adhegion platelet pgaregatian, smegh musclegell proliferation, pulmonary
0 oLt : bl _ b L0t he.
UL BORRSEAL LRI Ml A W, o
t hssotiagmidwih théese ofimibd®al deviees pubmehaBy timomblhemBodlisandeerebral

8' positions. 5) The pharmaceutical canposjtian qf
o PP ocTpldion hrombapblchiia, trompecyopERa 264 blepding disorders
nebi vol ol or the 4' and 5 positions of nebivolol are

8)5 U trhdtHE LOf Whind) 7 hyREMMthe B4r@ioREscufl dReiR!iNGEle@éd from the group
treating and/or preventing a cardiovascul ar disease in
a cpadistngoficangestive hénetr foibiire, hxpepensiom gestanobiniand atherpgelgrosis.
therapeutically effective anmount of the conposition of

9)C '19 g\?&r xglt?erﬁ'éﬁ i %‘Pegab%iitecilnadmr@ ésd a ! ﬁ’hél%ﬁl each unit contains
cardi ovascul ar di'sease 1's selecte romthe group
C ansreddterigned qeanigest theendbvealdl thatabaelite nebdadent oducernthe desired
pul nonary hypertension, myocardi al and cerebra
i ARSRRAUHE RECCtalAsResiRton MH} 3 PhaRpRETYGRl fagTe,
t hronbosi s, ischenmic heart disease, post-angioplasty

16)8Hc 8RB Bof GARLE ABErdA HRY dontHoRRA ESadhiaR&ré@inkidt &ously, orally,
stabl e, unstable and variant "(Prinznmetal) angina,
c dudalhe pedeterallys bya inhaktibh spRprigytopicelsippbcitionod émasdermally.
hepati c edenm, stroke, transient ischem c attacks,

er ebrovascul ar _acci.dent . e [ l i
[P SRR RRRY L o RS AET b ineliERt SEbEpuf SBleBioplR bt o hydrony
plsabgingted agvElghinkabolits kdrbin thisadbevalél thetabolite formula is:
proliferation, pul nonary edema, vascul ar conplications

associ ated with the ugg of nedigal devices, wounds
associ ated wgth theyuge of nedicaly deviceg, pul nonary

Q
H a
o

t hr onboenbol ~sga _ael ebral | | S '
t hr onbophl @ t g onbodcyt openiy epi ng

di sorders ]
car di ovascularsgins€ade is sel ect 8d fwom e group
consi sting of corfgestive heart fail dre, HWypertension,
restenosi s and atherosclerosis. 9) A hydroxyl ated

n%e‘f&h% eﬁﬁﬁ&glcjfé)ggiitigny Bid gggs&gesag}r M gMer eidh iﬁ@gﬂéndently

unit contains a pr erm néd’ quant ty’ of the
néRtroxlyD | gromisabo lehtte indpdrdently ydeogene atoles, desa rgidrmaceutically

acceptable salt thereof, and at least one other active agent.

12) The pharmaceutical composition of claim 11 wherein at least one of the other active

agents is a cardiovascular agent.

13) The pharmaceutical composition of claim 12 wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,
adrenergic agonists, agents for pheochromocytoma, antiarthythmics, antiplatelet

agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
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therapeutic effect, in association with a

phar maceutical carrier. 10) The nethod of claim6,
WOb@608317¢ he conposition i s adm nistered intr aREnUsRDY)03252

orally, bucally, parenterally, by an inhalation spray,

by topical application or transdernalgg HA
pleatindemmateryjagenstmsaleium ehpnaglleskers §EP 1;%@§prsDﬁ@X—2
st.ar£0i. SoONEr . . j J ' I .
581 iy BB P ASPAISRAR peprs mo
i Co-Aredigkie diibitors, isteopid agens| tennimsSinkibfiors /vas8diddicts, ‘

3'-5", 7", 8 _are each independently hydroxyl groups

0 Wawewsvrﬁdéﬁgﬂ%ﬁ%@ggm@%‘e‘# g%}%lpn ghibjtors, and mixtures

phaggceutical ly acceptable salt thereof, and at |east

one ot her active agent. 12) The pharmaceuti cal

conposition of claim1l wherein at |east one of the
149tThe phamdceetical evrpositionaofetainti 13y wheginathe agrdivivaschBir agerd is

TR B RSB0l R, LGB, B M
comsgesyt i ng of ACE inhibitors, ARB' s, adrenergic

bl ockers, adrenergic agonists, agents for
ronocyt ona, antiarr2¥thn1cs, anti pl at el et

heoch )
1§ ddnmbamencentissheimpantion fislaimyido riber thesardiyasqasagens is an
a . i di abetics,antiinflammtory agents, cal cium
c%ggagFm%P%bkers, CETP inhibitors, COX-2 inhibitors,
direct thronmbin inhibitors, diuretics, endothelin
16)dthe pham aattigb compesitiddE cBimA Srelakireih diseA CRMnhibitar is selected
inotrqpic agents, repnin iphibitors, vasqdilators, . .
| i B eSCo N aing  LAGePTk DEpzanEh Lot 5o REiL silazapril,
| RRiaBtT Qb apr AN chalipHIM! RRinbPST, §RIdapdtlisifBstil, perindopril, quinapril,
phaf ceutﬁ%af co 03|ti%h5%¥ cIg?n1fg}aé%e?gykoyﬁequumpn
c aadipod,asmigriat, spgeptil, itenewbsl; tradddlaph atdemiptangpthereof.
consi sting of an ACE inhibitor, an ARB, and m xtures

reQf . 1 The ph ceut kcal~corpasitio fi £l ai
1§ FRupatiibs RESul f SRR SR O BITRL M Rt SR group
| _Rbhdtingrof ed@hprdin Al ARiGewiprilad andenRased theodf cl ai m
15 wherein the ACE inhibitor is selected fromthe
roup. consi sting of alacepril, benazepril,  captopri
19k of

wphpmraceutgal corapasition ofciaimr 4 Wheari g sarfiovascular agent is an
engd@prilat, fosinopril, imdapril, lisinopril,
perindopril, quinapril, rampril, ramprilat,
spirapril, teniocapril, trandolapril, and m xtures

19)He pbirmargyticiheorsprapiomi dfickimdfS wheeimthisARBdS e¢lectedgom the

ACE inhibitor is selected fromthe gro consi sting of
e BRSPS tng of Gplesatian, epuospua, ibpsartat, 1t elsarti i
t hgkerds thd@df, The pharmaceuti cal conposition of claim
14 wherein the cardi ovascul ar agent is an

20) The pharmaceutical composition of claim 12, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation
inhibitors, and mixtures thereof.

21)A composition comprising at least one stereoisomer of a hydroxyl substituted

nebivolol metabolite, wherein the nebivolol metabolite formula is:
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ARB. 19) The pharmaceutical conposition of claim18
wherein the ARB is selected fromthe group consisting
wo@boocasiesart an, eprosartan, irbesartan, | osarPERUS2006/003252
val sartan, and m xtures thereof. 20) The
pharnaceutlcal conposig,j on of cLa|n112 wherein the
cardi ovascul gr ageny i[s sel ect ed fiyom t he group
consi sti ng oA A&CEOCH gs's| i K _br eaker so. AGE'f or mat i on
i nhi bi tor’s | m x{wres”t heréof .y p&ition
conpri Si east jone stereoi soner of glr oky|
substi tg ol of et abol i t e3 Whe -
nebi vol ol nefabol4te fornmula is: V\,her4é| n che or nore of
positions 3-5, 7, 8 and 3' -5’ , 8 are each
|ﬂﬂ§§ i gdependent
hyd roﬁﬁﬁﬁﬁﬁ’%ﬂﬁgm e %?%22%%@02?%73?0%% 401 Baglgrgenty
t Hyﬂml glanpls «unetayh mdepend&mrly hyﬂro geh Agantor apBirnldteutically
bi é? rein the other active
P 40e° ?ﬁ? V&Peﬁ hectiveagenthe conpositi on
of cI aim 22 wherein the cardiovascul ar agent is

2pdhecbegoditionvt JSlﬁlngQPWheféﬁ[‘ﬁﬂe SttePdotRfe e ib Qlabllaic}\/agcﬁﬂar agent.
ARB' s, adrenergic bl ockers, adrenergic agonists

nts for pheochronobcytom, antiarrhythmcs,
2§ﬁl§1ie ﬁp%lp@ﬁ‘g@n abedping 22 g/agﬂegb@g ghrdiavescular agent is selected from the
a'@dﬂﬁy&)ﬁ&%&v&éE u‘ﬁﬂ{ﬂt&% P CI 5, &gﬁ éﬁfim d' & ?éerglc agonists,

ant 1 i nf ory agents
Cagnts fdnmhectcﬂ)r(ﬂno@@ma anﬁimrlb‘.yﬂﬁlﬁfcs,, anflipTa@slét atgbﬂit@ NddkiBoagulants,

|nh bi t ﬁ di ur tICS endot hel i n_receptor

é\l&@ﬁ %‘i‘sé"es% IPHMIC 38Rt FGEDRlGH mttlaﬂ%mmam pgsptss calcium
a@ﬁéﬂn%l bl r
ALl HIOARR TR Itk 818 O b R direet AR AR S o,
niditreticssendnthelin tecepivy afagomusfidiG Con rflucthseiinhiBRors, inotropic

the. i ovas r a [ cted from.the
oA e b e Bl PO pismsomn A s d I galkg AGE
Cﬁfﬂﬁﬁbﬁirﬁ’ﬁblﬁfrs Ghainix@desMhges N the car dl ovascul ar
agent is an ACE inhibi tor selected fromthe group

§§P‘SI sting. of ala ril, benazepril, captopril,
B RAIPPesLtioneq Céazahpf 2 Whergia thp earliovasealaa pgant js selected from the

BRbhi g drOS0 Afilitors L ARBEL 1. 1S nopril,
perl doprl qui napr rampril’, ram pril at,
spirapril, tenocapril, and t r andol april. 26) The
254 Ghp omipasitionadf odimi 22 @Rereintibe edrdiot Arulna BgHn® kaICAICB inhibitor
e group_consisting of

o St Fortine g S of el el sop i seronapri,
V@llla%a}!iﬁlaﬂelallfrﬂ enl ﬁ‘eﬁnrﬁ ghfa't FBsi épfrﬁl ﬁhﬂﬁ%ﬁ lmp?fl,rbehggopril,

car di ovascul ar agent | ecte
quinapril, ramipril, ramiprilat, splrapnl temocapril, and trandolapril.

26) The composition of claim 22, wherein the cardiovascular agent is an ARB selected

from the group consisting of candesartan, eprosartan, irbesartan, losartan and

valsartan,

27) The composition of claim 22 wherein the cardiovascular agent is selected from the

group consisting of AGE crosslink breakers and AGE formation inhibitors.

28) A pharmaceutical composition comprising at least one stereoisomer of a hydroxyl

substituted nebivolol metabolite, wherein the nebivolol metabolite formula is:
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group consisting of AGE crosslink breakers and AGE

formation inhibitors. 28) A pharnaceutical conposition
wW@wps¥ring at | east one stereoi soner of a hydPORYE2006/003252

substituted nebivol ol netabolite, wherein the

nebi vol ol netabolite fornmula is:wherein one or nore of

positions 3-5, a3 y",, 81 are each

i ndependent | y groflps of & fependent | y
hydr ogen 7a i macedt i G i Tabl e salt
t hereof gnd at one ot her actlve ¢ and a
phar Mace eptable carrier:

phar maceut i cal ccmp05| tion of clai m428 V\/rSEr ei n" at
| east one of the other active agents is a

C TN BRE T BreIRiod ke A he ot §1 5 sechndpendently
a4 tifoxk Pedab o6 dath (dRPRrddel O R BediOASHHS lor BGheimAekically

inhibitors, ARB's, adrenergic bl ockers, adrenerg
ageefipiable saétg:bmegf @n@rat praslovierogias @9‘mment and a pharmaceu’ucally—
a%&%e{ Ii]é/§m cs, antiplatelet agents, anticoagul ants,
ntrnyper ensrves, antilipem c agents, antidiabetics,
antiinflanmatory agents, cal ci um channel bl ockers,
29HHe phaimhdwietttoab corﬁi@éitibri ofiuldimt 28 wherelinrae kiasttdne offfthierother active
inhibitors, .diuretics, endothelin receptor

aﬁﬁﬁ‘&%}ﬁ%‘f%dlo 3%t educt ase i nhi bitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors,

3@@%%@1&&&1&&@5 ftfon AGRHOO A SR th@éué%ﬁbtf&ﬁsﬁlm anght is

m xt ures thereof 1) The pharmaceuti cal osition
ofseleptadl froppthe granpesionsisting ofh@E mlalslths dxRBgeadrenergic blockers,
AR Ao Aol RY BfRRsRc sy %‘”“fc%?' stpligle

C @gnasidnticdugllant| fitiRypdrtenslies, Q.hfihpéiﬁc @aérds, Ovegiabetas,
agent is an ACE inhibitor., 33) The pharmaceuti cal

c Shfedlpmmyory pentnicalcam Hloglyses, AGET ighibEpse 062
S ‘?Illlﬁﬁitt(ﬁg (flfegf@h}cﬁf?blﬂﬁ BitdrS rlﬁﬁr%ﬁb{' gn éﬁnar‘é&%?dr antagonists, HMG

benazepri capt oprl , ceronapri aza
dé€laprredyctae ﬂﬂﬂmtdrd;, ,1n<ﬂ:mp|1<angentsaiennfnaﬁh1bﬂmsg Vasodilators,

i m dapri | |no peri nd _uL ril, )

r é(ﬁ?ch‘?slsorS % B]qu% Fﬁaﬁ egﬁ%ﬁqrsa and mixtures

t ngpelel april, and m xt ures thereof.34) The

phar maceut i cal conmposition of claim 33 wherein the ACE

inhibitor is selected fromthe group consisting of
3Bride pprinaceytingl gympositing afataipra9, we@nuthﬁpmﬁm@scular agent is

1 STREP i e LPORHURER b C JIRERAE o P

phigsregrceut i cal conposition of claim35 wher e| n the ARB
is selected fromthe

32) The pharmaceutical composition of claim 31, wherein the cardiovascular agent is an
ACE inhibitor.

33) The pharmaceutical composition of claim 32 wherein the ACE inhibitor is selected
from the group consisting of alacepril, benazepril, captopril, ceronapril, cilazapril,
delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril,

ramipril, ramiprilat, spirapril, temocapril, trandolapril, and mixtures thereof.
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group consi sting of candesartan, eprosartan,
i rbesartan, |osartan, val sartan, and m xtures thereof.

W@ 7006/08857phar maceut i cal conposition of clai m 2BCT/US2006/003252
wherei n the cardi ovascul ar agent is selected fromthe
group consisting of AGE crosslink breakers, AGE

34) Gherpharoracéutivabonaositionnd claim 838 w@gremh EreaEE iigglitex is selected

B e A T S e ARy PRt g b A ot

t herapeutically safe and effective anount of at Ieast
35)The ghﬁﬁﬁ@éﬁﬁﬂﬁéoanosﬁiohyﬁbm 131 saHesdih thet cacioedstulad adent is an
rreta olite, wherein the nebivolol netabolite formula
|£ﬁuﬁhere|n one or nore of positions 3-5, 7, 8 and
7', 8 are each independently hydroxyl gr oups
Ggﬁ‘h@ 5}n{a'3 %Pdsﬁloﬁm%&%QS%&ﬁn RS ARB is selected from the
har ceutl cal ceptable salt thereof, and at | east
ogmqmdnmmumgmwnnégwmnlbpﬂ$mﬂwnBﬁmmﬁmuﬂ@wﬂwhewbaﬁwhhed
mxture js sufficient to treat said condition. 39) The
mEPEYEESSREIEYi m 38 wherein the at | east one ot her
active agent is a cardiovascul ar agent. 40) The net hod

391The phirfa3SutiaPERhpbsition of l#h @9asEerenrthaga@tiovascular agent is
sel ected fromthe group conS|st|n% of ACE |nh|b|tors
f

ARgleeted famehe egup congeiagof AGH crosalink brealssn ALE formation
a%?r,ﬁ%ﬁogg, JRhenshrogyt oma, antiarrhyt hi cs,

et agent's, anticoagul ants,

anti hypertensives, antilipem c agents, antidiabetics,

39m imethbdnoi teatng gadios, pneaérﬂingrmcbmdiwhscblaoc&iew@@r comprising
CETP.i.nhi_bitors, .COX-2 inhibitors t hronb
APETHIGHEE b b U aC (PN FiTe 208 STBFE g AT O s east one

HMG {oRsodr Qﬁbhch?cﬁ‘@x&l%‘b%ﬁlféﬁsnebi%%lrrﬁ@ﬂanlﬁQ,eﬁh&em the nebivolol

rennin inhibitors, vasodilators, vasopressors, AGE
c musatolitkfobmelaksr s, AGE formation inhibitors, and
m xtures thereof. 41) The nmethod of claim38 wherein
the cardi ovascul ar diggrder is gelected fromthe group
consi sting og congestilve hgart f[aHl u1re Rypertension,
pul nonary hypeda & > ¥car S ek;ral
infarcti @ Ier05|s
t hr ombosié6 heart diseasé
rest engsi's, “xo#o ry3 artery di seése,, :
st abl e, unst bl e 4and vari ant (Prinzretal J angina,
cardi ac edema, renal insufficiency, nephrotic edens,

heartdif of6l6MRoredfipRkitiond 3303 £aid 3> hPBTardtehdCivdependently
cer ebrovascul ar acci dent s, resten03|s controlling

blhydwxpt greups & qash independently byfroganatems or a@h@éliw&ﬁutlcally
a@%e%#a%tle %gtqﬁgxggf %u?cpat 18P Bhd oS &kiGe Qgénlt to form a mixture, wherein

er a
the mixture is sufficient to treat sa1d condition.

St

39) The method of claim 38 wherein the at least one other active agent is a cardiovascular

agent.

40) The method of claim 39 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium

channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
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edema, vascul ar conplications associated with the use

of nedi cal devices, wounds associated with the use of
wore@sosd779devi ces, pul nonary t hronboenbol i sm CcRCEDSRD6/003252

t hronboenbol i sm thronbophl ebitis, thronbocytopenia

and bl eedi ng di sorders. 42) The method of clai m40

whisretics, dnkiethalmerwaptot irdagoaist, BIMEdLd-Arreduptase intgbitors, inotropic

SRt A5, S BuRBr kb Ml Tl Ry ace
Ckcﬁin%é@umﬁfo% @nahﬁx@@@@h&y&scul ar agent is an ACE

inhi bitor. 44) The method of claim 42 wherein the
cardi ovascul ar agent is an ARB. 45) The net hod of

413 The metwdvi eladm 3 St wizerein tha @idiovasralpr digerder is selsepd Epmythe

S IR EAISHPL IR i EoRAoaat g fbrnsion,
Theopdrdiahactesrétaal intodtions, dthemsctesomtaﬂfem@hemsm thrbmbosis,

28, wherein said conpositiaon conpr.ises

piahFRCAGET GiPase; POStANGLORIARLY peF Seorortsy A iserserdRnel
Ofaifak@istibik2un 5 hvdriaft @M mBMAHNYIN! cABEO EddnSa, @enal
vasodi'latof. 48 e phar rraceutl cal “conposition of

c inmirfficthcy wiephwesitic edhma Mepdili ¢damar stiakestdnssne gcienaimattaeks,

T RO e .
mﬁﬁfe@&fadﬂ&lonTBﬁlt& g@ﬁ?@t‘l’éﬂ SRbohaHRE dellQoldkratiba) If’ﬁlﬂaﬂmary
e

erein at |eéast on t hé ot her actlveaents is a
f pdgrom o’aspulas@ympheatwﬁaawa@é@ti with the ysasfdnediesd dgyices, opnds

g%?%@le Wltﬁ t?‘g glfs‘% I%n&)% gﬁ?lﬁgse %E@OE%{}L %ﬁ%@&%ﬁﬁﬂl%f)cerebral

p ﬂﬁ@maﬁérdb(ﬂlsﬁﬁ ih@ﬂbbplﬂéblﬁs,dmbnﬂmaj?teperﬁam& ldkedingadidorders.
resveratrol, and m xtures thereof. 51) The
2|phar maceuti c conmposi tion of cl 1 whe

. L
) e metig Qi Aovnendbonberrd Be Fuioatelagage g selected from
£ L%%%Ebﬁisﬁhhg gf AlCH inRpRBR1 815 ARBA, L8N 8lifBres thereof.

ur eas niacin and related derivatives, and
m xt ures thereof. 52) The pharnmaceuti cal conposition
439 fThe eeittmdsofclaimet2ewherein theeasdiovassuler agant iscmi A/EE dgfubifor.
is a caroten0| d. 53) The pharmaceutical conposition of
im n I m t he
418k PR NS g Ve R PR RadeisB Pk ARBTY T
| ycopene, beta-carotene, and m xtures thereof. 54) The
43) Tae mrtieod dfczﬂadlmatmwbabmi thecandliovhsairhar Bgeht wrveleeted ftdme thetgroup

| east one other ac
consisting of AG§ crossl%nk breakers, AGE formation inhibitors, and mixtures

thereof.

46) The pharmaceutical composition as set forth in claim 28, wherein said composition

comprises a pharmaceutical kit.

47) The pharmaceutical composition of claim 12, wherein the cardiovascular agent is a

vasodilator.

48) The pharmaceutical composition of claim 47, wherein the vasodilator is selected from
the group consisting of isosorbide dinitrate, isosorbide mononitrate, and a hydralazine

compound, and mixtures thereof.
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agent is a sulfonylurea. 55) The pharnmaceuti cal
conposition of claimb54 wherein the sulfonylurea is
W@ 200e083® from t he group consi sting of acet oher@mUs®N6/003252
Di aBeta, glibenclanide, gliclazide, glipizide,
cl gpyram de, chl orpropani de, tolazam de,
4 gfgutt ‘IP%BW{)%O f dlaimol i wheraa ah astranglofthawthier active
’hgk:ﬁg%ea? fla@ifign xtures thereof. 56) The nethod of
'aim 39 ere| n the cardi ovascul ar agent is a
vasodi |l ator. 57) The nethod of claim56 wherein the
5 Q)élél@dihlalanameuﬁicsal sepodigeh 6f obaimt 49ewkyerelmﬂhe:ﬁm\8jn©td RRgeletted from
sor bide dinit rf?t) IS Sorks noni trat, .
QPP SEOSIUHS AL (P APISISERE: & FHRCTapIasEarE ABerCgtiny

mdéhxdr@t% {aREDEOhnd RV erdiRg, ARIHREES theledf, M 57 wherein
t he hydral azi ne conpound is selected fromthe group

consi sting of budral azi ne, cadral azi ne, dihydral azine,
Ahagnaseutiop) derapesitioreof qbﬁlmdlrlaWb@mn@t teast one other active agent is

t e har eutd aII ac | e sal

t Rt ot dror BTRRLL B ondies Gtk Ryl egsopnq niscin
3andhelstedd ﬂeﬁfzative@%hd@zﬁﬁtuﬁésm%rec&ct ive agent is a

fl avonoi d. 60) The method of claim59 wherein the

vonoid is s | ected fromthe group consisting of
{)'@1 @BPT@%%’&EW% Cqmyos(gtgstr&fmla}a,m Hrvlesyeiniatijeastgpe other active agent is
quehaffddolg.dehydrate, taxifolin and resveratrol, and
m xtures thereof. 61) The nmethod of claim 38 vvhere| n

at | east one other active agent is selected fromthe
5-@&5‘9 phemresegtidah gOmPOSﬁtllm/QfMﬂlms_S,Z wlzar¢ierios chsotenoid is selected from

it G0 o PP B BRR Ae'5e i dSioniho et edete and

[ mlammsaﬁ&e@ﬁtl ent i n need ther eof conpri si ng
adm nistering to the black patient a therapeutically

%%fe ﬁnd effective appunt of at |east one stereoisoner
> 9l bg PRYRAGRYCak emaRastinnef cHamix) oy ksreirihes deast ene other active
\Magé Ridy L 2 iyvol ol metabolite fornula is: wherein
nor e p05|t|on335 7, 8 and 3'-5'", 7', 8
are each i ndependent |y hydroxyl groups or each
53)dtre pbardmeeuticahganpugéionaifcham Sénwlterquh dhenstfonylucalib yelected

TR B8 R Grlistimr bt stohrimde Rith et e raR: eligiaide,
mgK Mfd% $1§cl%y§1fahﬁdie€ NdhldrPropARidRY &1 &ﬁ@&mﬁ}%} glilepiride,

claim62 wherein the at | east one ot her
c &rlbmt@mabamﬂane@geme anglogedseatdadixtyrentheteof.gr oup
consisting of ACE inhibitors, ARB' s, adrenergic

égheo 'Elftyd (ﬁ%ga%]leﬁg&/ r@i%‘%ﬂ%é% 1bva?sgglg} elfng}rs aatveals%qilator.

ronpcyt onma an rarr mcs,

agents,
57) The method of claim 56 wherein the vasodilator is selected from the group consisting

of isosorbide dinitrate, isosorbide mononitrate, isosorbide mononitrate and a

hydralazine compound, and mixtures thereof.

58) The method of claim 57 wherein the hydralazine compound is selected from the group
consisting of budralazine, cadralazine, dihydralazine, endralazine, hydralazine,
pildralazine and todralazine, or pharmaceutically acceptable salts thereof, and

mixtures thereof.

59) The method of claim 38 wherein at least one other active agent is a flavonoid.
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anti coagul ants, antihypertensives, antilipem c agents,
anti di abetics, antiinflamuatory agents, calcium

w@e banngd77dl ockers, CETP i nhi bitors, COX-2 inhi BCT/OSR06/003252
direct thronmbin inhibitors, diuretics, endothelin

receptor antagoni sts, HMG Co- A reductase inhibitors,
60) ib¢ mefliod ofglarn $9 wherein fhei flavohoitlas selectessfern the gosp consisting

BB o et e BRu b BE oo B R Bt and

Ch@b&ﬁ@&_wﬂﬁﬁﬁﬁmﬁ§ﬂ@nﬁﬁ | east one ot her cardi ovascul ar
agent i s a vasodilator.65) The method of claim64

ein the vasodilatagor is selected fromthe grou

61a$hg mgthod 9t slim S§srepriaat lgnshions ather agtiyg gBFHiwplectad from the

ISP sph e ot VO iR R A L B related

hyelivaltiazd, ard mixtpres tteréaf. sel ect ed fromthe group
consi sting of budral azine, cadral azine, dihydral azine,

SN SR e —
t hghRferidN@ ﬂﬁb)ﬂléﬂkedﬁatfeﬁﬁﬁ eRdra e@?&zﬂ\l}mﬂf@ afd foeét@sﬁ&lﬁh@lﬁlt of at

nDrtallty associ ate car i ovascul ar di sease in
bleastkonpastersnisomenpf iashysigorad rrbstieted inebivelo! imetabnlise kwherem the
pat t.at [ly effective anmount of each of
tH%1W§ emg&ﬂe?]¥£ﬂ%%[east one stereoi soner of a

hydr oxyl substituted nebivolol netabolite, wherein the

nebi vol ol netabolfte Pornul a i &4 whqpeln one or nore

of positions® 0 I aanS'-", 7o, 8' 8are each

i ndependent#f y™ 5% SEach~yhdependent |y
hydrogen 3 pharnaceutlc Ty jp

t hereof ; A ) A
pharnafeuthal y4acceptable sal t thereofs'(lll) at

| east one of isosorbide dinitrate and/ or isosorbide

nononitrate; and (iv), optionally,
&hﬁ@&ha@s Simaieogaottiom 1o §r Bp’ Dorlai ARG gegrindependently
|
B
bempaabteaah rt]@preofbhmbdétéwa,st methhﬁre@tdemwlsclﬂmﬂg@e’frto ferm a mixture,

cal ci um.chanpe ker, an an in |l receptor

o St e A e BT RV LG DRS | 68) The

met hod of claim 67 wherein the car d| ovascul ar di sorder
63)The edeiedaest AdiRm2t Wierein the at least one other cardiovascular agent is selected

from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic

agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet agents,
anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors,
inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink

breakers, AGE formation inhibitors, and mixtures thereof.

64) The method of claim 63 wherein the at least one other cardiovascular agent is a

vasodilator.

95



group consi sting of congestive heart failure,
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e e Rt AR Bt R R i B mixtures
Cl{epdfovascul ar accidents, restenosis, controlling
bl ood pressure in hypertension, platelet adhesion,
| at el et aggregati on, snoath scle cell

66pThe methostal GHMST | WseR {hcedrmazipeqrpponnd do3ahc Celroma e group
a§§r%?§tiﬁ% %@bﬁ‘ﬁrﬁﬁzi‘hﬁ,ecaﬂlsa@azﬂ{e, Hﬁgﬂﬁ%zir%?é‘ﬂcﬁ'ﬁ%zin B Sazine,
assocl afed w th the use of "nedical devices, pulnonary
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e paliext aarnpesing gdinmisteringdo thy hlakapasienirtherapaytigally ieHectbre
a phar eutical l.y. acceptable salt thereof, and
n?ﬁlf’ﬂ?t:e%%?ﬁ'é?éﬁ? .f(}h?ﬁm%'he nmet hod of clai m 67 wherein
t g Aedisvelitereis@ilen ofiadtydfdxgl substttedmebiviola indtatobite, wherein
about 1 per day to abqut 10 ng per day. 72) A nethod

f dhre nebprodalimjabobiefosnyl i:n a bl ack patient in need
t hereof conprising adm nistering to the black patient

a therapeutically effeative anmunt of each of the

follow ng: (8) atllikast one a hydr oxyl
substi t ut eg-neBiPol | alh L he

nebi vol ol 2 formula is:? e ory nore
of positi%s 38 and 3'-5 ' are._each

I ndepermd %Bﬁygroxyl groups or eag ependent |y
hydr ogen atons, or a pharmaceutically acceptable salt

thereof; (ii) at |east one hydral azi ne conpound or a
phar wheeint dnealr moraof pysitains 8-5 &), 8 abdd-66f77, § iard gachindependently

| east one.of isosorbi.de dinitrate and/or isosgrbi .
romoEPR GO 4 C1opy Py By B sy B e ACeutcally
conpiiBsishieghietHeRSef rom t he group consisting of a
digitalls conpound, a diuretic conpound, potassium.  an

angi 1) ehksast-one hyéatazingesampawnd o pharmpceugically acceptable salt
bet a- adrg;nergi ¢ bl ocker, a chol esterol reducer, a
cal c?hﬁﬁo hannel bl ocker, an angiotensin Il receptor

ant agRatSéast afsofatosetidy digitiate adl@dsusbiide Monontivate; and
met hod of claim 72, wherein the hydral azi ne conmpound. £
i s blurentienpiis one gEmAaresIRROUNGS $ejestes f5om te group consisting of a

Zn dr gi'gﬁ%liiglcedeﬁ,azl AateRE coRpbHdp5Bkdin, &Rt N orRlerting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium
channel blocker, an angiotensin II receptor antagonist, and an endothelin

antagonist.

68) The method of claim 67 wherein the cardiovascular disorder is selected from the
group consisting of congestive heart failure, hypertension, pulmonary hypertension,
myocardial and cerebral infarctions, atherosclerosis, atherogenesis, thrombosis,

ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal
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Conpoun 4 4a'

F 5 a 4 4 5 F

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof;,

(i) at least one hydralazine compound or a pharmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and

(iv) optionally, one or more compounds selected from the group consisting of a

digitalis compound, a diuretic compound, potassium, an angiotensin-converting
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mi(d) Bpesnalleseadr.more compounds selected from the group consisting of a

digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

76) The method of claim 75, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine hydrochloride, pildralazine,

todralazine or a pharmaceutically acceptable salt thereof, and mixtures thereof.
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77) The method of claim 76, wherein the hydralazine compound is hydralazine

hydrochloride.

78) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient at least one stereoisomer of a hydroxyl substituted

nebivolol metabolite, wherein the nebivolol metabolite formula is:

OH
8 1 H
8a O
7 2
¢ 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in an amount of about 1 mg per day to about 10 mg per day,

and at least one other cardiovascular agent.

79) The method of claim 78 wherein the cardiovascular agent is selected from the group
consisting of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound,

and mixtures thereof.

80) A method for the treatment and/or prevention of cardiovascular diseases, wherein said
method comprises administering to a patient at least one stereoisomer of a hydroxyl

substituted nebivolol metabolite, wherein the nebivolol metabolite formula is:

OH
8 1 H
8a O
7 2
6 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in an amount of about 1 mg per day to about 10 mg per day,
and at least one other cardiovascular agent selected from the group consisting of
isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound, and mixtures
thereof.
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81) A method for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a
therapeutically effective amount of each of the following:

(i) at leastr one stereoisomer of a hydroxyl substituted nebivolol metabolite, wherein

the nebivolol metabolite formula is:

OH
8 1 H
8a O
7 2
6 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8” are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in the amount of about 1 mg to about 10 mg per day;

(ii) at least one cardiovascular agent; and

(iii) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

82) The method of claim 81 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, .AGE

formation inhibitors, and mixtures thereof.
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