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HYDROXYLATED NEBI VOLOL METABOLI TES This application clains priofity
under 35 USC 119 to U.S. Provisional Application No. 60/648, 551,
filed January 31, 2005 and to U.S. Provisional Application No.

60/ 755, 856, filed January 3, 2006. FlIELD OF THE | NVENTI ON

[ 0001] Met abol i tes of nebivol ol possess pharmacol ogi cal properties
that may be beneficial in treating a variety of diseases, such as
cardi ovascul ar di sed5GROMVIATEBNEBIVRLOEMEYABQIATHSON,

at heroscl erosi s, and congestive heart failure. In particular,
nebi vol ol "and its key netabolites have effects on NO netabolism . -

I ndependent off3j-selective interactions 'and the favorable effects of
nebi vol ol netabolites on endothelial NO rel ease has inplications for
its use in the treatnent of cardi ovascul ar disorders. This invention

descri besmy@maﬁ@t@dm@ggbm?hﬁheﬂgmm1t9€i§ U.ﬁ@%ﬂﬁi&ﬁah ﬁ?ﬁli&ﬁ%?i ng
nebi vol ol S0

at | east one hydroxyl nmet abol 1te and net ho usi ng such

conposi 60888550 L 2k dise
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endothelial nitric oxide is inpogtant .f mai nt enance of vascul ar
function. Increasing endothelialﬁwE??g1%E§e results in a reduction in
snmoot h nmuscle cell contractility and decreased vascul ar resi stance.
Under conditions of hypertension and hyperli pi denmi a, however,
endot hel i al dysfunction produces a marked decrease in NO rel ease,
resulting in: 1) increased vasoconstriction and vasospasm 2) greater
monocyte and LDL infiltrati SELBPEFHE INGENTIONM of vascul ar snooth
cells; ﬁ% i ncreased oxidative stress; and 5) increased platel et

aggr ega |t Adeiatpdides of ngyealtlamsichaghanndvslogivabmobditiés the iR

endot hel i al func %Er?éﬁcﬁi' iju t'r\'éRtiHE% %)r?e;t:jr gtLHishe%Xe%, S%g}?g éag'diovascular diseases,
which could include hypertension, atherosclerosis, and congestive heart
failure. In particular, nebivolol and its key metibolites have cffects on NO

metabolism, indeperident of B-selective interactions and the favorable effects

of nebivolol metabolites on endothelial NO release has implications forits use
in the treatment of cardiovascular disorders. This invention describes
hydroxylated nebi‘fzplolrmetabol'ites, compositions comprising at least one
hydroxyl nebivolol metabolite and methods of ‘us'i,ng such compos;itions o
treat and/or preveﬁt, 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
dysfinction 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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in the treatnent of various cardi ovascul ar di sorders, including
coronary artery disease and heart failure. SUMVARY OF THE | NVENTI ON
[ 0003] Hydr oxyl at ed nebi vol ol netabolites increase NO rel ease from
human endothelial cell preparations in a concentration dependent
fashion foll ow ng acute adm nistration. In addition, several

hydroxyl ated nebi viglipd tréihaief vdrRSs cdrdiel446iadiifddders) MelddinB dobdhakyirtery
4- hydr oxy-6, 6' di fl yoro-, 4-hydroxy-5-phenol- 6,6 di'fluoro-, an

4- hydr oxy- 8- pheno-#segsepndibgest &ilirehave the ability to increase the
capacity for NO release in human endothelial cells follow ng chronic
adm ni stration. This invention provides hydroxyl ated nebi vol ol

nmet abol ites and conpositions conprising nebivolol and/or at | east one
hydr oxyl at ed net abolite of nebivol ol and/or at |east one conpound

used to treat cardi ovascul &UMMREF BIE INYEMTHXeut i cal |y

acceptable salt thereof. In addition, this invention provides nethods

of treati nd/ or F ng. E!lliﬂr' | SRAIESN i by
nitric o!(%gfii nsuf ﬁ%ﬁ’éﬁ%&d ﬁ%i/ gogm ni g{ﬂe@% |§1ng at ?2%%@8?&%&%
hydr oxyl at ed net abiotheliad belhpioparations i hedncedratiopddperdent faslabe fdlowinga

t herapeutically effective. unt. of,. nitric ide to g targeted site
af fected by the vaP§B'i9|a&’fma%_§a%el.n ﬂd{&??’ s.pﬁqrgl)ﬁyﬁ{%ﬁlﬁegﬁeblg. f?‘%tﬁl?f\%est 0
the treatment and/igsludingyeitot Rinited tod-Bifdedxies, PR EN AL ARG Y25 -ph&iol-NJ
at | east one hydroxyl ated netabolite of nebivolol. Thi's i nvention may

al so be used in cdohy dHReruRnditthydsrxyspheneitiidiBuerpe hevadhe alglity to
[0004] FI GURE 1 THAeF G aBe 9 TelO e e i oL s blonine
rel ease from humarchemibidmehistibtione This ifeentiowprogidechydeoxytatait nebivolol 50
ot abol | {65 on. pedReRHHEI A SRR RSO SRt e B8 | oui ng
acute treatment (3ydfdvylatedahemdlile of nebivolol and/or at least one compound used to
treat cardiovascular diseases or a pharmaceutically acceptable salt thereof, In
addition, this invention provides methods of treating and/or preventing
vascular diseases characterized by nitric oxide insufficiency, by administering
at least one hydroxylated metabolite of nebivolol that is capable of releasing a
therapeutically effective amount of nifric oxide to a targeted site affected by
the vascular disease. Also, this invention is directed to the treatment and/or
prevention of migraine headaches administering at least one hydroxylated
metabolite of nebivolol, This invention may also be used in conjunction with

orasa single treatment of metabolic syndrome disorders.

BRIEF DESCRIPTION OF THE FIGURES

[0064] FIGURE 1: The effects of nebivolol and metabolites on peak NO release from
human endothelial cells following acute treatment (50 pM 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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[ 0006] FI GURE 3: The effects of nebivolol and netabolites on peak NO
rel ease from human endothelial cells follow ng acute treatnent (10 uM
treatnent). [0007] FI GURE 4: Shows peak NO rel ease foll ow ng treatnent
wi th acetyl choline, nebivolol and nebivolol netabolites (51LM

Tr eat mant% [ 0008] FI GURE 5: Shows the concentration-response effects
fol | owi nd0&elit e t r BEKIURE B : Thhet dffents lof nebtivalolmed aistaboliteson Heak B9} feldakdoib

Shows the concentration-response, foll qwi ng acute treatnment wth

nebi vol ol , nebi vol W@F&ﬂ?tgglf?i@safﬂliwﬂnﬁ Oisptmes (U treatment).

[ 0010] FI GURE 7: Shows the amount of NO rel eased as neasured foll ow ng
acute [0007) ° TFIGURE4: Shows peak NO release following treatment with acetylcholine,

nebivolol and nebivolol metabolites (SuM Treatment)

[0008] FIGURE 5: Shows the concentration-response effects following acute

treatment with nebivolol metabolites.

[0009] FIGURE 6: Shows the concentration-response following acute treatment with

nebivolol, nebivolol enantiomers and 4-hydroxy nebivolol.

[6010] FIGURE 7: Shows the amount of NO released as measured following acute
drug treatment (1.0 pM) of HUVECsS isolated from White (open bars) and
Black American (solid bars) donors using hydroxylated nebivolol. Values are
mean *+ S.D. (n=5).

[0011) FIGURE 8: Target chiral metabolites to be synthesized — (R,S,3,3) Series —
10 Compounds.

[0012] FIGURE 9: The Synthesis of Amine 1.

[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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drug treatnment (1.0 AM of HUVECs isolated fromWite (open bars) and
Bl ack Anerican (solid bars) donors using hydroxyl ated nebi vol ol .

Val ues are nean S.D. (n=5). [0011] FI GURE 8: Target chiral
netabolites to be synthesized - (R S,S,S) Series - 10 Conpounds.
[0012] FI GURE 9: The Synthesis of Amne 1. [0013] FIl GURE 10: The

synt hesi 40821 Epoxi BESTURE |18t 1G¢uplicemEAmine-X hud Egavidee itsprofluckiirgeted,

part 1 [0015] FI GU 2: .Th nt hesi mne. 2, part 2. [0016] FI GURE
13: The syhnt hesi s%%q}mg&%%e%@}(’?} Bﬁﬁ?@F@BﬁEgm The synt hesi s of
Ami ne 3. [0018] FI GURE 15: The synthesis of Epoxide 3.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0023] For convenience, before further description of the present invention, certain
terms employed in the specification, examples and appended claims are
collected here. These definitions should be read in light of the remainder of
the disclosure and understood as by a person of skill in the art, Unless defined
otherwise, all technical and scientific terms used herein have the same

meaning as commonly understood by a person of ordinary skill in the art.

[0024] The articles “a” and “an” are used herein to refer to one or to more than one
(i.e., to at least one) of the grammatical object of the article. By way of

example, “an element” means one element or more than one element.

[0025] "About the same time" means that within about thirty minutes of administering
one compound (nebivolol) to the patient, the other active compound(s) is/are
administered to the patient. "About the same time" also includes simultaneous
administration of the compounds.

[0026] The phrase “angiotensin converting enzyme inhibitor” or “ACE inhibitor” as
used herein refers to a compound that inhibits any enzyme from converting

angiotensin 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.



[ 0019] FI GURE 16: The synthesis of Amne 4. [0020] FI GURE 17: The

synt hesi s of Epoxide 4. [0021] FIl GURE 18a: Coupling of Am ne-X and
Epoxi de-Y to produce targeted hydroxyl ated nebivol ol netabolites,
part 1. 3 [0022] FI GURE 18b. Coupling of Am ne-X and Epoxide-Y to
produce tar %et ed hydroxyl at ed nebi vol ol netabolites, part 2. DETAILED

DESCRI PTI[EH

[0029]

[0030]

[0031]

[0032]

[0033]

[0034] .

DF  THETha\MERSE | “ahgierdsimil récopisr antagonist” or “ARB” refers to a

compound that binds to a receptor site on angiotensin II but does not cause any
physiological changes unless another receptor ligand is present.

Angiotensin II Receptor Antagonist (ARB): ARBs are effective
antthypertensive agents that have a very favorable side effect profile. Their
mechanism of action is related to the selective blocking of the vasoconstrictor
and aldosterone-secreting effects of angiotensin. Non-limiting examples of
ARBs include candesartan, eprosartan, irbesartan, losartan, and valsartan.
Other ARBs may be identified using standard assaying techniques known to
one of ordinary skill in the art.

The term “antagonist” is art-recognized and refers to a compound that binds to
a receptor site, but does not cause a physiological change unless another

recepfor ligand is present.

The term “bioavailable” is art-recognized and refers to a form of the subject
invention that allows for it, or a portion of the amount administered, to be
absorbed by, incorporated to, or otherwise physiologically available to a
subject or patient to whorn it is administered.

"Black" refers to a person of African descent or an African-American person
but is not necessarily limited to those of Aftican origin (e.g., Carribean),

"Therapeutically effective amount" refers to the amount of the compound

and/or composition that is effective to achieve its intended purpose.

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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[ 0023] For conveni ence, before further description of the present

I nvention, certain terns enployed in the specification, exanples and
appended clains are coll ected here. These definitions should be read
in light of the remainder of the disclosure and understood as by a
person of skill in the art. Unless defined otherwi se, all technical
and scientific terad Spimlmwnemldhdmm))t 59 beta bpckers (inclgdiag aenstoipnl y

BT el e ar” and” R, SRR RN bisimplal ZeBhin ettty (homessenan
one (i.e., to at Imasﬁromha)teﬁedt&&sgﬂ%m@aiadﬂbl @okoeed), plografibi C! €.

By way of exarrpl an_el enent" means one el enent or nore than one

el ement. [0025]" At(BlﬁleaDhEmE@H%lO]c lopgacting flnderalA) apd timalol{Blacadrem); (6)y

ot her acti VZ“’L"O%?S%&W RO PR chaRBb Bl "

the sane tinme" al {Bedtra) pedbutoki (Levetal)@od pindalad) ({75 tonstinedalgta anb Beta

o "ACE i nhi bi  or PR eﬂl@sg%wefﬁ@?@ogeé 3ol Fhensbofubtae ot

any enzyne from cqgVACEinEhiaRgiindens &h‘ﬂﬁ ARl Akl ensi n
Converting Enzyrreqz(;%CE) I nhi b? tors [ nh{ bi toltfﬂs1 (are b

0
ef fective anti hypsprtlapdi(Yasoise rff’%ﬂ@m&gM@mth Yisinopsil gPruwnl Biestril),

angi otenai n 1o ameicapst (VD) AR Estorh s AR GLoR D, Bumipri

i nhi bitors incl udéAhh@itmpﬂ’ﬁr&n,dolapn]a@ﬁmk)], (Deagibtepsin [1 antapo0isis féantesartan

I )

cilazapril, delap ealarll pr.i | at 03| ril, imdapril,
lisinopril, peri ndo ‘ﬂ ?"i’rﬁbﬁﬁm %ﬁ?rf‘m( aﬁ’gpri l,

temocapril, and tb&ﬂélﬁftﬁp@ehca@ﬁﬁﬁsﬁ%mﬂ%@d@hﬁﬂﬁal% bﬁovﬂﬁ oy i ed
usi ng standard assayi ng technlques known to one of ordinary $ |II I n
the art. calcium channel blockers- non-dikydropyridines (including diltiazem extended

release (Cardizem CD, Dilacor XR, Tiazac), diltiazem extended release
(Cardizem LA), verapamil immediate release (Calan, Isoptin), verapamil long
acting (Calan SR, Isoptin SR) and verapamil- Coer (Covera HS, Verelan
PM)); (11) calcium channel blockers- dihydropyridines (including amlodipine
(Norvasc), felodipine (Plendil), isradipine (DynaCirc CR), nicardipine
sustained release (Cardene SR), nifedipine long-acting (Adalat CC, Procardia
XL) and nisoldipine (Sular)); (12) alpha;-blockers (including doxazosin
(Cardura), prazosin (Minipress) and terazosin (Hytrin)); (13) central alphay-
agonists and other centrally acting drugs (including clonidine (Catapres),
clonidine patch (Catapres-TTS), methyldopa (Aldomet), reserpine, and
guanfacine); (14) direct vasodilators (including hydralazine (Apresoline) and
minoxidil (Loniten); (15) ACE]s 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/
6



[ 0028] The phrase "angi otensin Il receptor antagonist” or "ARE refers
to a conmpound that binds to a receptor site on angiotensin Il but
does not cause any physiol ogi cal changes unl ess anot her receptor
ligand is present. [0029] Angiotensin Il Receptor Antagonist (ARB):
ARBs are effective antihypertensive agents that have a very favorable
side effect profi | Bydrqthdgrpthingislen(d Bxbetalflocketsiand divseticeiatlading o t he

sel ecti ve bl ocking onst.rictar. and steropne-secretin
effects of angi ot e%@%ﬂ@%‘é@?ﬁfﬁn?&@op g&@mggteﬁfydﬁ@r?tq’@?ﬁ%mt@ml%l
candesartan, epr ostarttael hyirobidsmttiaide, hadhl/béiirofailidaydd S tndlo] LAERY

ARBs may be identi{li d.usi st andar d assayi n%pt echni ques known to
one of ordinary skff4eaPre 1(1°) ogyasting dnganddinzege fnelnding s

art-recogni zed andmeﬁyﬂbﬁaqu?d@pﬁm%g@, %E’ﬁ“%ﬂgﬁﬂh%%& in?%gs%énﬁ%e( sit;

but does not cause a physiologi cal change unless another
ligand is present.hy qthiazide); (30) Hivocdicand disrett (arsil@ide H@E ogni zed

2 bortion of the cotiokRElsE e e s BB A tHEBteE A o
to, or otherw se pinydsachlongthizaidey avail able to a subject or patient to
whomit is adm nistered.

[0035] C"ardiovascular disease or disorder refers to any cardiovascular disease or
disorder known in the art, including, but not limited to, 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 failure, stable,
unstable and variant (Prinzmetal) angina, cardiac edema, renal insufficiency,
nephrotic edema, hepatic edema, stroke, transient ischemic attacks,
cerebrovascular accidents, restenosis, controlling blood pressure in
hypertension, platelet adhesion, platelet aggregation, smooth muscle cell
proliferation, pulmonary edema, and vascular complications associated with

the use of medical devices. -

[0036] The term “combination” refers to two or more different active agents which
are administered at roughly about the same time (for example, where the
active agents are in a single pharmaceutical preparation) or at different times
(for example, one agent is 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 therapentic
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
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[0032] "Bl ack” refers to a person of African descent or an

African- Anerican person but is not necessarily limted to those of
African origin (e.g., Carribean). [0033]"Therapeutically effective
anount” refers to the anount of the conpound and/or conposition that
is effective to achieve its intended purpose. [0034] The phrase
"cardi ovascul ar aphennacentically acagptablasphetmeacoldgicglly actifre derivatives thereof, or

t her apeuti c conpound t.is-useful f treating or.preventin

car di ovascul ar di%Oé'ﬁjé)ég%?}ﬁﬁaﬁﬁfe%e@gﬁ%i@Eluélgg?ﬁﬁhg m@ﬁ?ﬁ% ds
i nclude (1) thi azjigemabetictlly asceptable kald] Ngmcdab,gmirggs@aétﬂe ndckibbifited,) -
chl ort hal i done, hydroch| orot hi azj d; poi yt hi ande (Renese), indapam de
(Lozol ) and net ol B¥8FS fragmentsanalogs selyaes kydyates; radiqissiqpediets: et i cs

(i ncludi ng buret ani de (Bunex) and furosem de (Lasix), torsem de
(Denmadexgoss) (3) PPAAshRds j t ' j ' sBikd hd de
(M darm)rf‘; a]nd tcianter eg?%%yeﬁﬁ?%)%fﬁ?%tgggﬁg%hg&} ecep oljr

bl ockers (i ncl udiprgdusss soneaiesised Ipead pr syptemimeffspitragesbeabl obenefit/risk

Al dact ; (5 ; [ i t I T ] .
bet axol of - Ker | onfEfS eEhEAAE Ty crblial M nBieid Audind R Sbdhep v
met opr ol ol ext endexly degendingugobahe albjedt and diveadse! ohdifi6i0beag Beated, the
propranol ol (1nderal)., propranol %l Ig*r;g acting (lnderal LA and
ti mol ol (Bl oeadr e‘ﬁ?‘#‘t 3{185‘3% © Foick Bese ofthe fispase eondition, the manner
synpat honi et i ¢ agftadiidistratibf Ghd Hﬂe,%féﬁ%ﬁ’ké&lﬁla#@&été i edbgf%BQHfm ol
(Levatol) and pindolol); (7) conmbined al pha and beta bl ockérs

(i ncl udi ng car vedirfighryskidringhe ahd | abet al ol (Nor modyne, Trandate)):
(8) ACE inhibitors (including benazepril (Lotensin), captopril

Capot e nal ap#gd %&&%, } r'-EIXIQ Y Ll
EPr !Oni vm0:39§est r FI n’lio%%'f@? ri Ou? %ﬁ%@%@g)ﬁé peri %\H(;%trlﬂyl)c’ftd&é%g ﬁ%%lbb cal
qui napri | (Accuprprbgesses aarcipd o6t biyAhd endefheliml, ih pantichd g proidbct{ohB nitdig |

9 i ot i Il .ant i d t t
(Teveten), i1 besdPRSHToRR0 R 5 Faish JLRAY B R, So Pl S Re
(Benicar), tel nm savdsi téchigBeslinich as Tk skainpR! cibhalPhifdtR Poactidiydd
cal ci um channel bl ockers- non-di hydropyrl dines (including diltiazem

ext ended r el ease ¥ceicholnear asthachlingnd e likp; eryaoninypsive tashaigues,
t ended | i , L ooidl i : sal-a:
Paopti . ver apari g il R APkl IR Sibhiflak B o GBI |

Coer (Coven HS, \tsinglcaff oedipdion ¢fithy amastove ox todbem thel elbutag biaghial artery
di hydr opyri di nes _(i hcl udi am odi.pine (Norvasc), fel.odj pin »
(Plendil), isra. dﬁ%’n‘sﬂ?%’@?lgfa’&%g@g MARES BFH élt%ﬁfé%c&iaﬁ%ﬁ?@?’é‘&’ée
(Cardene SR), ni fsach ¥, agmimage diadettyiargidula (ADMA, arfd 186 Hkél Far thb Jatignd

ni sol di pine (Sular)); (12)_ al pha i-blockers (including doxazosin
(Cardura), prazodnéisiremantiheendpthglial-depndent Jlofy-megi ﬁeﬂﬁﬁyt;on(m@}vem r al

al phs2- agoni sts ; FeNEL t g i M? i ncl udi ng

cl oni di ne (Cat aprlg?%,l cl o%@ggﬂﬁyaﬁ%%@g%s- ?é), met hyl dopa

(Al donet), reserpine, and guanfacine); (14) direct vasodilators

(i ncl udl@8g0lhy dr al Breinhease endethelial milic axide ssinthasd”dir “el{O8 N iafeanjo engirbys
ACEl s and CCBs (iggl.udi | pi ne/ benazepril hydrochl ori de,

enal april|l nal eat éﬁ%gﬁ)ﬁ%}nﬁé&a}% “trandol april/verapam|); (16) ACEls
and diuretics (including benazepril/hydrochl orothiazide,

capt opr [00AKy dr oc %ﬁm‘%&m;ubm&? aoeptiblesdlisaisattrgchgnized endxefarstpi de,

l'i sinopril/hydro .2zl de.. i.pril hydr l.qr ot hi azi de and
qui napri | / hydr ocﬁ%%gag%ggﬁ%g&%ﬁﬁ%dgm qgﬁdg%%fi%ém(s cq%ludi ng
candesartan ci | exetipbidigpinclebingfot biaaplethoseqnebmdtia Bompssitiont 6f the
hydr ochl or ot hi azi de, i,rbesartan/ hydrochl orothi azi de, |osartan

pot assi uni  hydr o#RFERIGRYESR-de, tel misartan/ hydrochl or ot hi azi de,
val sartan/ 6

[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,
8



hydr ochl or ot hi azi de; (18) beta bl ockers and diuretics (including
atenol ol / chl ort hal i done, bisoprolol fumarate/ hydrochl orothiazide,
nmet oprol ol tartrate/ hydrochl orothi azi de, nadol ol | bendr of | ut hi azi de
and tinmolol nal eate/ hydrochl orothiazide; (19) centrally acting drug
and diuretic (including nethyldopa/ hydr ochl or ot hi azi de,

reser pi ne/ chl orothi azi de and.res nel h drochloroth|a2|de) (20%
diuretic and di ur &Y iv MW’?&)‘E B SHYIget sopmpasifigreor componen

spi ronol act one/  hykrQFiRos cltir@mi SiShoRith drileTHS 6 ARéthe organ,orpo

hydr ochl or ot hi azi de. [0035] Car di o%g)scul ar di sease or disorde ers

to any cardi ovasctiedtody; Saehseninr mpsthsragesptabledntbs Strnaemf baing Gompatlble

I ncl udi ng, but no | seis
selected fromt he%‘amlfhotg%)g cie 13|I(\5E§En(§;%ﬂ[;hcongeg’@ ear Fin?{mﬂ fo

hypert ensi on, pul mﬂmtwomqmmﬂnsomateﬁﬂmmﬂmysaﬂdaﬁmﬁbi&hmﬂly

i nfarctions, at herosch 0Si S %dggﬁgesi S, tﬁro |sch§ '
heart disease, po??cea 5 eSEPiRiep “?c S8ars, WG Seaﬂl“é?%?aﬁ

renal failure, St ahlserhésshabhsood b ¥Ridblad RiichaTbdiilosdigh 18

cardi ac edema, renal insuffici ency, nephrotic edema, hepati c edens,

stroke, transient P%Wﬂﬁ,éu@aﬁ&@qlmcﬂbﬂmﬁﬂwgdhﬂ@ﬁQﬂi&‘sdrcdbmssand
restenosis, contr g H¥ S

adlhesi on, pldatel e%gﬁggﬁ%% scoisgzﬁﬁ giﬁﬁ%i&mﬁ@

ul monary edema piesis,cutlags G G use
8f medi C)al.l devi ces, @&9 é’hg onbi t.]lg)tion" J flers to t r
more different acPP %‘g G\ffﬂe%ﬁs QW Qi SRR PILALNE Ol fogHI 24 o ut
the same time (foﬁoyfbﬁaﬁﬁlﬁﬂ)@}ﬁfoﬁ $URR adrob ﬂ@neagw,%mﬁlyo& Suchiafol e

phar maceuti cal aration) or at dlfferent time exanpl e, one

agent is adnini st yeerin, gorbiel, Blﬂbl}l@éﬁndﬁﬂﬁﬂéﬂ@h@l}@phé}@ esters0meh amhyl
" Eher apeut e agenpiPeand et tls) i TR ugering bR, bl PRy
and refer to a suhy&amdeanéﬂnﬂnmm]@dxdxﬁi@;(lé}algﬂlﬁmdjm@lpym@aﬂ)ﬁee(

t hat has a neasurable neficia 18 cal .effec the bod
such as a therapeﬁ"ta+e5’(g?)f1§?,i9 Pﬁ@%@%{ﬂrﬁ és{’ lmfﬁ%

when adni ni st er edsiticH) 59 derEbic\if watesund hath&ﬁ&ﬁéalm&qu éﬂk}@ﬁﬁoﬁcﬁ* (Qb)
are used, or when a particular activeé agent is specifical |

i dentified by nanBhespheabuesqlutipns; mgd @ @m@@@mmmmmbhsu@@np@tuon
iIs intended to 'n%ﬂﬁ%&ﬁ%hﬁﬁﬁdc}é&cﬁ%ﬂﬁlﬂ%mse as well as

[0043] "Patient" refers to animals, preferably mammals, most preferably humans, and

includes males and females.

[0044] "Quality of life" refers to one or more of a person’s ability to walk, climb
stairs, do errands, work around the house, participate in recreational activities,
and/or not requiring rest during the day, and/or the absence of sleeping
problems or shortuess 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,

9



pharmaceutically acceptabl e, pharnmacol ogically active derivatives

t hereof, or compounds significantly related thereto, including
without Iimtation, salts, pharmaceutically acceptable salts,

N- oxi des, prodrug,s, active netabolites, isoners, fragments, anal ogs,
sol vates hydrates, raclioisotopes, etc. 10038] The phrase "effective
amount " refers to amheliorateroumaintzin the exitgigamwenttd edndjtiondy gids efedi®
desired | ocal or s%stﬁmﬁ;g effect at a reasonable benefit/risk ratio
applicable to any VEHPMent The effective amount of such substance
wi Il vary depending upon the subject and disease condition being
treated, [€046] wei g hTheemdn Sgmctafe-bdiivitg tebjtienship™da é(&iﬁ?ﬁ’ id drrRbging

di sease condition, th nner, of %gﬁi ni sh}ﬁat lon and the [i ke V\/m ch
can readily be detfé’lfeﬁfr'i? VoY Brwhich alisrng th molera) aFFWW@ﬁEaéWEOYOﬂH

10039] " Endot hel | al ccspbhud ltek O infefdcBbrPuiiRa kiEptbiT GeRbiC bdid ol
any physi ol ogi cal processes carried out by the én P I n
particul ar, producefgshangftheliks:i c oxi de regardl ess of cause It may be
eval uated by, such as, for exanple i nvasi ve technlques such as, for
exanpl e, nary eL on get chol i ne,
and the 10RTP"GY Uy el BRIk G Bl B

bl o;)d flow ][reaﬁur aimplitis prcb'tsadlimtaﬂllchaulﬁfmﬁo? E)siwwbok@hﬁ@ﬁ?tN@r&ﬂttéﬁlﬂaience
occlusion of the a ve or. 0 e, e|l bow, brachial arter

ul t rasonogr aphy, ?ﬁ?@ﬁ %‘3 t@@ﬂﬁ?&k@égﬂt‘wgwmgﬂﬁfméﬂ@ﬁ%ﬂ Frgultsina
bi omar kers, such afiabl@sipoRhd, ez, ST et ﬁétgpéﬁt&%o&si\PMﬁie: ARfsfolRation

| i ke. For the | atter rreasurerrent t he endot hel i al - depen ent

f1 ow nedi ated di | SRFles Wmmmemmychwumtdm@ommgﬂm@am h an
endot hel i al dysf| nction. [0040] The phrase "endothelial nitric oxide
synt hasefy eNOSEh el E# cgn;g%? e.

[ 0041] Tht[a O?er m " phar gaceus??%:te?tﬁ‘g/‘%g%gpt a plﬁé&’ﬁ;‘iﬁ&u&@ élléée?an%é"lg%gm zed
and refers to the mmmenwmfprgmumnmomﬁl oz paad aspem,dhe)pgmmmbleam d
addition salts of cpm

ds.. L ncl udi
in conpositions of 1 “9%1“&’3@}}@3”%9{6?:#&8}3 {‘68'@?"3 ﬁe‘f carbocyclic

"phar maceuti cal | y sadteRicblR, sofatieind nofadmbtic ABOEIIEASSE Rpghis efers to
compounds. Nlustrative substituents include, for example, those described

herein above. The permissible substituents may be one or more and the same
or different for appropriate organic compounds. For purposes of this
invention, the heteroatoms such as nitrogen may have hydrogen substituents
and/or any permissible substituents of organic compounds described herein
which satisfy the valences of the heteroatoms. This invention is not intended.
to be limited in 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



a pharmaceutical |l y-acceptable material, composition or vehicle, such
as a liquid or solid filler, diluent, excipient solvent or

encapsul ating material, 8 involved in carrying or transporting any
subj ect conposition or conponent thereof fromone organ, or portion
of the body, to another argan, or portion of the body. Each carrier
nust be accept abl e therapayticallyraisciive anount necsnpthat dotountwf such & aubstatjeshat

conposition and it &9&}?‘ . LML tao the | ept,. . Some
exanpl es of nater il?}f)s ?ﬁ@%%?ég@?e\gg; %%%#%ﬁ%&rﬁgﬁ@&g%ﬁﬁ%bl e
exci pi ents i ncl udetati¢ appliaigatcanyiteatment ThechasRntigllyeoEaRRHoSHMGTORE;
(2) starches, such corn. starch and potato starch; (3) cellulose,
and its derivativeSOSangEvillyay ?P?\‘%E’B’b FERIESH AN dispase senditioarbeipe
cellul ose and cel | gdaasiethd Rl 8ad {R b BR dpd & gﬂlg,%g ; didend gm
(6) gelatin; (7) talc?ia’(B) e%c_i pigegﬁts, su %ﬁas ceg’co E‘%ter an {mn,
supposi tory waxes;the oynasriof adrginestration apd fhedikepwhich cot eadilydhedeteithined by
saffl ower oil, ses I 3: I: ILl, corn oil and soybean oil; (10)
gl ycols, such as p(?{gg)fl‘?*edﬁ%ﬂg%%ﬁqtﬁeﬁ'l) pol yol s, such as glycerin,
sorbitol, mannitol and pol yethyl ene glycol; (12) esters, such as

et hyl ol é058] and eflytbrnt Sronting? is rt-Bdcogiesd and tefprs oo Efrigias grediagnt s,
such as magnesi um hydroxi de, and al um num hydr oxj de; (15) alginic

aci d; (16) pyrogeﬁ#gﬁg%ﬁﬁgt?ﬁmm%%@% fiofLor disgase. | \/ f | ui ds,
including but not limted to Ringer's solution, 5%dextrose in water,

and hal f [00s2)al sallienerm frdéboditdTok “abaRRD netahdf:” R@ePRALR hdesT
sol utions; and (2]]) ot her _non-toxi c conpati bl e substances enpl oyed in

phar maceut i cal f or¥droxy] Swsstitutieyat one eranere pf positions B and 348/, rviersin
f bl | | | d
pref er ably WRNMA! os#Bad 3-B166 5 il U B3 Sareflf kb /afd1 UGEB0HR oy B

femal es. [0044]"Quality o ne or nore rson's
ability to walk, cnderpbn@nﬂybshydmyégmapsjwhﬂmodiﬁms@e&ahdmé’hmysm:,h

participate in reg i onal tivities, and/ gr not requiring.res

Guri ng tne day,  anar Rl PRl et bl RioriRoul ERL ity hess
of breath. 100451 Hyérdgesi aiomRS Poukemple] the cihipount @{aF bR Widné-hydfoR FlafeR Bt
Is art-recogni Zedéﬁgtg refers tog,.admnistration to_the host of one or

nore of the subje Frpp S 84 BFspositions and G-Tgrnated atdhef angd ¢’ posifions. In
clinical manifesta}) ég(faﬁé b 1@ Ri. ' Qrye
ot her unwant ed st ga%ﬂéﬂgrf t Eﬁ%&%ﬁ%@%l@tﬁﬁl@h%t@%ﬁﬁgx tmrréehnit&%?e:‘gs 4
prophyl actic, i.e.5; 48 #r&oed ¥ positomsamt badaflwsinattd wethe Giang 6t pusitions

unwant ed condition eas. I.f adm.ni st ered af.t.er ni f est at.i on, of
he et od congi AAEBERntingB? T &b EHBA sl 118 Hhouis Mihfh
i ntended to di m nisadpe all such structural isomers and stereoisomers and mixtures thereof, and

those not explicitly described. The terms “metabolite” and “nebivolol

metabolite” envision and includes within its scope all such structural isomers

and stereoisomers and mixtures thereof, and those not explicitly 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
11



aneliorate or maintain the existing unwanted condition or side
effects therefron). [0046] The term "structure-activity relationship”
or "(SAR)" is art-recognized and refers to the way in which altering
t he nol ecul ar structure of a drug or other conpound alters its
interaction with a receptor, enzyne, nucleic acid or other target and
the like. [0047] | tsubstidcelmdll wargtelepindmg upbinthe sshibs bid diséasscondition being

"substituted with"_ ingl udes. i mpl Lcit | so_that : o

substitution 15 i irEoiaTRIAT S AFE pEe Py DesD hofexHig of Besase condition,

substituted atom afgmaher sPREhihisHatnand M lﬂg@?&hﬁ:]@@ansrﬁmfgﬁbteld%ﬂﬁined by
on

results in a stable compound, e.g., which does not spontaneously
under go transf or medteohoniinary dall nthe &thr r angenent, cycli zati on,
elimnation, or other reaction. [0048] The term "substituted" is also

cont enpl to i ggfen : LSS ' |
corrpoundgd.ogid]n a bpgdae asg{é%)t“fb?c{lh%éﬁgber %%@?%?%@’E}E@%‘ﬁ“ﬁ%%@fg% fide
acyclic and cycl i cynthesizedfoydnea skilledintnahfellpwingthomythbdscdeamibed in, for

het erocyclic, aromatic ongr o i tifu s..of ic,,
conpounds. |11 ust regmlg?g&gﬁnﬁ%236254,5@%&éé;hb,oq?&}é,pggp@,&?s?@ﬁ@gmEP
descri bed herein appisa)67,THR 0B84 525 Shdinew oW LS i WOBH/19987-0M Of
nore and the sane or different for_appropriate or&gnl c _conpounds. For

purposes of this iﬁmﬁ%lﬂ-a%ﬁhﬁfﬁ’egé%éﬁéﬁéﬁéﬁéﬂ( O}iiGhewdyaseldan,S. gy e
hydr ogen sub stitugn r . h 554 a#ﬁ@ |4t f organic
conpounds descri bggl" Ei?%le%éﬁ’hsﬁgﬁysdg? ?§%P¢2E2®Va en%:ﬂglsju% %’h‘g

het er oat oms. Thi s Chromatogram. As, 738:1341+3(5é G1ROE); ttiee discldsure dfealchi of vénich are

manner by the pernissible,substituents .of, organic compounds.
[ 0049] The term ..S))ﬂ%oH%qr?tgdﬁyge%gP °9$'8r<?8’g‘ﬁiﬂ}eér ‘refers to production

by in vitro chem cal or enzymatic synthesis. [0050] The phrase
"t her ape[005§] ef f ecTle hydroaylted etaholizethanbido bepepared by thelspthdticor

procedures found in Appendix 1. Reactions are performed in solvents
appropriate to the reagents, and materials used are suitable for the
transformations being effected. It is understood by one skilled in the art of
organic synthesis that the functionality present in the molecule must be
consistent with the chemical transformation proposed. This will, on occasion,
necessitate judgment by the scientist as to the order of synthetic steps,
protecting groups required, and deprotection conditions. Substituents on the
starting materials may be incompatible with some of the reaction conditions
required in some of the methods described, but alternative methods and
substituents compatible with the reaction conditions will be readily apparent to
one skilled in the art. The use of sutfur and oxygen protecting groups is known
m 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 SynthéSis,
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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systemc effect in animals, particularly mammals, and nore

particul arly humans caused by a pharnacol ogically active substance.
The term thus neans any substance intended for use in the diagnosis,
cure, mtigation, treatnent or prevention of disease or in the
enhancenment of desirable physical or nental devel opnent and/ or
conditions in an asifisparch ay hydoohalic acithe.gohydredhlor®, hydrobromic and the like,

"t herapeuti cal | Y- & fﬁﬁ‘ﬁlﬁ v, 0 uch a
subst ance t hat proguces sagl H%gé;%crldégﬁﬁ% rﬁc@%ﬁd%y &é'r‘f Br ]g%rgcfac&q.s a
reasonabl e benef iduth as Eorrea&mpie,aqngtid, pbireid, hy&ayyabetﬁﬁﬁmgﬂtbxyp'fbﬁnom,
therapeutically effective a of such sﬁ an(ég]ewl |l vary
dependi ng upon t sOZQPEQRAReIc, 8419;18’595@88 1P+ U }%65)@"@5?@@101% he

wei ght and age Of(EljJZQJuﬁéﬂle@i%tz-h&dwxﬁﬁﬁéﬁé&&M 203-ath&roR brsxz%gaapfc di tion,
|

the manner of adm nistration and th i ke, Whi ch”can
det er mi ned by onéYd%OWTleﬂ,ﬁmﬁm(mcﬁrbpwlpmethmlﬂf@%ﬁ@lalwéulf@mm

"treating" is arty E%Q:Qﬂ‘foﬁﬁ%-ﬁ{éﬂ%fb%ﬁfeﬁ&uﬁgmg 10HcAResi: oeaze

anel iorating at |east one synp con’ 'on of
[ 0052] The term " rytdedxgbénzeic, @mm@ahydmxgbemicahd)theﬂﬁe acidls. uG@.ﬁlrei‘selyel n

38" whor oi n pdls HORE SR By Seuan b wke pla G eciss

conpound may each i ndependently be hydroxyl groups, mhlle p03|t|ons
3-8 andHYDF&Xﬂ&TBMEBWDMAHODH‘ESN ogen atoms, such as

fluorin r eac depmrg en be_h drO(I:;en atonms. For exa t he

conpoun ﬁi’y ﬁ%‘ﬁg 8 "é%io%ﬂe ivaiel havethe ability ¢p ingreasey %capaclty

positions and di r lﬂfﬁh

exanpl e, the corrp%tlggrglgﬁe?gh‘%?%@ @el%ﬁgeéﬁ xyl at %Q at t)he f&g‘w&{

g; 4,8'; 4',8, orwmlqmtbpmgbwnﬁrh‘yfhm b@hadrmhtﬂdummwteatofnemo&olang
p03|t|ons in e nstan s Ji nventi,an. env ns_an

includes within i éthg%%ég %f]?ﬁ(’&}% a@?’%ﬁ) E II’PI%E’/%]E'&?&J ¢ pataway.

st er eoi soner s andrhgy yiewndsthélbaesshdent vabodilie§ apaits @R hddiiidray cardio-
descri bed. The ter olite" and "nebivol ol sbol jte" enV| si on

and incl udes wit WF‘EB"#‘FSII ‘°scg?ﬁé“sélP‘Fﬁ@L@ﬂd%‘%&‘@E%%WaWh!cg aesr e Bﬁﬁﬁm to
st er eoi soners an%ﬁh&&%&&h&lﬁ?ﬁﬁ@ﬁm&’ﬁﬂgﬁo@? o'ﬂﬂrh alGIRfuh G dn! 4

descri bed. [0053] The phrase er apeut | Is-art- recogm zed
and refers to a Ieﬁ@diveonedm}ahomﬁ)cﬂ]etb@wnthfcaﬂlmawglar macasescmichra*y

manmal s, and nore C umans caus naco i cal
active subst ance. ﬂ]D.F%{sE ereo%iﬁial% “EEn? ?E?Hé%ﬁ??éga‘}a“fﬁ“&ﬁf‘ék&g‘? use
in the diagnosi s,faituse. eHydlrbiylaad nﬂjivolﬁlmm:ibﬁﬁnb could b esednb b @ionéftherapy
di sease or in the enhancenent, of desi ral%&ls B 5| cal or ,nental

devel opent and/ dp e Rapreven dhe aforgmensipn QRErrompinatigs rith ather
"therapeutical l'y aﬁfaﬁoﬁﬁ&tb}ﬁﬁmﬂ&@éﬁﬁ&d ag&ﬁr&h&na%@ém%s@fe foduct or

substance that produces sone desired local or system cC effect at a
reasonabl e benef iconeamitanily administetd asatacate dosags/forme/produsis to afiequately

therapeutically qiea@ﬁr&éﬁ?th%%or@tﬁen?fon&%‘ (ﬁ&rders. Since these compounds have the

capacity to 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.

[0058] 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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11 substance will vary dependi ng upon the subject and di sease
condition being treated, the weight and age of the subject, the
severity of the disease condition, the manner of adm nistration and
the like, which can readily be determ ned by one of ordi nary skill in
the art. [0054] The parent nebivol ol conpound and its hydroxyl at ed

met abol i tes can b@S¥gitedgdihtypenspsigneFarer (tiege metabplitesihave thsl totentialgor

5, 750,580, 6. 075, Gg uird 4% B 8RR Bopitnogs e Biraiprliiy s,

gnld in X\lSD( 2)5/ 2:2)’22511@11@ BMOkQGhErdans and/éwselmﬂta!mlslteeInagmavéSgrﬁ'dBtsaﬁméjv'ﬁc
el g., . et at et r ahedron
56(34): 6339- 6344('(?I %ﬁ%%%ﬂ%ﬂ%ﬁwaﬁﬁ)m@mWBm%&%ﬁ 258

729: 341-354 (199@M. the disclosure of each of which are |ncorporat ed
by reference herein in their entirety. [0055] The hydroxyl at ed

met abol i may also. b repared nthetic procedures found in
Appendi xf0§§9] React h@ﬁéﬁ' P Iﬂﬁ‘? @?‘Y@‘g‘ m%&a%é%%tf@f%ﬁe@bfmfm%a the
reagents, and materials used are suitable for the transformations
being effected. It is understood dwy one skilded in the art of organic
synthesis that the functionaligy | hey noltecul g must be
consistent with the chensiecab ©ed.gx TAL S V\A|| on
occasi on, necessi t7
synt hetic steps, pr

ng grnups required, and dep tect|on
condi tions. Substidteg S e’ starting materi‘l 3
i nconpatible with sones o?a £ reaction conditions ed in some of
t he met hods described, but alternative methods and substsl tuents
conpatible with the reacti on conditions will be readily apparent to
one skilled in theharin pokiens3E anfl 3581 dhownandhepayert netivalblemiipognd may

Qgai nst  undos 1 ab Pt iageRisnl aRRVIGON sifut etist R et teahany

such protecting &L PoRichs!ODWY 3°68’ Gnay eheh iﬂdeﬁ@&iﬂ%’c@@@ogen &f’omMsuch
Wits, Protective Goups in Organl c Synthesis hn Sons,

York (1999), whi chs iflposing orpreck tladfpﬁ@p@timbe ﬂaydmsemntomet For f:m@&],ﬂm
hydr oxyl at ed neta and, , consequentl y '
t hey maybe converp&%ﬁ@aéﬁ n? peu %glt#@‘%actl v4é Srildng’t §f}|t§ adcfl
addition salt for pmthx;nstanédi—ﬂminamdhﬂhaﬁpnd)@’rpoaﬂnenmruds,an@thah gxamplepr
exanpl e, inorgani g 12 rpound could be di-hydroxylated at the 4, 57 4°, 5; 4,8% 48, or 4°,8
positions and be di-fluorinated at the 6 and 6° positions in all of these

instances. This invention envisions and includes within its scope all such
structural isomers and sterevisomers and mixtures thereof, and those not
explicitly described.

{0060] 1t is to be understood that the hydroxylated nebivolol metabolites can exist as
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.

[06061) For instance, the hydroxy-substituted nebivolol metabolites 4,5’-dihyﬁroxy—
6,6’-difluoro, 4,8’-dihydroxy-6,6’-difluoro- and 4-hydroxy-6,6’-difluoro-
14



acids, such as hydrohalic acid, e.g. hydrochloric, hydrobrom c and
the like, and sulfuric acid, nitric acid, phosphoric acid and the

| i ke; or organic acids, such as, for exanple, acetic, pnpanoic,

hydr oxyaceti c, 2-hydroxypropanoi c, 2-oxopropanoic, ethanedioic,
propanedi oi ¢, butanedi oi c, LESZ) - 2- but enedi oi ¢, (E)-2-butenedioic,

2- hydr oxybut anedi dhergasg NO tildageiiron phnememsidihelial celPin concentration dependent
hydr oxy-1, 2, 3-pro -tricarboxylic. . methanesul fonic, efhanesul fonic,
benzenesul f oni c, Qﬁrﬁéq%{quwgﬁ 18 AP gFRaton, EFWQ‘%Q&J‘{’?&&@O’%@G -
hydr oxybenwi c, 4- alifluuze-p adty4|8 0diliper6706,6’-8ifldotohgre i kBsta6F O release, with a
Conversely, the salt .form cEn Sﬁconver ed by treatment with alkali
into the free basé™¥IJTHR -3¢ O e spsrgentration (see

[ 0057] Hydoxyl at ed idBs j BN Rest il 4

i ncrease the capaci y.a%‘oglrlﬁl\l% Fglglelgtsﬁ?%{%%%an eenschgt&el ﬁ%ﬂﬂg‘ atrééteqtoﬁ%h tto
fol | owi ng (chr oni dindigriaspei-exidansnand\isvient lipid pdsestidaiobound by t heory,
t he hydroxyl ated netabolites of nebivolol are thought to function via
activation of the L-arginhae/nitric oxide pathway. They are

endot hel i al - dependent vasodil atory agents wi th additional
cardi osel ective (i.e., beta-selective) blocking capacity, which have
t he pot eROMRBOIITIONS FOMPRISINGINEBIVAILGIunct i on or i nprove endot hel i al
dysfunction and be effective nedications for the treatnent of

car di oval¥8?lar di deastshe prassnt myertiohdeatsed @mpssitionstopmeritiag s ndiivolol

coronary artery di_sease, and ngestive heart failure. . Oxy|.at ed
nebi vol ol et abol ir?ezagmﬁ‘t?u?l&i %Zea%%o@&oﬁgr%r% ¢ ?feargﬁfﬁyl?%ﬁ‘%{heor
prevent the af or epesthtaneatioh fe@fuﬂ@rcamﬁésiﬁdhs comprigad 4 Abiviid] aepibBBE and

appropriate pharmaceuti cal agents either in the sanme dosage

form product or céhieattiopanthriackuRmerns i icamonat of ey catdioelag gent
forms/ products to ,ageAsaLSloitvd %@ﬁ#r@sreﬁ‘%ﬁlﬁ%e oo &{SW gndiﬂg;og a

di sorders. Since these conpoun ave e capacity to-increase

endot hel i al ni tri aumber vedshlessuckngs agasweightegendary ardchealttonbtital itspeeflht s
in special population ugh as diabetics, chronic .snokers, . N

Bl ack- arer | bans. (BSEEnPE QoBR oElR PeeiolRisnlar geeRl il BRRSEAD ey the range
coronary heart di s€aist(00HRY o RuEIDE be kebody Kemhi BsbcitRaly B hetahgy dng
fromobesity. [0058] The direct endot%el ikgl g%ng?}lt E‘I?lt:or t he ' b

hydroxyl at ed et aifBP¥{.e 1o AbYE Bil\eies Feaaad more secifigallytin hsTargeal 460 n s
as low as 250 nM 1By ngaNaGH Wk BE: P 1h bilothe? brubBditrtnd thelaflofitt? MO
y-hav Ilatory effects and

t hese nebivol ol netabolites ma strong vaso .
the ability to restivelobiniths eranpiositions éfitheprekentieyéntibn fuay bt koywhere from

associated with h iLon,. r.t.her es t abol.i t es ,have .the -
potential for proﬁgﬁfﬁ?§%§§%t8c?5§uti4ﬁ%&Fﬁ*tﬁﬁ%ﬁﬁ°3f+% c%?r&ﬁgntgsdan
cardi ovascul ar di 9eBmhibitos; thetndhbeihANCRIilEbISor ndybelahPFiere from 0.5

net abolites may have egf eigbs i nwjguv C &Hurran Unmbi l 1 cal Vein
Endot hel i al Cel | sYP§ R 2P0 HANME aWhemtte gier eardigeaseuler aggpt is rpABB;the

hydroxyl ated nebi ygloght JTRIFEPRIaY b6 gnyditRre Rtk S55001 B tB%bSdi G20 PhERe (1)
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, anﬁcc;agulants, 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
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wherein positions 3-8 and 3'-8 shown on the parent nebivol ol
conpound may each i ndependently be hydroxyl groups (and at |east one
of themis an -OH), while positions 3-8 and 3' -8 nay each

i ndependently be hal ogen atons, such as fluorine, or each

i ndependently be hydrogen atons. For exanple, the conpound may be
mono- hydr oxyl at ed iahibitérs, vasodilatorss yaspressdrs, AGESTosslingi breakess @addanced

di -fluorinated at th d @' sitions., | n another exanpl e,
conpound coul d be %}@F)@%}aogxe?ﬁgf‘gfca?ostsﬁ%% 15, St a5 glageg)ggm, S%%% or
4',8' positions argl4sssid), aid AGH foahaidnaihibiies @drmbedslyRRelatio0ad. i n
all of these instang‘fs Thi s i,nvention _envi sions and 1 ncludes wthin

its scope all sucHT et formation 7. SUEhAS pimagedivek drasdisvasaelanageatsr es
t hereof, and thos wiki! th&l | tr,] )
under st ood t hat tﬁfgmﬁ%dr oxyt}l%'fe erﬁ%%?%%‘?o qrr?eelg(a g@‘%debjtg%%oﬁgglﬁl as
the optically pure enantiomers, pure diastereonmers, mxtures of

enanl i oned&giorrsin [iceyersingdinaumas(46Hs) and dugietensin # ReceptorsAnstigonists

enant i onzm,séii astereoneric racemates or m xtures of diastereoneric
incarnates. [1 is to be understood that the conmpound has at a m ni num

4 stereogpniers, dif th ran ring(.s), isiatce substituted.with a
hydr oxyl f@ﬁ%cti onal T ,tentuﬁgI %ﬁ@g‘ﬁﬂfﬂ&gﬁé§. mréﬁ{ecff’mé’og?‘gﬁ@b@éﬂ?&‘@.
Thi s inventions anyitichp adtivity aF hngicteiina bl BRgingfto BABHERIST ors and

[ 0061] For instance, the hydroxy-substituted nebivo] ol netabolites

4,5' - di hydr oxy- 6,18@%}?1?&‘%&%% achivigy. - Amgigtansind ang aggiotensin foare synthegized
4- hyd -6,6"-dif I NCr ; . LAl
ydroxy | feyes ﬁﬁgma SYhAE o%ﬁ?%@ﬁ%&%@ﬁﬂtﬂéﬁ@p%&%Q%té@

cell in concentration depen I on cute

admi ni stration. Fovhegiempizpme tdnin abiston wigioeisiosgensa Bieudagldbiulin indbipodand
4,8' -di hydroxy-6, 6,-di fluorp- are agonists.of NQrelease. wmith a
maxi mum of about %%@Pﬁﬁﬁ%%?ﬁgmﬁtaﬂ?&@ﬁwﬂ&ﬂs ‘Coé“g‘éﬁed
Figures 1 and 2). bjhagbiedsiosytaiitg chpnad@GR)es attfiotomi N @Arglotdsi-{1-8]
t hought to function as ; gtTi -oxi dants and prevent |ipid peragxidation.
COVPOSMONS  COVPRI spﬁema Vg ften 19 66 541VR DEFATOr SulstcyWRiSR s Refyent i on
features conposit 'iﬂBﬁca@éﬂ@%‘éﬁs@ﬂv@ag@@bﬁ%?éé\JePil foFRls %Pg};deﬁ@ns?di% Yhriduast

one ot her cardiovascular agent In ad ion, the present 1nvention
f eat ures conposi t iteaRmaismsPeossnye-ahumassyol ol netabolite and at | east

one other active agent The anmpbunt of each cardi ovascul ar agent and/or

ot her acgyk agent trrl ik I1ng on
a nurrberﬁ](b)?ﬂvari atﬁ'@{s&%ﬁ%hﬂ 5@8‘2@%&8‘%5‘5@&28@?@%@%@%@% at ed
i ssuesl. I I nbgener alr?ppﬁdm&odms?glsandndampegﬁde chmpomaﬁmlvmst gxgmminvﬂli(fdc%pt%r
enera e in the, range of ., ut ng to .about 10 .q per, 0
\?\/ei ght , gpeci fi calPeyH ?‘ngkaﬂéén%gﬁﬁﬁ’@ﬂgenfmﬁﬁ“&&%éﬁ% agt.“ﬂtydgper Y
kg, and nore specia&bﬁafehﬁy&epxéda?eﬁ@mﬁe@iaﬁﬂ@iﬁ géﬁ@oﬂ@wﬁtﬁ s?:ﬁ@é'ﬁlerlo Ny
ne e .

per kg. In another enbodi nent, the anount of ivolol in

conposi tions of t e asid stability eantbie sahanagd bicotheryomlecements diat slowut

0.125 ng to about . he ot her cardi ovascul ar agent is an
ACE i nhi bi tor, thg%g%gﬁﬁ?y\%feﬂﬁie ACE inhi bitor may be anywhere from

[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-
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ng to about 80 ng. Wien the other cardiovascular agent is an ARB, the
anount of ARB may be anywhere from about 1 ng to about 1200 ng. The
amount of the other cardiovascular agent will depend in part on the
particul ar cardi ovascul ar agent used. [0063]1n addition to ACE

i nhibitors and ARBs, additional cardiovascul ar agents include, but
are not |inited toimidezstes(YiSc Pl Noksd,560) imidezaqfusedGominbesringagent s

for pheochronocyt i | gal int L,arr hyt hiyi,c

antipl atel et agents; anti coagul aht's,ant Res) dmI T pem c
BB TR PR MBS0 etk s B

agents, antidi abet 4,0%2,684)f dntibsdiesorahgioenhgHIe.§, UcSHPei. Mol 4,B0)38%); and

bl ockers, CETP i nhi 2@:5?”‘ COX- 2 1 nhj bi orls), direct thronbin

i nhi bitors, diuret®a& %%PW&PWHO%W pheny gubstijgied dmidazoles

reductase inhibito ' i . ' |RhL D

Vasodi | ator s, vasogiEesor e e fmTHe 10 RRROL N Sorptdl ol Bl maphtyD-

gl ycosyl ati on end- brabaykd, thiazelyl)-inklabyl é3% d6 s4-amireh3-hpdratafepelo-um see

USP 6, 458, 819), an Lon_1nhibitor ady e | yeosyl ati on

end- product for mat |Mﬁ@%@%&$@%¢%§%?%@g@ ascul ar

?glelnt s falli Rg Wi tslkmoﬂsleseE@l@H@E@-bmgl-mﬁcﬁ? KaCéE@I)?ﬁahjg] 'lAIfIiiﬁ_ Hakple-5he
ol ow ng: "Angi ot epsi nyerfing Enzynes ' an ngl ot ensi n

|1 Receptor Ant agoﬁf@?@ylﬁ%“%wﬁmﬂimmﬂﬁd@gE@i ing Bepehamnt or

ant agoni st s" (ARB' s}hfﬁfﬂgcegﬁ@)sg?g_gl,g_‘o\gmaﬁ@b@t;ggm4’\/%ﬁﬁbn§ ﬂ&%ct fvity

of angiotensin Il by bindin ngiotensin Il receptors an
interfering wth i¥Peumacstical Compang):Remikirin (RO4AE8%% & BoEmen haRdchare
synt hesi zed by the ' | D= i O ' t . The.synthetic
process is initi at(e}g%w%@?@gfsgzé@ﬂggﬂgﬁlﬁﬂg%F%ﬁ%ﬁﬁéﬁé%P éil‘sanogen, a
pseudogl obul i n i n ldt@ockches §51B., Sdadle pudChigeant ) eOttleampebitiog examples of

angiotensin |I. Angigtensin Ifs, converted, by, angiotensin converting
enzyme (ACE) 1o anRBE SR ofideraaitty Giosaiir L. EFIReHts HEFAnThe
latter is an acti vethef ARBSma§BE ARl WiigEhnlad a08Gg ttRhihFRLBSWRR 2
causative agent in several forns of hypertension in various nmamal i an

speci es, e.g., huneefofimeyrskillinbeerisin |1 receptor antagonists
(ARB' s) are well known and i ncl ude

[0067] “Angiotensin converting enzyme” (ACE) is an enzyme which catalyzes the
conversion of angiotensin I to angiotensin II. ACE inhibitors include amino
acids and derivatives thereof, peptides, including di- and tri-peptides and

. antibodies to ACE which intervene in the renin-angiotensin system by
inhibiting the activity of ACE thereby reducing or eliminating the forﬁlaﬁon of
pressor substance angiotensin IT. ACE inhibitors have been used medma]ly to
treat hypertension, congestive heart failure, myocardial infarction and _I‘BIjlal
disease. Classes of compounds known to be useful as ACE inhibitors include
acylmercapto and mercaptoalkanoyl prolines such as captopril (U S:Pat. No.

' 4,105,776) and zofenapril (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), phosphinylalkanoy] 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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pepti de conpounds and non-pepti de conpounds. Mst angiotensin Il
receptor antagonists are slightly nodified congeners in which agoni st
activity is attenuated by replacenent of phenylalanine in position 8
with some other am no acid; stability can be enhanced by ot her
replacenents that slow degeneration in vivo. [0066] Exanples of

angi otensin |1 recHpaptil, delbloeiakipsl, efldpeitte,: foélﬂdpﬁlsﬁﬁda@ﬂi lighemgart an;

peptidi c conpounds (e, g saral asin gnd related analo S)

N- substi t ut ed |nld@§%#@n§QBH@P¥LF@@P :%mgmﬂ;%gmwwmhﬁma@#am@
acetate derivatives including 2-Nbutyl - _4-chl or o- 1- (2-chl or obenzi |l e)
i m dazol e-5- acetic acid (see Long et al., J. Pharmacol. Exp. Ther.

247(1) 1-7 (1988)); 4,5,6,7-tetrahydro-1H i m dazo

[4,5 c]prldlneGCarb I|c acid and analo&bijerlvatlves (U S. Pat
No. 4, 81€T R)ACNé’Et%GE%ﬁWeLSS%MTgWEJM QWINEGys (U.S. Pat. No.
5, 085, 992 substituted pyrroles, pyrazoles, and tryazoles (U S. Pat

No. 5,084 renergic Birckers| and het erocyclic derivatives such as 1,3- 16
i mdazoles (U S. Pat. No. 5,073,566); imdazo-fused 7-nmenber ring

het er ocyi®hes] ( U. gNoBdtniﬁhpexeﬂ;plﬁlbfad’fﬁz)ergpbmbkdeﬂmfhﬂx-@nd Pehdenefyid . No.
4,772,684); anti ies t i,ot e

4,302, 386%; and aﬁgﬁcﬁ?ﬁvl %&f&ﬁ%‘%&@%ﬁp%@&?asgg@ﬁagth&@rﬁpmwnomm hyl
substituted im dalﬂﬂlﬁﬁ]:‘(e?d—ﬂi:en ?e‘éé’pt&%cké@@uchﬁfé but 3ot liERESR]
(N-nor phol i noacetyl - ( - 1- napht hy ) L- al anyl - (4, thl azol y1) - L-al anyl

(35, 45) - 4-ani no- aten‘)iak Gﬁ%bﬂ@l@wépf@ié&la?ﬁmdﬂio@ﬂmmmlme@dn kyo
Co Ltd., T | b
ohony! ) ot hyi ] 1eRibrendE 8ot AR e RO orer BT 00T 20
acid, Smth Kli nenBégptaani, Hieandrﬂ,onetblbmhl,snehMrmbloﬂ,mprehe]m pindolol,

T W T T N L TR
Dow) and certain Bﬁlsramat aﬁumn%ﬁﬁyﬁha,syoﬁz&bl& 2581 |1 esiAedyiemynany) -

O her non-limting exanB es of ARBs Include candesartan, ep rosartan

i rbesartan, | osar e&#0-2thiroxypsencki3-pyideaecapimmiriliic), bbutbfhmq-?v (%%t
usi ng standard as n inary skill in
the art. [0067]" Aﬁ%lmg?%n% &g@bﬂ)&l@%ﬁﬁhg\[@#@%&%ﬁ?ﬁc@&?s an enzyne
\Ahciz ch (r:]all; alt yzes t hlgclgpwqﬁémsmomyeﬂiyl)phgnmy)aqpbp%qol Bas@igtmrmns-llr(ﬂ | .

i nhibitors incluy m no, aci an riv |ves
i ncl udi ng di- and™% kﬁyﬁﬁ@ﬁ&ﬁéﬂ&% v ﬁq oo yc?’r'g?)ﬁ%’@g\%éne
in the renin-angi ¢4 eﬁﬁéﬁbﬁ;ﬁs&,%ﬂ?_ma‘b‘aéﬁﬁﬂ)ﬂg’ lrg,et_actl vity of ACE

t hereby reducing or:elimnntin ion o pressor substance
angi otensin I1. mlamﬂmmpmwho?ﬂnhée Bée abaysudpntified] eampopndsran be ased as

hypertensi on, con & BEEE %HQ
renal disease. C gsgéitgggo co E@@kﬂ&&gv\cﬁ\f ?ﬁe@%mm o%lf-’ﬂ‘lfl&gglto@g '

i nhi bitors hiclude acyl nercapto and nercapt oal kanoyl prolines such as
capt opr iddr¢nérSe Apemisis No. 4, 105, 776) and zofenopril (U.S. Pat. No.
4,316, 906), carboxyal kyl di peptides such as enalapril (U S. Pat No.
4,374, 82006911 i si nwnnmtmg &andpids of hitrenetgid 4gonBPO bothqudiand BradtenérigicS.

Pat. No. 4, 344, 949 ra ril Pat ) 7, 258 and
perindopril (U .S &?Q @égseﬁzg}heoegpmépggappms paveRtdoningipdes
such as cilazapri hakhif. aﬁamoﬁ@amﬁtewanaaéamaaq RERAERR bollldlS. Pat.
No. 4,410, 520), phosphl nyI al | canoyl prolines such f oSi noprll (U. S

Pat. No. 4,337,20 ydralﬁ%ln@rcamw&mlmbutemm&m@mdmﬂlmg donadipt.es of
ACE inhibitors i n@* (ﬂ% ntafifhe ﬁ&f‘o e/ de'iﬂrﬁlﬁﬁetcﬁruet%bﬂl%eﬁf)kéﬂnednne,

benazepril, captop ceroﬁapr
d1p1vefnn dopexarmine, ephedrme 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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del april, enalapril, enalaprilat, fosinopril, imdapril, lisinopril,
perindopril, quinapril, rampril, ramprilat, spirapril, tenocapril,
trandol april. OTHER ACTI VE AGENTS ALSO | NCLUDE THE FOLLOW NG
Adrenergic Bl ockers [0068] Non-limting exanples of adrenergic

bl ockers, both a- and 13-adrenergic blockers, that may be used in
t he conpositions dRethepyppenssdng, midedsine nendafinib moxenidive snaptiazotine, gi ¢

recept or bl ockers Jpgl: . M| enol.ol ,
acebutol ol , al pren%#%%ﬁne?%%ggfegﬁﬁn%g’%tgxo OF&Q%%J%P?’%% % art eol ol ,
celiprolol, hedroxatynlefazolimeplsnglephrimehyfratldbridd, phepblpesiandlamine

mepi ndol ol", net hypr nobx‘o. tindol , t ol, of, J zor.anol ql ,

oxpr enol ol , pi ndol'Bi*°¢ &H&Mﬁ?@ﬂﬁ%ﬁ’@g eﬂ@i‘%ﬁﬂ“ﬁlﬂ%@& prenalterol,
tiprenolol, tol anyrgdaterbll exclHRE, BRANKSI0L, REBEIHRLRA dteRr anol
yohi nbi ne, 2-(3-?%1- di rre?i‘f?yk/) et hy )-’_B ¥§ol, RBRIHSRA ko, réphdtHBE

am no- 2- hydr oxypr dpBlepiding, fipitergb nitedsing Galimetdrolkolterenol, synephrine, talipexole,
1- butyl am no- 3-( 2, {; )er. 2 . .

1-i sopr opyl ani no- 3t§1233f§.}1§é] Ltﬂaﬂ%]‘ﬁ?o%& uaaleﬁf'd%?@a%azohne, tretoquinol,
cyclholor ogyl met Ihoxytamtn;n' bbh@imb,omlol butdral)tapadotihe, tyamibe paadralyi no- 1- (7-
met hyl i ndan4-yl oxy) - 2- hut gnol , = |

2-(3-t- but yl ani no- lq%wﬁy@aa%wtﬁw fhprent
(5-carbanoyl-2-thienyl)thiazol e,

7- ( 2- hy dAgenys-far-RHbethxom@eione opoxy) pht hal i de. The above-identified
conmpounds can be used as isoneric mxtures, or in their respective
| evor ot a{(0i@] or ddndiude bott=ed mab imifed tovheotheareugsc Agoni st s

[ 0069] Non-1imting exanpl es of adrenergic agonists, both a- and

13- adr engr@h@nARAisSt S, that may be used in the conpositions of the
present invention include adman, adrenal one, al buterol, am dephrine,
apracl onfgi7me, Di tidide bt are KU (iRl 3716 dipie bEuyld, @nlodiife 1B aledE, Yetaxolol

cl onidine, clorprenaline, clonidine, cyclopentam ne, denopani ne,
det omi di ne, di met derasghloride, breantalalrhydechlarign, batpprogine Eybestderidse,
ephedrine, epinep a% R e;-lgi%: i e .nephri . .
f enoxazol i ne, forrrwo ero?l’, g %% enezafe,%E%h@%?ﬁéﬁ%%@g%?ﬂgﬁ%%ﬁﬁ&%l
hydr oxyanphet am nemalédie pitrateseincludtebatmdt limdted tsglpdelnyd trimerate (GTN,

i sonet hept ene, i soproterenal., uterol. hent er m

met apr ot erenol , | rfg?%él% I:EO@B)} 2%9F‘?rh'€?'g?r£?’%98$€f&ﬁr&\§,§m: Ismo), amyl
et hyl hexaneam ne,nitrdte biPXYRREAPIRAE)), pHirsiaslol, RtwlatBid afdrotloride, tosifen,
noxoni di ne, naphazol i ne, norepinephrine norfenefrine, octocirine,
oct opami ne, oxyf edierananml gy 8548)i ne, phenyl ephrine hydrochl ori de,
phenyl propanol am ne hydrochl ori de, phenyl propyl net hyl am ne,

phol edri nggapaibsber ol prenalterol, pro caterol, propylhexedrine,
prot okyl ol , pSeudo ephedrine, reproterol, rilnenidine, rimterol,

i todr no7ap! et Al imSRELSERAR of SUASHRENRCR AL RAKB By

terbutal I'ne,” tetrahydrozoline,” tianenidr'ne, trana
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, bupranclol, 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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t uam nohept ane, tul obuterol, tymazoline, tyranbae, xanoterol,

xyl onet azol i ne, and m xtures thereof. Agents for Pheochronocytona
[ 0070] I ncl ude but are not Iimted to chenot herapeutics. Antiangl nal
agents [0071] I nclude but are not limted to anl odi pi ne besyl ate,
am odi pi ne nal eat e, betaxol ol hydrochl ori de, bevantol ol

hydr ochl ori de, butpjpmﬂza’laieprhyafcmb,l propratmlolpmnineﬁhd, qﬁ@dd:iepmnﬁﬁﬁﬂe,

mal eat e, netoprol ol C t.e nat e e,
nitrates (includi risg?t%(ﬂ tajﬁ%q? lrplﬂﬁn?oé’h‘gr?g%@%ﬁ;lwf@ g »(ehaolol,
nitroglycerin, N tindnBkthtes thégFor bi de-5-nononitrate (5 | SIVIN, 1snp),
anyl nitrate and nicorandil (lcorel)), primdolol, ranolazine

hydr ochl or| tosi fen, verapam | hydrochl Oride). Antiarrhythmcs

[ 0072] Noft dlﬂée{e ABFMScanpl es of antiarr hythnics that may be used in
t he corrp03| tions of the_ present invention include acebutolol,

acecai ni #973kdenosNonlimiigexpmples aﬁq@héhtsle&ﬁsen@thaim@ﬁ@sedanﬁm oxan,

aprindi ne, aproti gﬁﬁed}qﬂ f}g Ilt el 1 de,
bretyliumtosyl at gﬁh%'ocum) ol é’ﬂoestﬁltz]h bﬁ] ur‘i@??ﬁﬁfdgé@d PS’%‘%%%@,@
bupranol ol , but i draboixithabg emtiidlopidide, but obendi ne, capobenic acid,
caraw ol , carteol oI cifenline, cloranolol, disopyram de, dofetilide,

encainid fl ecai ni de, hydroquinidine, ibutilide,
i ndecai nlgﬁ% ag% tﬁol ol, ipratropiumbromde, Ii docai ne, |orajmne,

R A R RSN TR TN G R—

pi ndol ol , pi rmenol :mp@étﬁ@tn@gaivelympan Rl prétRictid, 86REIBH,HddQage and/or

hydrochl ori de, activation of factors essential in the formation of a blood clot. Non-limiting
examples of anticoagulants (i.e. coagulation-related therapy) that may be used
in the compositions of the present invention include Aggrenox, Agrylin,
Amicar, Anturane, Arixtra, Coumadin, Fragmin, Hepatin Sodium, Lovenox,
Mephyton, Miradon, Persantine, Plaviz, Pletal, Ticlid, Trental, Warfann
Other “anti-coagulant” and/or “fibrinolytic” agents include Plasminogen (to
plasmin via interactions of prekallikrein, kininogens, Factors XII, Xla,
plasminogen proactivator, and tissue plasminogen activator[TPA]).
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); r'TPA (alteplase or activase; r;de:jotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagreli(lié
Hydrochloride; Bivalirudin; Dalteparin Sodium; Danaparoid Sodiuzxﬁ; :
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodiums;; Ifeiroban,
Ifetroban Sodium; Tinzaparin Sodium; reteplase; Trifenagrel; Warfann,
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;
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pronet hal ol , propafenone, propranolol, pyrinoline, quinidine,
sematilide, sotalol, talinolol, tilisolol, tinmolol, tocainide,
verapam |, viquidil, xibenolol, and m xtures thereof. Antiplatelet
Agents [0073] Non-limting exanples of antiplatelet agents that nay be
used in the conpositions of the present invention include

cl opi dogrel, di pyDesiguh;Dicehebl Hepdin Cildhuhj Bémfh GodRm; MhjotRasidnant S
[ 0074] Anti - coagul ant. agents are agents which inhibit the coagul ation
pat hway by i npact MNFREthMeyenis; Rhisaproeqienos; biageneria Sodigenosi t i on,

cl eavage and/or activation of factors essential in the formation of a
bl ood cljed761Non- | xHH;iki\ afdY gb" inﬁﬁfﬁth 1.8

coagul atll on6-1rel at grf:lﬂlt F}dé‘?%%ﬁatmh%gﬁcﬂ%y be %gggyi thee( comgggﬂa%?\s of

t he present i nvenblasyets ipatetfann fgiymermaal physiologival roleg (uis theirantmalane,

Ari xtra, Counadin . ' S ' ' Lovenox hyt on

M radon, Persanti rl?led,é E@%gi\)/]{a?,l& ’%%ﬁ‘“@%’#ﬁ&dmﬁ@#ﬁ O%rsﬁﬂg?qﬁl O her
"anti-coagul ant" grudbses subh by adhediyd, fer'exagpie) s cellitdrade nbh-sgRlR gk (L O
plasmn via interactions off rekal Li krei n, Kkininogens, Factors NH,

Xl 11a, plasni nogeASHEEROR 9%?”@?1?13&% & REpgse pf f&@#\“ﬁé@&wd clot, and release

activator[ TPA]) Sbfﬁg&%@%ﬁg%%&%g%%F.éélﬁieg‘ri’-g%%ﬁeﬁ owth facto(rlgr’lgqm) :

Pl asm nogen- St r ept oki nase at or : oki nase;
fI TA (al tepl ase oendplaiclet granular @eponeds. One sutishiegory of plefeiad fitdition

Abbol ci nase; Em n L. Stre se A rel.ide drochlori de; .

Bi val i rudin: Dal tgﬁ’i?l?f’n %8%&%%”@2%%&2‘?8%3%&‘ SYRICH S ChpReads which
Hydrochl ori de; Ef egiaté arhalighd abiley oEplasRBab esoSodiptiicalll StithaReikelves or
| fetroban Sodi um Tinzapatjn Sodium _reteplase; Trifenagrel; '

p grel -
Warfarin: Dextran¥ithjoliesy sqlkgariand pemesihulan eompassyis thgreb nyesiuding the ehility
but are not 'imtgﬁagﬁtele@%ﬁﬂﬁﬂ@ﬁﬁlbﬁ%agm ant Ctrate Dextrose
osp

Solution; Anticoagulant Ctrate ate Dextrose Adeni ne Sol ution;
Anti coagul ant Citrate Phosphate Dextrose Sol ution; Anticoagul ant

Hepar i n (817t i on; Exrrpleveiyusriahinhiditdiswiplatelet fmstiGuinclndobyt are mbé feitedto
Sodi um  Bi val i rudj g, 8700 AR Ar o8k LR RecdBBb! Bing/day), anipamil,

argatroban, aspirin, clopidogrel, cyclooxygenase inhibitors such as

-

nonsteroidal anti-inflammatory drugs and the synthetic compound FR-122047,
danaparoid sodium, dazoxiben hydrochloride, diadenosine 5°,5°”-P1,P4-
tetraphosphate (Ap4A) analogs, difibrotide, dilazep dihydrochloride, 1,2 and,
1,3-glyceryl dinitrate, dipyridamole, dopamine and 3-methoxytyramine,
efegatran sulfate, enoxaparin sodinm, glucagon, glycoproté_in Ib/Illa
antagonists such as Ro-43-8857 and 1.-700,462, ifetroban, ifetroban sodium,
ilo‘p_roét, Integrilin (eptifibatide), isocarbacyclin methyl ester, isosorbide-5-
mononifrate, itazigrel, ketanserin and BM-13.177, lamifiban, lifarizine,
molsidormine, 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, E-5510, FK-409, GU-7, KB-2796, KBT-
3022, KC-404, KF-4939, OP-41483, TRK-100, TA-3090, TFC-612 and ZK-
36374, 24,5, T-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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Desirudin; Dicumarol; Heparin Calcium Heparin Sodium Lyapol ate
Sodi umt Naf anpst at Mesyl ate; Phenprocounon; Tinzaparin Sodi um
[0076]inhibitors of platelet function are agents that inpair the
ability of mature platelets to performtheir normal physiol ogical
roles (i.e., their normal function). Platelets are normally invol ved

in a number of phygipiPgdariopRiiR; @SS &m@m@dﬁw@t@dsfs%s(zxawpl e,
to cellular and non-cellular “entities, gre gation, for exanple, for

the purpose of forkethex@henyboh2 diteazinesrad antitodics toglysopeateindbdlislas well
growth factors (e.g I g P n

pl at el et granul ar corr%sgr‘ligs%@gat%e sugéﬁgf %%&d;ﬁ hts(ef%hﬁugfl on
:Aﬂhl El to(rjs are i nm‘bpldﬁgml (Shlﬁnbﬁbﬁ:ineiAml é:gjﬁf,tddamdﬂ;lcwﬁbﬁat@ Pﬁvﬁﬂip@lulnfls
W th themsel ves or CHPERIGANGH Qe HRsuoRB ol Cerar JompbRTe,
t her eby precl udi ngpgn&gu{?mn@rpmo?ﬂn@. pI atelet to forma thronbus.
[0077] Exanpl es of useful i nhibitors of pl atel et function include but

are not linted to acadesine, anagrelide (if given at doses exceeding
10 ny/ dagtysk DJEATEEIET , argatroban, aspirin, clopidogrel,
cycl ooxygoenase i nhi bitors such as nonsteroidal anti-i nf | anmat ory.

drugs anfP¥78k syntN@%*h@l‘@@rﬁEi@i}nl@S ¢intibyetmsives hapmeybeussd dn thm
dazoxi ben hydrochl t a ate
(Ap4A) anal ogs, %&q@ﬁggzegﬁn%nﬁydr o]guﬁggm* ggnﬁeig%ﬁ&giﬁg’

1, 3-glyceryl dini tbma&pnﬂbmdesmkan,nﬂj:tepnlﬂdmaﬂpmé; cﬁlﬁ&em HCl, diazoxide,
3- et hoxytyram ne, , eno arl n d| u | ucagon,
gl ycoprotein 11/ 119x %ﬁ%@ﬂ%ﬂh‘@@&&ﬁs éﬁ O_Eﬂ’ﬂ?o 462,
fetroban, |fetr obilagiu) RsiiohAPE@EHberk BbARS '&He&r&ﬁﬁ&r‘a& b sl

i socar bacycl in methyl éstér, isosorbide-5- nononitrate, ta2| grel,

ketanserin and BMIREanyRming whinoxidil, nicadiping BCharifediping simeidipine,

ni f edi pi ne, oxagr sts
such as | exi paf ant, Qotkﬁ s?’ﬁ%&yﬁéﬁﬁﬁ%ﬁ@lﬁgﬁﬁ élaa%%pny}&&?p%é
car bamat e, ReoPro t(anaz@smH@hctelmnm@), andvHldaitanyr azone, synthetic
conpounds BN 50727, BN-52021, CV-4151, E-5510, FK-409, 011-7,

KB- 2796, T302 KC- 404, KF-4939, OP-41483, TRK-100, TA-3090,

TFEC 612 4Rd7# ¥ 2,4,5, 7-tetrat hi aoct ane,

2,4,5,7- tetrathl aoct ane 2, 2-di oxide, 2,4,5- trithiahexane,

theophyl [0o78} pentMi- flﬂiﬂﬂg%&mﬁlﬁi%ﬁm@dﬁﬁ agetsithat oy e anal i)Wy het ase
i nhi bitors such as picaotam de and sul otroban, ticlopidine, tirofjban,
trapidil and ticl d-'[S‘F}PPﬁEOHSLQ |ﬂ¥f'el?¥§ﬁﬂfé}“’eﬂilpm jciyde agipimoy, slpinum Rjeatigate,

5, 6- bi s(4- met hoxy, e i

gl ycoproteinlla asd?é]\[gﬁf&glé él%oﬁeséﬁnéfh a&%’éesiﬁﬂaﬂfdbgg%b%ﬂoﬁ&e’

5, 440, 020, and antfluvesiatin, gmmﬁbmml;gsqastﬁhmrbysdsxgméhmdﬁphs‘ej opfjbraieoriacin;
Aspirin; Dipyrida Cl ofi br rrate

@ ucagon; Antiser gﬂ&% sue (‘i‘éﬁ’ gfh@ﬁ]gﬁ? 2} #18 Nt H%f‘éiot?yl line:;
Ti cl opi dine. Anti W&ﬁ@%ld@o?at& gag'yl x tQ:l rbfbrhte] GezBMHEE] @BoRbrate,

anti hypertensives that mey be us 05|t| ons of the present

i nvention include ramﬁb@ﬁtqﬂhﬁéﬁbug@nﬂdﬁlpimd,bf@ Isemébioailprecastatin

captopril, darodi RjyAfm ?%]:z

enal april, epr osalrcgt(_)an ?ﬁ%ar éf%mln\eg% ?éll’ gi?fo%g% éﬁéno} opa adlc

f osi nopri |, guanatmrdzemoﬂata,tthﬁopmp;eaadnhmxms;mﬁqm macostaral] bﬁm;ﬂnoﬂex,

mecanyl am ne, idi | i car.di pi ng edi.pi.n ni, nodi 1.0e

ni sol di pi ne, phenoqg?%( h’i%f@@%lg"ﬁsg éﬁ’#‘]%%‘i gqﬁ?ﬁ%ﬁhi Be, delaxifin,

reserinne, teraz OSdeﬁtrJ:ﬂC&ﬂfate@oﬂihﬁ@s,ta;ml, 13 1 Heldedap@itdendic acid, eritadenine,
furazabol, meglutol, melinamide, mytatrienediol, orithine, gamma-oryzanol,
pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, tripararol,
xenbucin, and mixtures thereof,
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Antilipem e Agents [0079] Non-limting exanples of antilipem c agents
that may be used in the conpositions of the present invention include
aci pi nox, alum num ni cotinate, atorvastatin, chol estyram ne resin,

col estipol, polidexide, beclobrate, fluvastatin, genfibrozil,

| ovastatin, |ysosomal acid |lipase, icofibrate, niacin; PPARcc agoni st
such as fdnbidiabeis whi ch include, but are not limted to fenofibrate,
clofibrate, pirifibrate, ciprofibrate, bezafibrate, clinofibrate,

roni fi br40080] t heof Nbii¢iirétingCdx@inblet bfanti@liabetice tHaf my B £sed Ml ihARBEp&MIRAL | |
pravastatin sodium_sinfibrate, sinvastatin, niceritrol, nicoclonate,

ni cornol . oxi ni aci @%%P@se%ﬂvﬁmt@ udeigugpideriueh &%bld‘om;m@tfom@ and

aci fran, azacoster ggﬁz ra\ QF
chondr0| tin sul fatlgd orrest rone ﬂﬁt g%%lr an,; QJA@;{ lﬁeﬁ su é{ e soggl u
5, 8, 11, 14,.17- eaoctmhaapandaérmmd Sametahﬂyhzrea; axtbutméde, fhioprphaide,

megl ut ol , mel i nani g nytatri di t zanol

pant et hi ne, pent aeﬁytn iz el EF% gg’?@?’éﬁ éﬁﬁ g&%t&?%@?&m de,
pi rozadil, prObUCOélybthﬁlbagl ﬂtﬁ%ﬁcﬂé glybum bidnﬁd@(gl)&'m 8,
salt), tladenol triparanol, xenbucin, m Xt ures thereo

Anti di abeties [ oo&i]enbtﬁm% ﬁplaﬁgn@%atﬂbuté@ld@ﬂohwﬂmwbm@gommeﬁw
be used in the co | =Tmle nventidon | nclyd

bi guani des such aggkgﬁjfs%rs%aﬁas%a%@ormﬁﬁ&% %ﬁnrﬁ% T O ﬁ Ra&d ch
as insulin; sul forlydglmtazanajend vihtis eedudingeAvarhoseacadinnexaox e, m1g11t01 and
1- butyl - 3- rret ani | yI ur d car but am de, chl orpropam de, glibornuride,
gliclazide, gli mepﬁ P3 ®gli pi zi de, gliquidone, glisoxepid,

gl yburide, glybuthiazol e gl ybuzol e, gl yhexam de, gl ym di ne,

gl ypi nanidsiginfiphenpns Agentie, tol azam de, tol butnm de, tol cyclan de; HDL
agoni sts; PPARy agom sts such as th| azol i di nedi ones such as

pioglita r osi .azone, and t dtazone; and others |nclud|ng
acar boseﬁ%gil ci um eéﬂmmeap FL inflaxppetery 3gERts %@H@ay be used in the

Antiinflamatory %%yoﬁn[)ﬁ%ff]tﬁ 0 us&t‘gﬂﬂuﬁ Bl &SfeRic; Alclometaspne

antiinflamuatory agent e conpositions of the
present inventi on PipedpiehatenAdgestoanAcsionie; IAdphat Arsyine; Bininalanameipafide;

Al gest one Acet oni nafide:; Am‘ enac
Sogl um  Anipril ose&?—j& a‘pgﬁq@gy@mg\%ﬁ%dﬁoggﬁmgﬁ% ARiolass, 7 af en:
Apazone; Bal sal azwmtrﬁltﬁﬁdlAtpﬁionemﬂMmDLﬁﬂmaﬁhdiz@aB Bft?))‘ﬁaﬁn ne

Hydr ochl ori de; | ai ns; Br era Bude, soni de; Carpr
Ci el oprofen; G r| t éﬁm‘@ 3’8 3% ProRegmaln Judesonide;

d obet asone But yr at &R profind @idi@}ﬁofeﬁj @hﬂaﬁ@féoﬁﬁprgfeﬁfﬁﬂﬂéﬁs%l P@foﬁ%h asone

Clobetasone Butyrate; Clopirac; Cloticasone Propionate; Cormethasoge

Acetate; Cortodoxone; Deflazacort; Desonide; Desoximetasone;
Dexamethasone Dipropionate; Diclofenac Potassium; Diclofenac Sodium;
Diflorasone Diacetate; Diflumidone Sodium; Diflunisal; ‘Diiﬂuprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Eudrysonef Enlimomab;.
Enolicam Sodium; Epirizole; Etodolac; Etofenamate; Felbihac; 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; Thuprofen Piconol; llonidap;
Indomethacin; Indomethacin Sodium; Indoprofen; Indoxole; Intrazole;
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Acet ate; Cortodoxone; Deflazacort; Desoni de; Desoxi metasone;

Dexanet hasone Di propi onate; D cl of enac Potassi um Dicl of enac Sodi um
D fl orasone Diacetate; Diflumvbne Sodium Diflunisal; Dfluprednate;
Di ftal one; Dinethyl Sulfoxide; Drocinonide; Endrysone; Enlinomab;
Enol i cam Sodi umy Epirizol e; Etodol ac; Etofenamate; Fel bi nac;

Fenanol e; Fenbuf enisoffenedont aagse; E6Xphe TakicanCReRHRIen; ESRBIiRA ONe;
Fenti azac; Fl azal one; Fluazacort; Flufenamc, Acid;, Flum zole

Fl uni sol i de Acet at BydzpFiloride; Mmm%mmmhﬁmmﬁtwmmtemdim

Fl uor omet hol oneACSteabfiaarloeUR AR isShDBIDERS Mctofibt RLA FRkslamine
Fl uti casone Propionate; Furaprofen; Furobufén; "Hal ci noni de;

Hal obet asol Pr opi oMasaslazese; Msthyihwednisatome Suleptahdie;Moratflunabe) plabimetone;

| buprof en Al um nu I rof en_ Pigonol ;.11 anj 1 ne t hacin,.

| ndonet haci n Sodi %Prgﬁ%og%%r%?ﬂ §‘ﬁ%}%ﬂ%‘3’mmﬁ&%€%@‘3ﬁaﬁ@m $%‘F"é’done
Acet at e; | soxepac; Otgotein; ol§RE ORBERbAR; Otypheibumabr:; P&dﬁﬂﬁl@ ori de;
Lonoxi cam Lot epredn(gla?lgt aFonat e; Mecl of enamat e _Sodi unm Mecl of enam ¢

Acid; Mecl ori sone B¥ P eé?“%@%ﬁ'ﬁ%‘é@&ﬁ@“%@{&?%zﬁ%? Sodium
Mesecl azone; Met hYGﬁfcéi%t Pﬂeﬁf&ﬁn@%’h@ﬁ&ﬁﬂ%ﬁc&@@bﬁﬁﬂ@%ﬁg% Olamine;

Naburmet one; Naproxen; Naproxen Sodi uny Naproxol; N nazone; al azi e

Sodi um Orgot ei n; Erpafeoxkrdnagedrifelone; Podplit AnidyPrgoarene; Paoxarnglt; ne

Hydrochl ori de; Pe P ulLfate Sodju Phgnbut azone Sodium. .

dycerate; Pirf enF%fgigalﬁﬁﬁémobF?’M?ﬁtC?ﬂﬁ%%?‘gnma‘ﬁanog%iéﬂﬂ?’

A ami ne; Pir prof enSalicylatts ey psinariin Chloflog Selaame) Seemdatif; Sudogidaazone;

Proxazol e; Proxazole Ctrate; Ri nmexolone; Romazarit; Sal col ex;

Sal nacedi n; Sal sal ¥l@dagSpprofan, Talmetacin, SelnifymatenT dasalate: debulgloag;az one;

Sernetaci n; Sudoxi-fgfidapSebdi diuald m: TebiPRh -Bdiidd: dAunat e;

Tal osal ate; Tebufel _on.ea,l” Ten%gsg; : Téﬁ{eggjg&gdﬁg]ﬂ%%}ﬁé?%%mm dam

Tesi mi de; Tet r ydanTinpipadiTixtcorol, Pialate dotrneting Polnetia tSediviy Tnelonids;

Tol metin Sodium Twigelonide:. Trifl.um.date:. Zidapetacing ..

G ucocorticoids; Z ‘ﬁﬁ&&%éﬁ?ﬁfﬁ?mgi@%‘?MW%%Wi? AR y

agent is aspirin. grafefred mthfamneitoMagkeisashR@MB2] Cal ci um channel

bl ockers are a chem cally diverse class of conmpounds having i nportant

t herapeutj ¢ .val.ue i he control of a variety of diseases including
et ] Bloc

sever al Sorders, such as hypertension, angina, and

cardi ac g@rﬁhf/thm' as (Fleckenstein, Ct. Res. v. 52, (sugpl. 1), p..
13-16 (149891 P eckd mefRlgekersis o shenpgallydivesse clase pRgasiropads having

Prospects, John Wj : I . :
Cardiol, v. 10, p.lk%lltlm?ﬂl%% glﬁc%&a'?%lﬁ)&hrﬁ %gﬁndgﬁ veiety ot fsorktAfilluding
het er ogeneous gr ougsverhl ardigesediatdisorders sitch@s hygjeswnsidne avgita, yndéardiac
calciuminto cells regulating cel]ular c i u anne

(Reni ngton, The Sc?’gﬁggm%@‘ﬁ(ﬁgf%é% %Ha%ﬁ ﬂ’lﬂgﬁétﬁgﬁggbi tion,
Mack Publ i shing CoFipedeysteirolganmBital FaetsQ8S Ther@ulid Prdb?@lts, 9éhntWigey, New

currently avail abl al ci um channel bl ockers, and useful according to

the present i nvent Y&k, (19%30:0¥gCalb DorfaurpPragti aediolyss) 19 pchih{1088)) Jrabigs
of drugs, the dihy, e i L R trhgﬁr VA=Y 4V
am nes, such as ve%ﬁg%gﬁ.ﬁetaﬁg&?%t Figg%gi%s S @gﬁxtb‘aﬂg&'sldﬂf&
diltiazem Non-Ili & d calgizmpntosels byrepelating o cishsbansels. t hat may
be used in the compaslldaniyotabhe BRBAAL, drHERiLNRCLI Baiion Nacl
bepridil, clentiazem ] ifazem ten I'ne, _é%ﬁmgga_ ) @Pra&f{?,
B ans di pine. banidl pre. - bendpL e el d Lo Sront o or na.

i di pi ne, i pi i di pi ne,. ¢ilnidjpipe, efonidipine,
el godi pi ne, fel odi?ﬂpﬁﬂag’?é ?&%%&?&f@%@d?ﬁ‘ﬁé&f @P@é‘iﬁtaiﬂg‘m&‘,em
mani di pi ne, ni car dhnfien, Geldngds Bid 6T threé e iRinfiEal @aﬁpgf&hgﬁthe
ni sol di pi ne, nitrendipine, ci'nnarizine, flunarizine, lidoflazine,
| oneri zi ne, bency opyeidiesrsustess tifsdipteathe peenybadkylaminssnaich and
m xtures thereof. %E@mh??dﬁh& Qéniothiazepines, 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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[ 0083] A non-limting exanple of a CETP inhibitor that may be used in
t he conpositions of the present invention includes torcetrapib and
ST7-705. COX-2 Inhibitors [0084] Non-limting exanples of COX-2
inhibitors that nay be used in the conpositions of the present

i nvention include conpounds according to the followi ng: all of the

conpounds and SUbsgﬁmﬁﬁﬁﬂQﬁﬁbﬂi&lnﬁreﬁﬂmﬂﬁagese&oﬁﬁdﬂv\fe%ﬂﬂkﬁe va 110 as
menbers of three drstinct structural classes of selective X-

i nhi bi t or conpoundarlodipipe; #ranidipinsobaseidipineobenidipine silaidipine, efonidipine,

sel ective COX-2 ink i 804,
Qct. 24, 2000, enti F&’dﬂé g%lh@f’ir}\la’tci %?%dlyhﬁblff@%%?ﬁn‘&mp
preventing, or redmcs.rdmutehmfadquasnﬂ@qm&ahmbd&pmd;mcldipma;mmﬂpﬁie,

i schemi ¢ syndronme and rel a {led coni1 ons and. tqﬁm ounds and
subst ances whi ch aPBREEEe Wﬁlﬂ“ﬂﬁz@‘eﬁ giong|  PCT

appl i cation WO 096¢RdromBérhSiiRiet, %:m]xg}es heer, filed as PCT/ us
9509905 on Jun. 12, 1995, entitled "Conbi nati on of a Cycl ooxygenase- 2

I'nhi bitor_and a Leukotriene B4 Recept or Antagoni st for the Treatnent
of | nfl arfffefi Bl&orsThe neani ng of COX-2 inhibitor in this invention
shal I include the conpounds and substances referenced and

i ncor por 38881 i nt o MineailimitingeempEiof @Gﬁﬂ'f‘rlahléﬁ@rtb@mwbamsedmdtem n, the

N chiborger. U S, ianeeghe b ERaa AR5 BRStR bt orres, 1

art therein, and the conpounds and substances which are COX-2

i nhi bi t olGOX-2fwhilstoeed and i ncorporated into |sakson et al, PCT
application WO 09641645 published Dec. 27, 1996, filed as PCT/ US
9509905 d¢eN8aLin. 12Nod-Hfbingextinplesdf CORFhinhibiiom thad fnag beysdddothggenase- 2

| nhi bitor and :a Leukotri.ene Rece Ior Ant a ist for, the Jreatne
of Inflamations. " “CRROSIPELS? HFsen Brsat inuﬁzﬂ.]%glc?aapoqn'qs ?‘F?P@I?Wé}fﬁl on

al so i ncludes rof effiswing: ﬁn@ftﬁ@&ﬁﬁpmh&anaaﬁllf%e&b%%ﬂﬂn agwbof
CELEBREX by Merck and Searle/Pfizer respectivel of eand

di scussed i n W nokWinokppB§9%9¢01 80 wﬂ%b%@ﬁfhwsdlsbﬂﬂﬁﬁ@m@eﬂ@é@ﬂfb is
di d SC- 58
Slyfl'fﬁzzss Zfld bi ol%g?%ca{ce% ua |8{1(?°o 1%&9 dgﬂ %ﬂ%ygjaglggp%%ﬁss

of cycl ooxygenase-®hichhielselective: C@)dénnmmtcn-ainmmbérger U.S. Pat. No. 6,136,804,

o e ot PYETY O 74, 2000, entited “Frahinafien tierpk eing Brevertigasr

cel ecoxi b)", J. Neﬂduc@l% ﬁahslé%soc?a%d whiBbuteAR Ry id Bt narbie and

meani ng of COX-2 inhibitor in this invention alsé incl udés - SC299
referred to as a freladeopditions; andyherompoteds agd substances athich are selective

" Fl

of 5 dt aryl net o ooy Ry BRI Beblon bl AET ARG ENDOA S5 3ebBLE"
dynam ¢ basis of ched: GXyl@Q&&'ﬂeiékHﬂ‘/HS@ﬁO@StOﬁ onlﬂn.a(zhm%,sénmﬂed\/ay 23,
2000, | 3920‘23 J. Tall , 9

Di aryl \(;gazol e(l n%n qngpga%gp OE W@BW@S‘??&%Z@“&%@‘H% i eﬁés Rev.
May 1999;- 19(3): &zﬁt@gAnfﬁg@nﬁ?%@?reﬁfm&Qﬂgﬂhﬂﬁh@éﬂs@rTl'.ler}n&alﬂin'% of

|nvent|on al so i ncludes val decoxi b

" 445- Met hy1- 3- phenqomplmmymmﬁéwhdﬁmmpow ek sgoptances
Pot ent d Sel t
o ent 219, 5o o b i gl Pl e oy NSy A8

43: 775-777, and parecoxi
N-[[(5-net hy 1- 3- phihenpgin;, #hexempoundy dd subbtemoes teferbicad whd incapemtedinte,

GOx. 2 Tor Phar ent or S Raree L Rat Mor 63030 e Jer i Sisefng o a3

1661-1663. The neaihtdeih, Md 6E¥ndpduihy Didls@bstdrded Whish b\ O -RORLiBikeTS
i ncl udes the substi tut| on of the sul f onam de noi et%/ as a suitable

repl acenent for thé! WP@W‘FW{W@B@GOSG@L RCT epplicationdVOA)9641645
Synthesis and act i yifihednei U, 9868 A o8 BRSNS biRFoSor il 8 Mbos, entitled

“Combination of a Cyclooxygenase-2 Inhibitor and a Leukoiriene B4
Receptor Antagonist for the Treatment of Inflammations.” The meaning of
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activation in human prostate cancer cells independently of Bcl-2,"
Hsu et a, 275(15) J. Biol. Chem 11397-11403 (2000). The neani ng of
COX-2 inhibitor in this invention includes the cycl o-oxygenase-2

sel ective conpounds referenced in Mtchell et al, "Cycl o-oxygenase-2:
phar macol ogy, physi ol ogy, biochem stry and rel evance to NSAI D

t herapy", Brit, J.C&X-Rlimhibiter i thiyjnveatd@oglsoiotlndRtofeddbdt, atd 8decoRide

especially p. 1126_ _The .nean) of. ~adnhibitor i.n this invention
i ncl udes so-call edqﬁ%&%@,&‘ﬁ@bﬁ% Wt&%@ﬂ%’%@%ﬁﬁ@”ﬁ@%
referred to in L. depksiostyeRofeboxib @scdss@BOWdoler, WavsR190
Anti-Inflammuatory Drugs: Do They Really O fer Any’ Advant ageg%&'({mpomd

Drugs, June, 2000 90t p-8dlabycoxib apdis apbie-580% iarthd winsselatente andiiatTes
27, d 28. A i ;| i j: - 2l i bit in thi
i nveﬁ?i on incl 38elspany %gﬁﬁﬁlﬁd?ﬁ%@?@i aﬁ%f)éth!? EE:"%:‘W@gTaﬁ@eE%@SOf

i soenzyme over t hecydoxygimmehinivitorsnidentifiehtion ﬁf4-[gr(@aﬁahyc}pﬁb@ylﬁ0 to 1
ol preterably | ol nshadh EERRL 0 R beas et et eneel bt nokur
el ectrons under tr adédokipyal, M@d.@B@ﬁ:&ﬂ?hi‘l@bﬁﬁbt&ﬁ!ﬁﬁ@lﬂrﬁ TE@ME@S%H

theory | ocated on a %i[l(;.rl!’lg (as in the sulfylam ne porti
cel ecoxi b), and a §O&oAinhihitesin this inventiancdtoducludes $CP$ faferemdtto rs ag

sufficiently far f 1 u i . have ng signif.icant
el ectron interacti %ﬁ%&%%f%%?%z?%t e%&%?@@mﬁ&owﬁﬁ?"g %ngng analySis of
substituent shoul dheasseciatioreindakisseistipatof ¥ diayylh@éboyelio coelbsyiotragd ]

greater than 0.5, or thle second S bsti t.uent g‘%?ul d be an atom | ocat ed
on the periphery ofid9yslopsyasraskd: dmamis bagis of BYRlQRygengsed selertivity hal ogen

F, O, Br or |, orBacEmiBryMadermeob, vob 3002006238046 abPh JP $£3, o 5.
this last included meani ng ofa?a %2 i nh{ bIS)t or, one pc')rr?i 0 of’?ﬁe

COX- 2 i nhi bi tor shBigrdoxseolsyuhitiisns oficyclagnygeinse-3( GOX-PA Med Res. Rev. May
| 1 pophilic. Also i u .380. - ',mli [ L& C ounds |j.st ed
at page 553 in Pha%bo e?g%go%éf"%ﬁ’ ﬁ?@%@@‘%ﬁﬁ%ﬁ’éﬁ%ﬁ%ﬁ%
et al (MG aw Hi | |indl08&)valdecdxilsjiSee “adbMeatliyd3ephengisokaapl.ac.

Recogni zing that there is erl ap .anpng t he_sel ective COX-2 .

i nhi bitors set outyﬁ?n%‘?‘i'feg%%%@?’a‘ﬁrﬁw?’ﬁ@$RP@H¥”€TSG Rléve lahikiteso- 2
inhibitor is to conpKeCRNUE ChethRIOBIFO1: 7954798, el Bl IR, sodium salt
inhibitors, selective in the sense of inhibiti ng COX-2 over COX-1.

The inventors add ergarasexibsedismofecODKI(S-matiyilBinhengixosarolifyl)-n t he

i nvention the dru i d i f d_inst.h |1
Sir oot Journal | DRl SR R PR O Lpli alf
Chauret et al., " I2$\eledti1ve inhitston bHCOX A ﬁbﬁﬂaﬁﬁtexgahhﬂmﬁﬁstaﬁwbmdﬂfmcmn.
activity testing : ites, in the discovery.and, sel ection
of the COX-2 inhi szOBS(’@tngﬁﬁggL'#%&(- @em%w,gﬂféﬁ%f lf)ﬁl Flin tads pvention
Lett. 11(8): 1059-4g inlRles tRSsubd@iion ortitAbltehantigh fioldy/ & ifatde
inhibitor is DFU [5, 5-di met hyl- 3-( 3-

f1 uor opheny1) - 4- ( 4epleesmans for greansthylsulfeeyiyhoietys Spe, TuCarten ai]l, Symthesie e d
in Yergey et al, - . - . =44 The

i nvent grg al so i ngcﬁgl;tygé&g}b I%%“é%?‘?o\%%%@%%?%hlﬁ%#iggx‘? %ge%%%éavonoi d
a_nlti gxi dant W{s] il ﬁrrmyicropxygadas@az iahibitmfaf’tﬂhgtg%ahﬁhmhstt@ &pfalw,rw?& Vol.

si | ybi nin, ic ) ed, si gni fi capt -2 inhibitign relatjve
to COX-1 inhibiti ﬂ%ﬁ?ﬁiéfi%ay W“&ﬂ%la?eé%%é’alztb? Hhglet b&ﬁ%@“ﬁisﬁg esis
depl etion of gl ut %ﬂ&hﬁblﬁrl-@ﬁﬁsﬂﬁtéﬂa@ﬁdia%ﬁtﬁﬁ_zf&s & selectiledFblobL@Bhase-2

I nhi bition by the Flavongid Antioxidant Silymarin ag&i nst 12-0-
t et r acecanoyl phot Hahibitersadtieagdvedh Ghen. hestidpm i 9.0998F Valn? @l avl. Bied

xpr o3 on | n SENCHRPE (54 B AHIRIARE s O bl SRR Bl
of stage | tunor pmorantdlesAttightat al, ‘Tahibitere gf Piosagladudin S§@B&is huhibit Human
26(4): 321-33 PM D 0869000, OV IBE 0,105 HES0 Hohe bRl v
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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Diuretics [0087] Non-limting exanples of diuretics that may be used
in the conpositions of the present invention include althiazide,
bendr of | unet hi azi de, benzt hi azi de, but hi azi de, chlorthali done,

cycl opent hi azi de, cycl ot hi azi de, epithiazide, ethiazide, fenquizone,
i ndapam de, hydrof | unet hi azi de, net hycl ot hi azi de, neticrane,

rre_tolh?zone, Earaglam:lva' fiatein homay ivstatei caecer calls heltepardenty oﬁmlzp’t}l‘m_d juazhlde,
trichl oromet hi ni de rin merca, m.de

mer capt omeri n sodi %?ﬁ%i]ﬁge{?ﬁréﬂﬁ ;1113@231 gH &Héﬁcfﬂh @@32
mersal yl, acefylli mlﬂlmﬁﬁﬁamweﬂﬁamhaﬁdes&m@mydﬁygaﬁse-@w@é%em

pr ot heobr om ne, theobrom ne, canrenone, ol eandrin, spironol actone,

acet azol ami de, ambeTRpEndyEeimancrdin Misehell ebali Ueycioenygensiserdi phermacology,
cl opam de, cl orexo thﬁﬂﬂ e

mef rusi de, net hazo* m ég"q'J |ﬁo]%d!r:ﬂee?£[{g %or sem yg‘ﬂ?rl pa ﬁm ?(Ildgam de,
ani nonet r adi ne, anthmataiagjn(ﬂ%Q)azmal%zllﬂé llamsb@wpdmaﬂyap.b&lﬁ MnThe

chl orazani |, ethacryni.c et li.n,, .hydracarb n IS r hi

manni tol , metochal %ﬁ;(g?( Wﬁﬁ’%ﬂﬁ% v uﬁgmcilfdéf%%ﬁ”@ai‘% ﬁsﬂf{js
trianterene, urea, oﬁﬂl&crﬂxﬁe%l%&slﬁghﬁs.ﬁﬂjsref&@@fﬂh@]ﬁks&ﬂ%aﬂ“@@ﬁu c

enpl oyed, potassium nmay also be adm nistered to the patient in order

to optimze the fl &@W&Nﬁ’ﬁ&@%ﬂﬂl% nflomanatery Brpesi Bodicr Really-DfferiAny
The adni ni strationy

chloride or by the gé i% | nb%fb%gﬂ&b?&%do@&ﬁgﬁ)t ﬁjowflggﬁpo%%g%hgfr%at
content such as, fﬁuoimmliﬁldeSaMSmaﬂclmdedonﬁmgmapmg@éC(Haﬁmﬁnﬂofmthis
Recep% or An% agoni s]in%# Oom“%}n | i t| n tﬁ)ﬁg .e ﬁ&{g gg I I n
receptor antagonis I@%W%‘éﬂ

present invention js eob@&m\(ceml ﬁb&n&ﬁﬂ@fﬂﬁ@h@ﬂﬂ@%ﬁ@ﬂm& 10 to 1 and
ant agoni sts, BQ 123, 3%28608 and the |like); and m xtures_there

of .
HVG- CoA Reduct ase Pisfrably vraficspiat sashtOto b goTefvencesd m Winokur WO 99/20110
(3- hydroxy- 3- met hyL gl it 8hy LabSRERE Wi Both SAHE bARS deS1dolBus under traditional

valence-shell-electron-pair-repulsion theory located on a cyclic ring (as in the

sulfylamine portion of celecoxib), and a second substituent located on a
different ring sufficiently far from said first substituent to have no éignjﬁcant
electron interaction with the first substituent. The second substituent should
have an electronegativity within such substituent greater than 0.5, or the
second substifuent should be an atom located on the periphery of the
compoun& selected from the group of a halogen F, CI, Br or I, or a group VI
element, S or O. Thus for purposes of this last included meaning of a COX-2
inhibitor, one portion of the COX-2 inhibitor should be hydrophilic and the
other portion lipophilic. Also included as a COX-2 inhibitor are compounds
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, manufactared by Merck. See, also,

Chauret et al., “In vitro metabolism considerations, including activity testing
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m crosomal enzynme that catalyzes the rate limting reaction in

chol esterol biosynthesis (HMG CoA6Meval onate). An HMG CoA reduct ase
I nhibitor inhibits 1-13,4G CoA reductase, and as a result inhibits
the synthesis of choleéesterol. A nunber of HMG CoA reduct ase

i nhi bitors have been used to treat individuals with

hyper chol est er ol er ofi magtabMbites, indbedisdoyery bnd SelcGoCofthe ENIGR astébitor

Ciroke (Endres M Soup GRS VB s Veg ok LB a5 Li8Gn ey 22
[ 00901HMG- CoA r eduRttdyeAnsthiriclective COXDURhibiesr i€ DFBYSEMRbhLs-gn Wi th

the agents of the gnventiop include, but are not |limted to, )
Simvastatin (U S. BEAoPhay)4: Gamethagimiphony Bhensk3(H) Sraonphastersased in

(IS Pat, Nbr 758 S sSB DUINAR DRl poPRed P (Mg 200, KRR ' "
cerivastatin, and #smincludsama tebactivel@OXr] inbibitorthe flSronbilt antidkidant
5,622,985, 5,135, 93‘91'11‘:’3111'1%115'1‘11,3 a?l ’a%%gﬁve4m§rg£éﬁlt91?§ﬁygia%§,6§i§£1%n, which demonstrated
significant COX-2 iphibition relative to COX-1 ighibition. The silymarin also
showed protection against depletion of glutathione peroxidase. Zhao et al,
“Significant Inhibition by the Flavonoid Antioxidant Silymarin against 12-O-
tetracecanoylphorbol 13-acetate-caused modulation of antioxidant and
inflarnmatory enzymes, and cyclooxygenase 2 and interleukin-1 alpha
expression in SENCAR mouse epidermis: implications in the prevention of
stage I tumor promotion,” Mol. Carcinog, December 1999, Vol 26(4):321-33

PMID 10569809, Silymarin has been used to treat liver diseases in Europe.

[0085] A number of the above-identified COX-2 inhibitors are prodrﬁgs of seIgctive
COX-2 inhibitors, and exert their action by conversion in vivo to the active
and selective COX-2 inhibitors. The active and selective COX-2 inhibitors
formed from the above-identified COX-2 inhibitor prodrugs are described in
detail in WO 95/00501, published Jan. 5, 1995, WO 95/18799, publishféé]ul.
13, 1995 and U.S. Pat. No. 5,474,995, issued Dec. 12, 1995. Given the-
teachings of U.S. Pat. No. 5,543,297, entitled: “Human cyclooxygenase-2
cDNA and assays for evaluating cyclooxygenase-2 activity,” a person of
ordinary skill in the art would be able to determine whether an agentisa
selective COX-2 inhibitor or a precursor of a COX-2 inhibitor, and therefore
part of the present invention.

“Direct thrombin inhibitors”

[00846] Non limiting examples of direct thrombin inhibitors include hirudin, hirugen,
Hirulog, argatroban, PPACK, and thrombin aptamers.
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5,262, 435; 5, 260, 332; 5,317,031; 5, 283, 256; 5, 256, 689; 5, 182, 298;
5,369, 125; 5, 302, 604; 5,166, 171; 5,202, 327,

Diuretics

[0087] Non-limiting examples of dinretics that may be used in the compositions of
the present invention include althiazide, bendroflumethiazide, benzthiazide,
buthiazide, chlorthalidone, cyclopenthiazide, cyclothiazide, epithiazide,
ethiazide, fenquizone, indapamide, hydroflumethiazide, methyclothiazide,
meticrane, metolazone, paraflutizide, polythiazide, quinethazone,
teclothiazide, trichloromethiazide, chlormerodrin, meralluride,
mercamphamide, mercaptomerin sodium, mercumatilin sodium, mercurous
chloride, mersalyl, acefylline, 7-morpholinomethyl-theophylline, pamabrom,
protheobromine, theobromine, canrenone, oleandrin, spironolactone,
acetazolarnide, ambuside, azosemide, bumetanide, butazolamide, clopamide,
clorexolone, disulfamide, ethoxzolamide, furosemide, mefruside,
methazolamide, piretanide, torsemide, tripamide, xipamide, aminometradine,
amisometradine, amanozine, amiloride, arbutin, chlorazanil, ethacrynic acid,
etozolin, hydracarbazine, isosorbide, mannitol, metochalcone, mﬁzoﬁxnine,
pethexiline, ticrynafen, triamterene, vrea, and mixtures thereof, ii]".j)epénc!ing on
the diuretic employed, potassium may also be administered to the patieﬁt in
order to optimize the fluid balance while avoiding hypokalemic q]kalos1s The
administration of potasstum can be in the form of potassium chlio:r:ide:: or fby the
daily ingestion of foods with high potassium content such as, for éxampie,

bananas or orange juice.
Endothelin Receptor Antagonists

[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, 8Q 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 HIMG-CoA reductase, and as a result inhibits the synthesis of
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5,276, 021; 5,196, 440; 5,091, 386; 5,091, 378; 4,904, 646; 5, 385, 932;
5, 250, 435; 5,132,312; 5,130, 306; 5, 116, 870;

[0090]

[0091]

cholesterol. A number of HMG-CoA reductase inhibitors have been used to
treat individuals with hypercholesterolemia. More recently, HMG-CoA
reductase inhibitors have been shown to be beneficial in the treatment of
stroke (Endres M, ot al., Proc Natl Acad Sci U S A, 1998, 95:8880-5).

HMG-CoA reductase inhibitors useful for co-administration with the agents of
the invention include, but are not limited to, simvastatin (U.S. Pat. No.
4,444,784), lovastatin (U.S. Pat. No. 4,231,938), pravastatin sodium (U.S. Pat,
No. 4,346,227), fiuvastatin (U.S. Pat. No. 4,739,073), atorvastatin (U.S. Pat.
No. 5,273,995), cerivastatin, and numerous others described in U.S. Pat. Nos.
5,622,985; 5,135,935; 5,356,896; 4,920,109; 5,286,895; 5,262,435; 5,260,332;
5,317,031; 5,283,256 5,256,689; 5,182,298; 5,369,125; 5,302,604; 5,166,171;
5,202,327; 5,276,021; 5,196,440; 5,091,386; 5,091,378; 4,904,646; 5,385,932;
5,250,435; 5,132,312; 5,130,306; 5,116,870; 5,112,857; 5,102,911; 5,098,931;
5,081,136; 5,025,000; 5,021,453; 5,017,716; 5,001,144; 5,001,128; 4,997,837;
4,996,234, 4,994,494; 4,992,429; 4,970,231; 4,968,693; 4,963,538; 4,957,940;
4,950,675; 4,946,864; 4,946,860; 4,940,800; 4,940,727; 4,939,143, 4,929,620;
4,923,861, 4,906,657; 4,906,624 and 4,897,402, the disclosures of which

patents are incorporated herein by reference.

Other non-limiting examples of HMG-CoA reductase inhibitors that may be
used in the corapositions of the present invention include mevastatin,

pitavastatin, rosuvastatin, gemcabene, and probucol.

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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5,112, 857; 5,102,911; 5,098, 931; 5,081, 136; 5,025,000; 5,021, 453;
5,017, 716; 5,001, 144; 5,001, 128; 4,997, 837,

pioscillaridin, resibufogenin, scillaren, scillarenin, strophanthin, sulmazole,

theobromine, vesnarinone, xamoterol, and mixiures thereof.

“Renin inhibitors”

{0093]

Vasodilators

[0094]

Renin inhibifors are compounds which interfere with the activity of renin.
Renin inhibitors include amino acids and derivatives thereof, peptides and
derivatives thereof, and antibodies to renin. Examples of renin inhibitors that
are the subject of United States patents are as follows: urea derivatives of
peptides (U.S. Pat. No. 5,116,835); amino acids connected by nonpeptide
bonds (U.S. Pat. No. 5,114,937); di- and tri-peptide derivatives (U.S. Pat. No.
3,106,835); amino acids and derivatives thereof (U.S. Pat. Nos. 5,104,869 and
5,095,119); diol sulfonamides and sulfinyls (U.S. Pat. No. 5,098,924);
modified peptides (U.S. Pat. No. 5,095,006); peptidyi beta-aminoacyl
aminodiol carbamates (U.S. Pat. No. 5,089,471); pyrolimidazolones (U.S. Pat.
No. 5,075,451); fluorine and chlorine statine or statone containing peptides
(U.8. Pat. No. 5,066,643); peptidyl amino dicls (U1.S. Pat. Nos. 5,063,208 and
4,845,079); N-morpholino derivatives (U.S. Pat. No. 5,055,466); pepstatin
derivatives (U.S. Pat. No. 4,980,283); N-heterocyclic alcohols (U.S. Pat. No.
4,885,292); monoclonal antibodies to renin (U.S. Pat. No. 4,780,401); and a
variety of other peptides and analogs thereof (U.S, Pat. Nos. 5,071,837,
5,064,965, 5,063,207, 5,036,054, 5,036,053, 5,034,512, and 4,894,437).

Non-limiting examples of vasodilators that may be used in the compositions of
the present invention include bencyclane, cinnarizine, citicoline, cyclandelate,
ciclonicate, diisopropylamine dichloroacetate, burnamonine, 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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4,996, 234; 4,994, 494; 4,992,429; 4,970, 231; 4,968, 693; 4, 963, 538;
4,957, 940; 4,950, 675; 4, 946, 864; 4, 946, 860;

[0095]

Vasopressors

[0096]

lidoflazine, mannitol hexanitrate, medibazine, nitroglycerin, isosorbide
mononitrate, isosorbide dinitrate, and other nitrates, pentaerythritol
tetranitrate, pentrinitrol, perhexiline, pimefylline, prenylamine, propatyl
nitrate, pyridofylline, trapidil, tricromyl, trimetazidine, trolnitrate phosphate,
visnadine, aluminum nicotinate, bamethan, bencyclane, betahistine,
bradykinin, brovincamine, bufeniode, buflomedil, butalamine, cetiedi,
ciclonicate, cinepazide, cinnarizine, cyclandelate, diisopropylamine
dichloroacetate, eledoisin, fenoxedil, flunazine, hepronicate, ifenprodil,
iloprost, inositol niacinate, isoxsuprine, kallidin, kallikrein, moxisylyte,
nafronyl, nicametate nicergoline, nicofuranose, nicotinyl alcohol, nylidrin,
pentifylline, pentoxifylline, piribedil, prostaglandin E1, suloctidil, tolazoline,
xanthinol niacinate, and mixtures thereof,

Note that "hydralazine compound” refers to a compound having the formula:

wherein a, b and ¢ are each independently a single or a double bond; Ry and R,
are each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; R3
and Ry are each independently a lone pair of electrons or a hydrogen, with the
proviso that at least one of Ry, Ry, R; and R4 is not a hydrogen. Examples of
hydralazine compounds include, but are not limited to budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine
and the iike.

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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4,940, 800; 4,940, 727; 4,939, 143; 4,929, 620; 4,923,861; 4,906, 657;
4,906, 624 and 4,897,402, the disclosures of which patents are

I ncorporated herein by reference. [0091] Gther non-limting exanples
of HMG CoA reductase inhibitors that may be used in the conpositions
of the present invention include nevastatin, pitavastatin,
rosuvastatin, gencabene, and probucol.

AGE Crosslink Breakers (advanced glycosylation end-product crosslink breakers)

[0097] Non-limiting examples of AGE crosslink breakers ﬂlat may be used in the

compositions of the present invention include Alagebrium.

AGE Formation Inhibitors (advanced glycosylation end-product formation inhibitors)

[0098] Non-limiting examples of AGE formation inhibitors that may be used in the

compositions of the present invention include Pimagedine,

Other actives:

[0099] Non-limiting examples of other active ingredients that may be combined with
these nebivolol compositions include, but are not limited to, the following
representative classes of compounds, as well as their pharmaceutically

acceptable salts, isomers, esters, ethers and other derivatives:

[00100] Analgesics and anti-inflammatory agents, such as aloxiprin, auranofin,
azapropazone, benorylate, capsaicin, celecoxib, diclofenac, diflunisal,
etodolac, fenbufen, fenoprofen calcium, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, ketorolac, leflunomide, meclofenamic acid,
mefenamic acid, nabumetone, naproxen, oxaprozin, oxyphenbutazone,
phenylbuiazone, piroxicam, rofecoxib, sulindac, tetrahydrocannébinol,

tramadol and tromethamine;

[00101] antihelminthics, such as albendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,

oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and
thiabendazole;

[00102] anti-asthima agents, such as zileuton, zafirlukast, terbutaline sulfate,
montelukast, and albuterol;

[00103] anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,
benzathine penicillin, cinoxacin, ciprofloxacin HC, clarithromycin,
clofazimine, cloxacillin, demeclocycline, dirithromyein, doxycycline,
'eryﬂnromycin, ethionamide, furazolidone, grepafloxacin, imipenem,
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| notropi e Agents [0092] Non-limting exanples of inotropic agents that
may be used in the conpositions of the present invention include
acefyl line, acetyldigitoxins, 2- am no-4-picoline, anrinone,

benfurodi | hem succi nate, bucl adesi ne, canphotam de, convall at oxi n,
cymarin, denopam ne, deslanoside, digitalin, digitalis, digitoxin,

di goxi n, dobutam ndevdm@aﬁpacsfeﬂ@cacﬂmaﬂﬂaﬁmﬂ@@eﬁmﬂeam@,riﬁ%fﬁﬁﬂt%m
eryt hrophl eine, fenalsomne,_ qgitalin, gitqQ gl ycocyam ne,

hept ani nol , hydr astf° QFacin; é‘ﬂ%ﬁbfaml’lﬁﬁa’t‘%g‘il%‘é‘ faperfyie; maﬁbxacm

m | finone, nerifolig; dﬁ%l s REphiben AR S h&%ﬁﬁﬁé’%‘ Hﬁnerﬁiﬂ@

prenal terol, prosci I | ari resi but ogem n, scillaren Ci ar eni n

strophant hi n, sul nﬁﬂb’h@dlamﬂphﬂﬁﬂrh@le,vdnhma&mn@le,ﬁdm@p, and

m Xt ur es thereof Qﬁ& i nhi bi.tors are
conpounds which inte

'gh%o ngag %?Rem O PR Rni n

i nhibitors include am no aC| ds and derivatives thereof; peptides and
derivati vii9leder eofananﬁﬂamwgaszshchas ihacivﬁnamlnreﬁamUﬂéleﬁrdﬁie efRiréhz,

i nhi bitors -that are t.he SP&BJfleC ted States, patents are as
fol l ows: urea deri V4 ‘E"'F?)’%"s ‘"ﬂﬁé‘iﬁ W@Iaﬁé?’nt?@"uﬁsai%a‘%ﬂ

am no aci ds connectgggulife;nonpept | de bonds (U.S. Pat. No. 5,114,937);
di- and tri-peptide derivatives (U.S. Pat. No. 5,106,835); anino
acids and derivatives thereof (U S. Pat Nos. 5,104,869 and

5, 095, 119J0010flo| s Wrfiviennessants, Seh asunexeping, Wc@mnmtalom c&omtm@mea)

nodi fied peptides (

am nodi ol car bamat gdomﬁ%ﬁg%%m%ﬁﬁg %@%&@Qﬂ%@ %%E%B
Pat. No. 5,075, 451)HCH édmmhnaélca,rtchzoﬂﬂmrl{mm&hﬁfamhe mdleatd, ahdkdhlafaxine
cont ai ni ng peptide U S. Pat. No. 5,066,643); peptidyl am no diols
(U.S. Pat. Nos. 5, ?208 and 4, 845, 079); N-norpholino derivatives
(U.S. Pat. No. 5,055, 466) pepstatl n derivatives (U S. Pat No.

4, 980, 283)0010¢] het eragwpiiémicssce¥lbeclakide; caﬁﬁsznazéﬁne ﬂioﬁ&épaa@?&hotom,
nonocl onal antibodies to renin (U S. _Pat . 780, 401) ;

vari ety of other pdpfbumaie fasphe %é%W@WW@OM@GWdG
>, 071,837, 5,064, 9%&&&9&&%%@@%@&9&@%@ pardiithaGRie, phefidmfit2, and

4,894, 437) Vasodi |
phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine

HCI, topiramate, valproic acid, and vigabatrin;

[00107] anti-fungal agents, such as amphotericin, butenafine HCI, butoconazole
nitrate, clotrimazole, econazole nitrate, fluconazole, ﬂucytosine, griseofulvin,
itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole
nitrate, oxiconazole, erbinafine HCJ, terconazole, tioconazole and undecenoic

acid;
[00108] anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;

[00109] anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HC],
halofantrine HCI, mefloquine HC, proguanil HCI, pyrimethamine and quinine
sulfate; '

[00110] anti-migraine agens, such as dihydroergotamine mesylate, ergotamine
tartrate, frovatriptan, methysergide maleate, naratriptan HCl, pizotifen
maleate, rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;
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[ 0094] Non-1imting exanples of vasodilators that may be used in the
conpositions of the present invention include bencycl ane,
citmarizine, citico line, cyclandel ate, cielonicate, dfisopropylam ne
di chl or oacet at e, ebumanoni ne, fasudil, fenoxedil, flunarizine,

i budil ast, ifenpradil, isosorbide dinitrate, isosorbide nononitrate,

| oner bdne [001&1) ony| gntimescaBhiatagents) sudrag afropine, beizrech! PICthipdiegver i ne,
pentifylline, tinofedrine,, v m ne, yinpocetine, viquidil, .
anot ri phene, bendaz QPIW%%&YOFF@W FRFgeQlate Bromide, gxyRiisacyclimine
cbl oraci zi ne, chr ongOPRdnd tfdpRlag@idetir ol , clonitrate, cloricronen,

di l azep, dipyridanole, droprenilamne, efloxate,; -erythrityl
tetranitrate, etafenone, fendiline, floredil, ganglefence, heart
muscl e ex{48d2]  hex@dinesplasiaqesanss wud BRmamaspaErasasés, Bych ag pminoglutethimide,

hexobendi ne, hydral gz RO, i Lidet e &Pﬁ%d i :

| i dof | azi ne, marm t%@aﬁ%(egm t r%.e,’ﬂrlr%agllﬁ%}é@?’r?g@ﬁrﬁﬁef%g yC F%}lr%?mthecm’

i sosor bi de nononi t r&pexsitabingoblosinshucilj oyclospurie, daabazind ellipticine, astemnustine,
pentaerythritol tetranifrat.e, pentrinitrol erhexiljne, pinefylline,
brenyl am ne, - pr opat PRI TiEteCa formyeling; melghelan, piestapjoptring mepgigRets,
trimetazidine, trolfitéhedie, nifRaie Bfitexantiohs) MbAR mydbpHEhHafd) MigLkiigat e,
banmet han, bencycl ane, bet ahi stine, bradykinin, brovincam ne,

buf eni ode, buf | orediaelitael: prpeatpagie Fd: siwbimws, tearelingr; tamosifertiieipazi de,
cinnari zke, cycl an.dcéﬁiﬁéﬁ?de %gfoﬁ%hﬁﬁ%ﬂo@&hﬁ‘ﬁd’ 'aﬁ&)‘tog&ﬁi%h? fe;
el edoi si n, fenoxedil, unazi ne, Hepronicaté€, 1renprodil, 1’|l oprost,
I nositol niacinate, isoxsuprine, kallidin, kallilaein, noxisylyte,
naf ronyl , [((1E3net atantinirotorerdlagenss, suches hiovaquoss benrnidazdlaycliogdivahol |

nylidrin, pentifyllj . .ne. . Di.ri ! agl in El,
suloctidil, tol azo|4%‘2‘%@3%?#?4%&&8@%‘@?%faﬁg’h“&id%%’i%%tﬁ%s R,

[ 0095] Not e that " hyfilraablidtineamettniiasslel nimeheols nittofaragaeperiiddzdieatidng
the formula R3 R4 b.]gé- -N ---R2 wherein a, b and ¢ are each

i ndependently a sir@? »a doubl e bond; Ru. and R2 are each

I ndependently a hydrogen, an al kyl, an ester or a heterocyclic ring;
R3 and R4[gmie4leach dnpdspsivies)sich ﬁaﬁﬁﬁﬁzﬂa,ldloz@%in@zﬁﬁiéidm& Halop8ridol,
hydrogen, with the proviso that at |east one o ﬁL, R2, R3 and R4 is
not a hydrogen. Exdppindenedoxspinedhisriferinecwapedonadiiotitangpimpride, ar

not limted to budr | o¥:Teld | Yol | azi ne,
hydr a: azine, pil gr a@g?ﬁag&et@%@ggﬁggﬁﬁ%@eﬁ%ﬁégﬂ@g@?ﬁ@%f!S

chlorprothixene, chlorpromazine, perphenazine, triflnopromazine, olanzapine;

[00115] antl-thyroid agents, such as carbimazole, paricalcitol, and propylthiouracil;
[:00,'11;6] anti-tussives, such as benzonatate;

[Oﬂilﬂ anxiolytics, sedatives, hypnotics and neuroleptics, such as alprazolam,
amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol,
brotizolam, butobarbitone, carbromal, chordiazepoxide, chlormethiazole,
chlorpromazine, chlorprothixene, clonazepam, clobazam, clotiazepam,
clozapine, diazepam, droperidol, ethinamate, fluanisone, flunitrazepana,
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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[ 0096] Non-1imting exanples of vasopressors that may be used in the
conpositions of the pre,sent invention include anmezini um et hyl

sul fate, angiotensin am de, dinetofrine, dopam ne, etifelmn,
etilefrin, gepeftine, metaram nol, methoxam ne, m dodri ne,

nor epi nepl ui ne,

phol edri ne, synepbrine, and m xtures thereof. ACE

Cross/ink Breaker s sériddulecelpitley eoasdpain] ivridnging trhaulain, ¢51pRsh] &l
breakers) [00971Non-limting exanples of AGE crosslink breakers that
may be used in theZ8¥M98%itions of the present invention include

‘Al agebrium AGE Formation |nhibitors (advanced gl ycosyl ation

end- pr odu@h1spr Mat icoRichibioRis! K1k hs HRRBRMR L] tlint o fX BilRk&dLT - ACE
formation inhibitors that may be used in the conpositions of the
present invention codisentaceipiendpserymethagingedexawethessns, fludrocortisone acetate,

[00119]

[06120]

[00121]

[00122]

{00123]

[00124]

[00125]

[00126]

flunisolide, fluocortolone, fluticasone propionate, hydrocortisone,

methylprednisolone, prednisolone, prednisone and triamcinolone;

anti-parkinsonian agents, such as apomorphine, bromocriptine mesylate,

" lisuride maleate, pramipexole, ropinirole HCl, and tolcapone;

gastrointestinal agents, such as bisacodyl, cimetidine, cisapride,
diphenoxylate HCl, domperidone, famotidine, lansoprazole, loperamide,
mesalazine, nizatidine, omeprazole, ondansetron HCL, rabeprazole sodium,

ranitidine HCI and sulphasalazine;

keratolytics, such as acitretin, calcipotriene, calcifediol, calcitriol,
cholecalciferol, ergocalciferol, etretinate, retinoids, Targretin, and tazarotene;

lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,
ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin,

probucol, and simvastatin;
muscle relaxants, such as dantrolene sodium and tizanidine HCI;

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;

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

pentazocine;

sex hormones, such as clomiphene citrate, cortisone acetate, danazol,
dehydroepiandrosterone, ethynyl estradiol, finasteride, fludrocortisone,
fluoxymesterone, medrogyprogesterone acetate, megestrol acetate, mestranol,

methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated
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[ 0099] Non-1imting exanples of other active ingredients that may be
conbined with these nebivol ol conpositions include, but are not
limted to, the follow ng representative cl asses of conpounds, as

wel | as their pharmaceutically acceptable salts, isomers, esters,

et hers and ot her derivatives: [00100] Anal gesics and anti-inflamuatory

agents, such as al
capsaicin, cel ecox:%%ggﬁpr%eﬁgl?ﬂéd eﬁéﬁﬁigﬁﬁ&%t odsct)l ac, 81 &&%é% oneand

f enopr of en cal ci umtlbﬂloa%m prof en, ibuprofen, indonet haci n,
ket opr of en, ketorolac, |eflunom de mecl of enam ¢ aci d, mef enani ¢

aci d, nab’aﬂm ne, ?gm he. E@ ﬁ%

phenyl but azon ‘ﬂ pi r@gﬁf{%ﬁ]ﬂcﬂ eco@f&?&%‘%fyﬁl nda HE{ ‘gﬁ%’ﬁ%&aﬂ%ﬁ%bl nol ,
t ramadol and tronetfﬁz&urmneﬁnﬁmmmﬂ;ti hel m nt h| cs, such as

al bendazol e, bepheni um hydr oxynapht hoat e, carrbendazol e, di chI or ophen,

I vennect i benda xat nni qui,n f endaz oxant enbonat e,
prazi quan i pyr an{'gqs%rn%gmﬁt@l gf”?’ﬂ?‘ﬁ% @8&8}‘ ate, By nt i -ast hma
agents, such as zila ucbaé hid Sddiunh Sidmdlaki ne sul fate,

et ogl

nont el ukast, and al buterol; [00103]anti-bacteri "al agents, such as

alatrofl o a hro cin, bacl of en,
ﬁﬁﬂd} z Idt o.s'lteoporoszs such as alendronate and raloxifene;

[00130} local anesthetics;
[00131) anti-herpes drugs such as acyclovir, valacyclovir and famciclovir;
[00132] anti-emetics such as ondansetron and granisetron;

[00133] Flavonoids and Isoflavonoids which include the anthocyanidings and
anthocyanins; proauthocyanidins; flavan-3-ols; ﬂavonolé; flavones;
flavanones; isoflavanones; salts and esters thereof, This development is
however, not limited to flavonoid compounds isolated frcim plant, part of plant
or extracts of Astragalus Membranaceus, but encompassés any suitable
flavoneid cormpound isolated from different sources or cﬂeﬂcﬂy
synthesized. In addition, any suitable known or not yet d;iscovered flavonoid
compound, and isoflavonoid compound, is within the scope of the present
technology. A number of flavonoids and isoflavonoids a:re described in
USDA-Towa State University Database on the Isoflavone Content of Foods,
Release 1.3-2002, and in USDA Database for the Flavon%)id Content of
Selected Foods--2003 (http://www.nal.usda.
gov/fnic/ foodcomp/Data/isoﬂav/isoﬂav.hhnl) and
(http://www.nalusda.gov/fhic/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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benzat hi ne penicillin, cinoxacin, ciprofloxacin HQ clarithromycin,
cl of azi m ne, cloxacillin, demeclocycline, dirithronycin, doxycycline,
eryt hromyci n, ethionam de, furazolidone, grepafloxacin, impenem 33
| evof | oxacin, |orefloxacin, noxifloxacin HCL, nalidixic acid,
nitrofurantoin, nortioxacin, ofl oxaci n, rifanpicin, rifabutin,
rifapentine, sparflegxaeiin, Qétém ﬁ&ﬁ@aa@%ﬁﬁhgﬁrdr lta?;% Xi ne,
sul phaner azi ne, ul gﬁigcet an(1 %e nﬁl azi ne, “sul pha azol'e, ﬂ&)
sul phanet hoxazol e, r@Mﬂpim{p%ndlttheﬁ tetracycline, trimethoprim
trovafl oxacin, and vanconycin; [00104]anti-viral agents, such as
abacavir, enavi Y m vudi ne,
nel fi navi H’ ﬂml\“ ragaﬁ‘gg%lr“%f %Jiri]%i\}%geﬁér u* gr{g\%ra teh%ﬁ%%&aé ﬁ' the
[ 00105] ant i - depr esmvﬂsnatsatu]ﬂeaxmﬂxﬂmmh@@hatbpﬂhwwsqnldeﬁsomde@wnmﬁnes
cl om pram ne, quox oqlllnel—i apser|
mor U1 ptyl | ne HCL. eHB Rt iropeste swprengid MWRRA- T X4 R0 BavRebtdRa O
trimpranine nal eatc@mpﬁﬂﬂ g&ﬁﬂ#lﬁéﬁ%&l&%hdﬂﬁﬂate {GEDPHdoABse RPfohR Rl CS
such as becl am de, carbama2epi ne, ¢l onazepam et’hotoin, felbamate,
f osphenyt oi n sodi usymmaimslicrigteneid skeletoni n, net bsuxi ni de,
met hyl phenobar bi t one, oxcar bazepi ne, par arret hadi one, phenacem de,
phenobar ph '

bobPix¢ Shtolls a{‘yv lﬁﬁﬁéﬁ%’fﬂ% 595 ‘?J%oar%? Pblrapécﬂﬁﬁaunds called

tiagabi ne HC', topiranate al proic aC| ,
xanthophylls or oxycarotenoids, and the nonpolar hydrocarbon carotenes.

[00136] Terms such as carotenoid analog and carotenoid derivative may generally refer
to in some embodiments chemical compounds or compositions derived from a
naturally occurring carotenoid or simply to synthetic carotenoids. In some
embodiments, terms such as carotenoid analog and caroteﬁoid deﬁvaﬁve may
generally refer to chemical compounds or compositions w}]ich are
synthetically derived from non-carotenoid based parent co’r.i:lp oundé ‘however,
wh10h ultimately substantially resemble a carotenoid denved analog In certain
embodiments, terms such as carotenoid analog and carotenoid der1vat1ve may
generally refer to a synthetic derivative of a naturally occtirring ca;thmpld.
Examples of carotenoids are provided in the book “Caroteﬁoids' Hé@ridﬁook,”
edited by G. Britton et al, 2004, which is herein incorporated by reference.

[00137] It will be evident to any skilled person how to choose the suitable carotenoid
compound for the purpose of the present development.

[00138] Bxamples 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.g470; A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin,
Amarouciaxanthin A; Amarouciaxanthin B; Anchovyxanthin; 3',4'-
Anhydrodiatoxanihin; Anhydrodeoxyflexixanthin;
Anhydroeschscholtzxanthin; Anhydrolutein; Anhydroperidinin;
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[ 00107] anti-fungal agents, such as anphotericin, butenafine HCL,
but oconazole nitrate, clotrinmzole, econazole nitrate, fluconazol e,
flucyto sine, griseofulvin, itraconazole, ketoconazole, m conazol e,
nat amyci n, nystatin, sulconazole nitrate, ndconazol e, erbinafnme HCL,
terconazol e, tioconazole and undecenoi c aci d; [00108]anti-gout

agents, such as al ' Qﬁg |

[ 00109] anti-nmal ari'a ,{:Olsruc w"ggﬁa | aqﬂ“ne thi or qui @é}ﬁ

chl npr oguani | HCl,AxﬂazﬂtﬁWmMQmebﬁhthermﬁdtthApiﬂnid&l ,Apbamgﬂaﬁpﬂaniﬂgil
pyri met ham ne and i ni n | ant nts h
as di hydr oer got am' a%ﬁ%ét‘g °Tr8{ef1g\afgde% Hﬁ’\a/'%'?aﬁ?tﬁ%&lg
net hyser gi de nal eaeﬂ'eLZ'-ﬁﬂb-%thJc@iotbﬁ 126, 14pA§&betE%&ofaL1aameﬁ'-AlsozﬁhrI pt an
benzoate, snmatriptan succi nate, and ‘zolmtri pt a

[ 00111] ant i - nuscarjariten-eigb $-Apo-peicasraten-&iak cbptar@o-%sar@wéa&obetﬁapo—&
bi peri den, et hopr Qaazlhe Hgﬁgnowga}g%ﬁ’ﬁ]%f‘a%ﬂ@ﬁe%éﬂ ;DR A8\ S arotenal;

ox_yphencycl I mne
beta-Apo-lO'-carotenal beta-Apo-12'- carotenal; beta-Apo- -14'-carotenal; Apo-
8,8"-carotenedial; 8'-Apo-beta- carotene-3,8'-diol; 4'-Apo-beta-caroten—4'-01c

acid; 8"-Apo-beta- caroten-8'-oic acid; 10'-Apo-beta-caroten-10"oic acid; 12'-

Apo-beta- caroten-12'-oic acid; beta~-Apo-2'-carotenoic acid; beta-Apo;,z‘-
carotenoic acid methylestef; beta-Apo-8'-carotenoic acid; beta-Apo- 10'-
carotenoic acid; beta-Apo-12'-carotenoic acid; 8'-Apo-beta- caroten-3-ol; beta-
Apo-2'-carotenol; Apo-7-fucoxanthinol; Apo-2- lycopenal; Ap0-3-1ycdp§nal;
Apo-6' Iycopenal; Apo-8'ycopenal; Apo-10'- violaxanthal; Apo-12-
violaxanthal; Apoviolaxanthinal; Apo-2-zeaxanthinal; Apo-3-zeaxanthma1
Apo-4-zeaxanthinal; Astacein; Astacene; Astacene dipalmitate; Astaxanthm,
Asterinic acid; Asteroidenone; Asym. zeta- carotene; Aurochrome;
Auroxanthin; Azafrin; Azaftrinaldehyde;

[00140) Bacterial phytoene; Bacterioerythrin alpha; Bacterioerythrin beta;
Bacteriopurpurin alpha; Bacterioruberin; alpha-Bacterioruberin;
Bacterioruberin diglycoside; Bacterioruberin monoglycoside; alpha-
Bacterioruberin monomethyl ether; Bisanhydrobacterioniberin; 3,4,3',4?_-
Bisdehydro-beta—carotene; Bisdehydrolycopene; 2,2'-Bis(4-hydroxy-3 -ﬁ;ﬂyl—
2-butenyl)-beta,beta- carotene; 2,2'-Bis[3-(glucosyloxy)-3 -methylbutylj} |
3,4,3' 4"tetradehydro- 1,2,1',2"tetrahydro-psi,psi-carotene-1,1"-diol; 2,2~
Bis{4-(beta,D- glucopyranosyloxy)-3-methyl-2-butenyl]-gamma, gmnmé.-
carotene; 2,2'- Bis(4-hydroxy-3-methyl-2-butenyl)-gamma,gemma-carotene;
2,2'-Bis(4- hydroxy-3-methyl-2-butenyl)-[epsi], [epsi]-carotene; 2,2-Bis(3-
hydroxy-3- methylbutyl-3,4,3',4'tetradehydro-1,2,1', 2'tetrahydro-psi, psi-
carotene-1,1'-diol; 2,2'-Bis(3-methyl-2-butenyl)-[epsi],[epsi]-carotene; 2,2'-
Bis(3-methyl-2-butenyl-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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[00112] anti -neopl astic agents and i nmunosuppressants, such as

am nogl ut et hi m de, ansacrine, azathioprine, bicalutam de, bisantrene,
busul fan, canptothecin, capecitabine, chloranbucil, cyclosporin,
dacarbazine, ellipticine, estramustine, etoposide, irinotecan,

| onusti ne, nel phal an, nercaptopurine, nmethotrexate, mtonycin,

m t ot ane, m toxant N ey VTedaTaty g _Ri kut am de

paclitaxel, procar éﬁﬂ)ﬁiecagﬁ%ﬁé-g& r%@ﬁr %Qﬁg@a@%@% ?ru m e)g’quglﬂxy)—
citrate, E 88 i pg]si de,4,3',e~sﬁemam|y@m,2,r,em&&mh phiisi-catbnb-a[1ediof; o
citrate; 113] antd,-.pr ot ozoa ents, such as_atovaquone, o
benzni dazol e, deco&h‘l( ?Syg‘?"iybggﬁgﬁi"ﬁif}?@ﬂf’ir?@fﬁ‘rﬁ{haﬂmpﬂﬁl‘&ﬁﬁ’ééﬁ A-
furoate, dinitolm ggmdéiyaarphiidoR@ahiib n'g@%}cﬁ Ni_AR .- e,

nitrof urazone, omidazol & and tini daz%q%e?g[ 0114 aﬁ-tll'-gis&;/’c otics, such
as aripiprazol e, clozapine, ziprasidone, haloperidol, nolindone,

| oxapi ne, [00¥1dr i dateleaanthis; CrltherethinyFehasnthin; Cansantking@apsanthin epoxide;
[ yohenas e 1 SDeth A0Sk ok eABSARE
ol anzapi ne; [ 00115 apdarutiony;rCrrshgaxmtitis;, 1 650aboas-3t4sdehydiazpirtna-carotene;
parical ool and Bor AL AUbReLl o OO e S B S
neurol eptics, suchaft@lePCA6#RheR alpha-Carotene; beta- Carotene; beta,beta-Carotene;
beta, gamma-Carotene; beta,[epsi]- Carotene; beta, [phi]—Caroténe; beta,psi-
Carotene; gamma-Carotene; gamma, gamma-Carotene; gamma,psi-Carotene;
[delta]-Carotene; [epsi] -Carotene; [epsi] (1)-Carotene; [epsi),[epsi]-Carotene;
[epsi],psi -Carotene; zeta-Carotene; zeta-Carotene, asym.; eta-Carotene;
[theta]-Carotene; xi-Carotene; [phi]-Carotene; [phi],[phi}-Carotene; [phi],X-
Carotene; [phi),psi-Carotene; X, X-Carotene; psi-Carotene; psi,alpha-Carotene;
psi,psi-Carotene; [theta]-Carotene; beta- Carotene-5,6,5',6 '-diéﬁoxide; beta-
Carotene 5,8,5',8'-diepoxide; beta, beta-Carotene-2,2'-diol; beta,beta-Carotene-
2,3-diol; beta,beta- Carotene-3,4-diol; beta,beta-Carotene-3,3'-diol; betabeta-
Carotene-4,4"-diol; beta,[epsi]-Carotene-3,2'-diol; beta,[epsi]- Carotene-3,3'-
diol; beta,psi-Carotene-2,3-diol; beta,psi-Carotene- 3,3'-diol; [epsi],[epsi]-
Carotene-3,3'-diol; [phi],[phi]-Carotene-3,3'- diol; psi,psi-Carotene-16,16"
diol; beta,beta-Carotene-3,3'-diol dipalmitate; beta,[epsi]-Carotene-3,3"-diol
_dipalmitate; beta,beta- Carotene-2,2'-dione; beta,beta—Carotene-'SA-dibne;
beta,beta- Carotene-4,4'dione; beta,psi-Carotene-3,4-dione; [epsil,[epsi]-
Carotene-3,3'-dione; beta,chi-Carotene-3',6'-dione; beta,X-Catotene- 34-
dione; beta,psi-Carotene-4,4'-dione; beta,[phi]-Carotene-3,4- dione; psi,psi-
Carotene-4,4'-dione; alpha-Carotene 5,6-epoxide; beta-Carotene 5,6-epoxide;
zeta-Carotene epoxide; Carotene oxide; beta,beta-Carotene-3,4,3',4'-tetrol;
betabeta-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"-riol; 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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anyl obar bi t one, barbitone, bentazepam bromazepam bronperidol,
brotizol am butobarbitone, carbromal, chl ordi azepcudde,

chl or net hi azol e, chl orpromazi ne, chl orprothi xene, cl onazepam

cl obazam cl oti azepam cl ozapi ne, di azepam dropeddol, ethinamate,
fl uani sone, flunitrazepam triflupromazine, flupenthixol decanoate,
fl uphent hi xol decang, ate, f] urazepam bapent| n, hal operi dol,

| orazepam | or et az ex-2-al g plant-ar hsta-Geroteniddely bata[epsil-

met haqual one, met hybefm@g{;) tg,;@rpgﬂ@a}&éﬂ 3-E}é)hgtg,fﬂﬁﬂJCa%tEﬁ-g@oqp@e@,[epsﬂ-

ol anzapi ne, oxazepam pent perp

prochl or perazbe, ps€antaphek beta,@hlhﬂﬂbﬁen-ﬁmiﬂqeta;}(ﬂnmtenim Jbeta, psi-Caroten-
and zopi ol one: [ 001 TS EBAHEED SRR G [T Ler e BEC b B okt 1o}
and zopi cl one;

bet amet hasone, bude g [@gi]- @ﬂﬂéﬂ-ﬁ@@ﬁ@ﬂﬁ?ﬁ}eﬁoﬁswxmﬂﬁdﬁ:hgd beta-

dexanet hasone, fludrocortisone aceta | uni solide, fluocorto
fluti casone propi ongﬁ@tenﬁwmf@bﬂtﬂr%ﬁ@ﬂm@, PoplaetseCaroton-drane; beta,[epm]-

pr edr dsol one, prednj X Ki nsonl an
agents, such as apogo%?’p i‘he, Eé%ﬁ%%#] %‘?%%4&15@%%’?%1 Elta’foéeglr '8%3’
mal eate, pram pexol €arotsnps-oue; alpha-lﬁiotomdlel‘amrmﬁﬁmﬁnquanthmA,
[ 00120] gastrointestipal a h as | ci netidi ne,
ci sapride, di phenoxﬁLr‘FjéﬁqB %‘1%1133 ﬁ&ﬁ%ys‘ﬁ?tﬁ%en Ehloroxsutizs azol e,
| oper ani de, nesal aZCHﬁysadﬁhe%%ch&hﬁeCm%EB@ﬁﬁﬁP ha-@ﬂﬁ%ﬂﬁ%é’tél@ﬂa‘gm, beta-
rabeprazol e sodium ranitidine HCL and sul phasal azi ne;
Citraurinene; beta-Citraurinol; Citroxanthin; CompoundX Cp.:
Corynebacterium poinsettiae; Corynexanthin; Corynexantbm glucoside; C.p,;
C.p.; C.p.; Crocetin; gamma-Crocetin; Crocetindial(dehyde); Crocetin

dig!ucosyl ester; Crocetin dimethyl ester; Crocetin gentiobiosyl glucosyl

diaster; Crocetin glucosyl methyl diester; Crocetin monogentiobiosyl ester;
Crocetinsemialdehyde; Crocin; Crocoxanthin; Crustaxanthin; Cryptocapsin;
Cryptocapsone; Cryptochrome; alpha-Cryptoeutreptiellanone; beta-
Cryptoeutreptiellanone; Cryptoflavin; Cryptomonaxanthin; Cryptoxanthene;
Cryptoxanthin; alpha-Cryptoxanthin; beta-Cryptoxanthin; Cryptoxanthin
5,6,5',6' diepoxide; Cryptoxanthin 5,6,5',8' diepoxide; Cryptoxanthin 5,8, 5,8’
diepoxide; Cryptoxanthin 5,6-epoxide; Cryptoxanthin 5,8-epoxide;
Cryptoxanthol; Cucurbitaxanthin; Cyclic zeta-carotene; Cynthiaxanthin,
Decahydro-beta-carotens; 1,2,7,8,11,12,7'8',11',12"- Decahydro-psi,psi-
carotene; 7,8,11,12,15,7',8,11',12',15' Decahydro- psi,psi-carotene;
1,2,7,8,11,12,7',8',11',12"-Decahydro-psi,psi- caroten-1-ol;
Decahydrolycopene; Decaprenoxanthin; Decaprenoxanthin diglucoside;
Decaprenoxanthin monoglucoside; Deepoxyneoxanthin; Dehydro- see also
Bisdehydro-, Didehydro-, MonodehydroDehydroadonirubing
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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[ 00121] keratol ytics, such as acitretin, calcipotriene, calcifediol,
calcitriol, cholecalciferol, ergocalciferol, etretinate, retinoids,
Targrerin, and tazarotene; [00122]1ipid regulating agents, such as
atorvastatin, bezafibrate, cerivastatin, ciprofibrate, clofibrate,
fenofi brate, quvastatin genfibrozil, pravastatin, probucol, and

simvastatin; [00123) ﬁ&iea%aJDeﬁydraH%peﬁé 1@618'1136’&5@}(})'%{0%?%% AR

tizani dine HCL; [0012 l?,nut ritional agents, such as cal
car ot enes, di hydrotleleﬂ 'SDehydtonovapeenatxeathing ht'{19-Deliydwnommprenesmdirin; 34

Vitamn E and vit ey Re T 38 8utinh Al Bl et hBudn e
dext r opr opoxyphene, Dehiyaopliybénes] 142 Nehydoplisrbone; 2' DAy dbylkstaniaxanthin;
mept azi nol , met hadqn phi ne, nal buphi ne and pentazoci ne;

[ 00126] sex hor non e33 %ﬁ@ﬁ@@@ﬁ%‘?ﬂ%@ﬁ@d&@dﬁp& elaydeoriefnyibsing 3'dl-e

danazol , Dehydrorubixanthin; Dehydrosqualene; 7,8,7',8'-Dehydrozeaxanthin; 7,8-
Dehydrozeinoxanthin; Demethyl(ated) spheroidene; Deoxyflexixanthin;
Deoxylutein I; Deshydroxydecaprenoxanthin; Diadinochrome;
Diadinoxanthin; Dianhydroeschscholizxanthin; 4,4'-Diapo-zeta-carotene; 4,4'-
Diapocaroten-4-al; 4,4'-Diapocarotene-4,4'-dial; 8,8'-Diapocarotene-8,8'- dial;

6,6"-Diapocarotene-6,6™dioic acid; 8,8-Diapocarotene-8,8'-dioic acid; 4,4'-

Diapocaroten-4-oic acid; 4,4'-Diaponeurosporene; 4,4'- Diaponeurosporen-4-
oic acid; 4,4"-Diapophytoene; 4,4'-Diapophytofluene; 4, 4'-Diapo-7,8,11,12-
tetrahydro lycopene; Diatoxanthin; Didehydro-~, see also Dehydro-,
Monodehydro 3',4-Didehydro-2"-apo-beta-caroten-2'-al; 3',4'-Didehydro-2'-
apo-beta-caroten-2'-ol; 7,8-Didehydroastaxanthin; 3', 4-Didehydro-beta,psi-
caroten-16"-al; 3,4-Didehydro-psi,psi- caroten-16-al; 3,4-Didehydro-beta,beta-
. carotene; 4,4"-Didehydro-beta -carotene; 3,4-Didehydro-beta,[epsi]-carotene;
3,4-Didehydro-beta, [phi]-carotene; 3,4—Didehydro-beta,X—camtene; 34
Didehydro-beta, psi-carotene; 3',4'-Didehydro-gamma,psi-carotene; 7,8~
Didehydro- [phi},{phi}-carotene; 7,8-Didehydro-[phi},X~carotene; 3,4-
Didehydro-psi, psi-carotene; 7,8-Didehydro-beta,beta-carotene-3,3'-diol; 7,8-
Didehydro-beta,[epsi]-carotene-3,3"-diol; 3,4-Didehydro-beta,beta- carotene-
'2,2'-dione; 3',4'-Didehydro-beta psi-caroten-16"-oic acid; 3',4'-Didehydro-
beta,beta-caroten-3-ol; 3',4"-Didehydro-beta,beta- caroten-4-ol; 7,8-
'Didehydro-beta,[epsi]-caroten-3-ol; 7,8-Didehydro- beta,[phi]-caroten-3-ol;
7,8-Didehydro-beta, X~caroten-3-ol; 3',4'- Didehydro-beta,psi~caroten-3-ol;
3'4' Didehydro-beta,psi-caroten- 16'-ol; 3',4'-Didehydro-beta,psi-caroten-18'-
ol; 3',4"-Didehydro- beta,beta-caroten-4-one; 3',4'-Didehydro-beta,psi-caroten-
4-one; 7',8"-Didehydro-beta beta-carotene 3,4,3"-triol; 3,4-Didehydro-1,2-
dihydro-psi,psi-carotene; 3,4-Didehydro-1,2-dihydro-psi,psi- caroten-20-al;
6,7-Didehydro-5,6-dihydro-beta,beta~carotene-3,3'-diol; 3',4'-Didehydro-1'2'-
dihydro-beta,psi-carotene-3,1'-diol; 3',4'- Didehydro-1',2'-dihydro-beta,psi-
carotene-1',2'-diol; 3',4-Didehydro- 1',2"-dihydro-beta,psi-carotene-4,2'-dione;
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dehydr oepi andr ost erone, ethynyl estradiol, frasteride,
fludrocortisone, fluoxynesterone, nedroxyprogesterone acetate,
nmegestrol acetate, nestranol, nethyltestosterone, norethisterone,
norgestrel, oestradiol, conjugated estrogens, progesterone,

ri mexol one, stanozolol, stilbestrol, testosterone and tibolone'

[00127] sti mul ants, suc s, anphet am ne, dexanphetam n
dexf enf | uram ne, Yﬁfﬁé’ ﬁ%}g YdrapshBscaropanerd 2ediak d ggsﬂl‘iﬁhydfo-5 6-

h toid th t 1
rheunatoid arthri '(ﬁh ategﬁ?%bg‘f“ﬁ@%@“@&w%&h r?&'&ih ucose

and gol d sodiumthio rugs for osteoporosis su
al endronat e and ralhsmﬁe@ﬁearot[e@@iﬁﬁ]hmd;aﬂ S'elvideltyidnt-5, 651;Lhydro-beta,beta-

][ g%?é} gcr Ir -herpes cga.[o fgl ghtn%? 3‘% )fﬁdguv Idrc: I \ﬁ‘ac!lﬂ Cc%o-lbgt\é,lpgx—caxo €ne-2,1'2"-
triol; 1',16-Didehydro-1',2"-dihydro-beta,psi-caroten-2'-0l; 3'4'- Didehydro-
1',2"-dihydro-beta,psi-caroten-1"-ol; 3'4'-Didehydro-1',2'- dihydro-beta,psi-
caroten-2'-ol; 3,4-Didehydro-1,2-dihydro-psi,psi- caroten-1-ol; 3',4'-
Didehydro-18"-hydroxy-gamma-carotene; 7,8- Didehydroisorenieratene; 3',4'-
Didehydro-4-keto-gamma-carotene; 7,8- Didehydrorenieratene; 4',5'-
Didehydro-4,5'-retro-beta beta-carotene; 4',5'-Didehydro-4,5"-retro-beta,psi-
carotene; Didehydroretro-gamma- carotene; 4',5-Didehydro-4,5"retro-
beta,beta-carotene-3,3'-diol; 4', 5-Didehydro-4,5'-retro-beta,beta-carotene-
3,3'-dione; 10%,11'- Didehydro-5,8,11',12’ tetratiydro-1("-apo-beta-carotene-
3,5,8-triol; €', 7-Didehydro-5,6,5,6' tetrahydro-beta beta-carotene-3,5,6,3',5'-
pentol; 6,7-Didehydro-5,6,5',6'-tetra hydro-beta,beta-carotene-3,5,3", 5' tetrol;
3,4-Didehydro-1,2,7',8"tetra hydro-psi,psi-caroten-1-ol;
Didehydrotrikentriothodin; 7,8-Didehydrozeaxanthin; Didemethylated
spirilloxanthin; 1,2,1',2"-Diepoxy-2,2"b is (3-hydroxy-3-methylbutyl)3,4-
didehydro-1,2,1',2'-tetrahyydro-psi,psi-carotene; Diepoxy-beta- carotene;
5,8,5'8"-Diepoxycryptoxanthin; 5,6,5',6"-Diepoxy-5,6,5',6'- tetrahydro-
beta,beta-carotene; 5,6,5", l'—Diepoxy—S,G,S " 8'tetrahydro- beta,beta-carotene;
5,8,5',8"-Diepoxy-5,8,5",8tetrahydro-beta, beta-carotene; 5,6,5',6'-Diepoxy-
5,6,5,6'-tetrahydro-beta,beta- carotene-3,3'-diol; 5,6,5',8'—Diepoxy—
5,6,5',8'tetrahydro-beta,beta- carotene-3,3'-diol; 5,8,5',8'-Diepoxy-
5,8,5',8'tetrahydro-beta, beta- carotene-3,3"-diol; 5,6,5',6"-Diepoxy-
5,6,5',6'tetrattydro-beta,beta- caroten-3-ol; 5,6,5',8'-Diepoxy-
5,6,5'8'tetrahydro-beta,beta-caroten- 3-ol; 5,8,5',8'-Diepoxy-
5,8,5,8'tetrahydro-beta,beta-caroten-3-0l; 5, 6,5',8"-Diepoxyzeaxanthin;
5,8,5',8-Diepoxyzeaxanthin; Digentiobiosyl 8, §'-diapocarotene-8,8"-dioate;
Di~(beta,D-glucopyranosyi)-4,4'- diapocarotene-4,4'-dioate; Diglucosyl 8,8'-
diapocarotene-8,8'-dioate; Dihydroanhydrorhodovibrin; 9',10"-Dihydro-9"-apo-
beta-carotene-3,9'- dione; 9',10-Dihydro-9-apo-{epsi]-carotene-3,9'-dione;
7',8'-Dihydro-7'"- apo-beta-caroten-8'-one; 5',6'-Dihydro-5'-apo-18'-nor-beta-
caroten-6'- one; 7,8-Dihydroastaxanthin; beta-Dihydrocarotene; 1,1'-Dihydro-
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[00132] anti-enetics such as ondansetron and grani setron;

[ 00133] Fl avonoi ds and | sofl avonoi ds whi ch include the anthogani di ns
and ant hocyani ns; proant hocyani dins; flavan-3-ols; flavonols;

fl avones; flavanones; isoflavanones; salts and esters thereof. This
devel opnment is however, not limted to flavonoid conmpounds i sol at ed

fromplant, part ofuofl fitbicfs; 3DRIGbeBloaf RireABIL B MBIREAAABHS 7. B

enconpasses any suitable flavonoi d conpound iSolate
sources or cheni calDikydrghetagsi-casdene] 7,8aDiiyticegammarparstaire; TH8'eDibydon or

not yet discovered flavonoid con ang i.sof | avongind ound.. i.S
within the scope off*THE-ESt 'é%%tﬁ?er:?gg% 1§ .eif% r91§f' ﬁ"ﬁ%ﬁ'ﬁ%’ﬁﬂ@“
and isofl avonoi ds awtees2Diedrd-retdCddbtehed Wi2- ?&e-b&i' Vicdagdténg; 7,8-

Rel ease 1.3-2002, and in

Dat abase on the |sqof] ayvond Content gqf Foods )

USDA Dat abase for &H-EY Mb?aﬂ"t@fh? ,@ﬂfxﬁwﬂoégﬁae@qt%garms':dg@@g‘,sh
(http://ww. nal usday; i - i1 5O Ispfla nd
(http://wvw. nal . u?ﬂ%ﬁggj\?lg ?’ i c%%%%ﬁd/lgg%gﬁv. %Tﬂrsrf ()Yaré(;%%gf%il‘gf

t hem herewi t h i ncordidy ZBkBiltydror Eepsif,psicaiotent3, Wil-{ibl; i @-Rihydwmtsips- any

skill ed person how C Iy sHbtabl.e. £l avonoi d 1P .
I sof | avonoi d corrpotf%%t?cugﬂ?lt%gQogﬁrsgig%hgalgfbeﬁbe&p?aé‘gtsﬁfg‘g\?é{egﬁlr’rgﬁf . For
exanpl e, flavonoi d Dihygeitsbetptarétiee PIIB'AASE 1 -Diliir@b&s péitcaroten 1'-0l;
devel opment may be,_ but, %Ie not |imted i;o \ 1-%)( epi.ctechin, |
(+)-cat echin, procyahriiydabetapsicaaien Fro é[ﬂ%réor dgo-philmsi-spyofen-1'-ol; 1,2-
resveratrol, and tRhgpid i dsfd 4.5 @ﬁi;ﬁfo' el It .
are teiraterpenes ori%c{rﬁﬁﬂgg%om%;i rrgv on%%%gﬁgﬁggeg%?%’gl %%[oé’
phosphat e pat hways S¢ePifydrasbete. cpsl-cawotens-hd.6, 3'détml; T.d(arf768) source as
the '"isoprenoid paf. . Two _nmol.ecul es of .1h C P
ger anyl ger anyl di ph?s"ﬁi@%%ecf‘%ﬁ?&%mglgcqsb&ef gﬁ%@@@nﬂ%@ﬁ%ﬁﬁ“
carot enoi d skel et ordihyldeyInahcarQrdar U3-Dihgire By daij/dtd]ydeéﬁWI,z-Dihydrm
subcl asses, i.e., nore palar conpounds called xapt_hophyl s,_or
oxycar ot enoi ds, and-4adiydunbEFklconeas deaPBArochf veieprestotqnenT S8Pihytns
fgggr as car ot enoi d 23} BgcARth-£.3f; 91 L s 81l b otBRY -HEREL 3! 1Y
Dihydro-3',4"-didehydro-3,1"-dihydroxy- gamma-caroten-2'yl rhamnoside;
1",2"-Dihydro-1',2-dihydroxy-4- ketotorulene; 1',2'-Dihydro-3,1'-
dihydroxytorulene glucoside; 1',2- Dihydro-3,1'-dihydroxytorulene
rhamnoside; 1',2-Dihydro-4,2'- diketotorulene; 3'-Dihydro-[boxH]-doradecin;
1',2"-Dihydro-1'-glucosyl-3, 4-dehydrotorulene; 1',2-Dihydro-1'-glucosyl-4-
ketotorulene; 1',2'- Dihydro-1-hydroxy-gamma-carotene; 1',2-Dihydro-1*-
hydroxychiorobactene; 1',2"-Dihydro-2'-hydroxy-3',4'-dehydro-4-keto-
gamma-carotene; 1',2-Dihydro-1'-hydroxy-3,4-dehydrotorulene glucoside;
1',2"-Dihydro-1-hydroxy-4-keto-gamma-carotene; 1‘,2‘-Dihydi‘o-1'—lhydi'oxy-
4-ketotorulene; 1',2'-Dihydro-1"-hydroxy-4-ketotorulene glucoside; 1',2'-
Dihydro-1'-hydroxysphe roideneone; 1',2-Dihydro-1'- hydroxytorulene
glucoside; 1',2"-Dihydro-1-hydroxytorulene rhamnoside; 1, 2-
Dihydrolycopene; 1',2"-Dihydrolycopene; 7,8-Dihydrolycopene; 1,2- Diliydro-
1-methoxy-lycopen-20-al; Dihydromethoxylycopene; 5,6-Dihydro-4-

=)
=

methoxy-lycopen-6-one; 1,2-Dihydroneurosporene; 1',2'-

Dihydroneurosporene; 1,2-Dihydro-1-OH-lycopene; 1',2"-Dihydro-1'-OH-

torulene; 2'- Dihydrophillipsiaxanthin; Dilydrophytoene; 1,2~

Dihydrophytoene; 1',2"- Dihydrophytoene; 1,2-Dihydrophytofluene; 1°,2'
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to in sone enbodi nents chem cal conpounds or conpositions derived
froma naturally occulting carotenoid or sinply to synthetic
carotenoids. In sone enbodi nents, ternms such as carotenoid anal og and
carotenoi d derivative may generally refer to chem cal conpounds or
conposi tions which are synthetically derived from non-carotenoid

based parent cOMPOUREGdrofHETHRAe; 78ISy dH-B, 7R b¥ta B a2 Y

resenble a carotenoid derived anafo In certain enbo |rrents terns

such as car ot enoi d %Wwombmﬂ&(ehﬂs&mcﬂmmm Héneral | y
refer to a synthet 'I5’1h 5§ ‘ﬂ@llo e qéé@ %@Pﬁ&gﬁgﬁér I?gwgﬁar otﬁonm%jn_

Exanpl es. of car ot enoi provi
Handbook, " edited M’-G)xhﬁdmky@nthexanﬂim 3%% ydvdxiyedlphascaltigne] 314—D1hydroxy—

Lgfgéﬁoﬂgﬁ o L oo S B e Mg Joh Dt e
of the present devq L:%ao@mtenewg 5B ESRABLES et UG, 33ch ude

ast axant hi n, zeaxant tein ycopene, beta-car ot ene

[00139] O her non- | iDihydrexy- b%ahﬁaﬁgco@ﬂe-ﬁ,&l-dmﬁ, By -Béydraxiynbpta fepsil-enoi ds

L 9 OB Do 5 8% 0 B A USSR onis v

Al | oxant hi n; Amar o@hwm-mnm%mm@ﬂ@mﬂsmmy&xﬁbeth,bvwcmtdnm;

S o e e e B bt
caroten-4~one; 3,3'-Dihydroxy-beta,[epsi]- caroten-4-one; 3,3"-Dihydroxy-
beta,chi-caroten-6'-one; 3,8-Dihydroxy- chi,X-caroten-6-one; 3,3'-
Dihydroxydehydro-beta-carotene; 3,3'- Dihydroxy-?,S-dehydro—beta-carotene;
3,3'-Dihydroxy-7,8,7',8'-dehydro- beta-carotene; 3,3'-Dihydroxy-7,8-dehydro-
beta-carotene-5',6'-epoxide; 3,3'-Dihydroxy-2,3-didehydro-beta,beta-carotene-
4.4'-dione; 3,3'- Dihydroxy-7,8-didehydro-beta,beta-carotene-4,4'-dione; 3',8'-
Dihydroxy-7,8-didehydro-beta,chi-carotene-3',6'-dione; 3,3"-Dihydroxy- 2,3-
didehydro-beta,beta-caroten-4-one; 3,3'-Dihydroxy-7',8"-didehydro- beta,beta-
caroten-4-one; 3,4"-Dihydroxy-2,3-didehydro-beta,beta- caroten-4-one; 3,3'-
Dihydroxy-2,3-didehydro-beta,[epsi]-caroten-4-one; 3,8-Dihydroxy-7',8'-
didehydro-chi,X-caroten-6-one; 3,6"-Dihydroxy-7,8- didehydro-6',7'dihydro-
beta,|epsi]-carotene-3',8'-dione; 3,3'-Dihydroxy- 7,8-didehydro-7',8'dihydro-
beta,chi-carotene-6',8"dione; 3,1'- Dihydroxy-3',4'-didehydro-1',2'-dihydro-
beta,psi-caroten-4-one; 1',2- Dihydroxy-3',4'-didehydro-1',2"-dihydro-beta,psi-
caroten-4-one; 3,5- Dihydroxy-6,7-didehydro-5,6,7',8"-tetrahydro-7"-apo-beta-
caroten-8'-one; 6,3'-Dihydroxy-7',8"-didehydro-3,6,7,8-tetrahydro-beta,beta-
carotene- 3,8-dione; 3,3'-Dihydroxy-5,8,5',8"-diepoxy-beta-carotene; 5,6-
Dihydroxy~5,6-dihydro-10"-apo-beta-caroten-10'-al; 5,6-Dihydroxy-5,6-
dihydro-10"-apo-beta-caroten-10"-oic acid; 5,6-Dihydroxy-5,6-dihydro 12'-
apo-beta-caroten-12'-oic acid; 3,3'-Dihydroxy-7,8-dihydro-beta, beta-carotene-
4,4'-dione; 3,1'-Dihydroxy-1',2'-dihydrotorulene; 1',2- Dihydroxy-1',2'-
dihydrotorulene; 3,3"-Dihydroxy-4,4'-diketo-beta- carotene; 3,3"-Dihydroxy-
2,2'-dinor-beta,beta-carotene-4,4'-dione-3, 3'-diacylate; 3,19-Dihydroxy-3',6'™-
dioxo-7,8-didehyro-beta,chi- caroten-17-al; 1,1-Dihydroxy-2,2'-dirhamnosyl-
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Anhydr or hodovi bri n; Anhydr osaproxant hi n; Anhydr owar r ni ngol ;
Anhydr owar m ngone; Ant heraxant hi n; Aphani ci n; Aphani col; Aphani n;
Aphanol ; Aphani zophyl | ; 8'-ApoTbeta-caroten-8'-al;

10' - Apo- beta-caroten-10'- al; 12'-Apo-beta-caroten-1218.1;

14' - Apo- beta-caroten-14'-al; 6 -Apo- psicaroten-6'-al;

8' - Apo- psi - caroten | o e

carot enal ; beta- Ap0182 It?‘atreg?@] b:jét%' S %p%%g?%t -;é,ﬁaﬁﬁlydroxyecmnenone,
bet a- ApoI g b car ot eﬁ@ﬂ'—DM@:yAﬁq@re@ny-ﬁl@hmmtmb 3, ﬁé]lh;é&@:lﬁy 5,8-epoxy—a1 ha-
car o one- 3, 8 - di of SueEoLY D DOR Y EsRoNy DECRARE 5 DIROPe R
caroten-8' -oi c aci %IZ) nggilnc aCIo@&x‘éﬁ%@?ﬂh?dr@ihs%@eﬁt@dﬁ-ﬁéo@ent@ﬁ%‘beta-carotene;

Apo- bet a- caroten- d et a- -2' = car ot’enol

bet a- Apo-2' - carot ésﬂhlaﬂm@nouylmw@m, W3- Dﬂmieoxmﬁokﬁogmotomaﬁr-

5 - Apo-bet a. car ot SESREBIEERHERS ity RS BpaREes SLOSRAMEER G ho

Apo- 2- | ycopenal ; :ﬁmh}apehY&QE ?Dﬁﬂ-ﬁ' o-l'xcﬁﬂﬁﬁaibeta,pm-caroten-ti- one;
Apo-8'-|ycopena|; 10' - vi ol axant hal ; Apo-12c vi ol axant hal ; :
Apovi ol axant hi nal ; stﬁlélérﬁaﬁmen%ﬁ-D;hpfétosy-,%é@;cbﬁ@hpﬁqaﬁrotene-3 4-dione;

-4- hi nal 3 '
Apo- 4 zeaxant hi nal s AATSRARER:2 A ACRAB o ASHAGRNEUBY ITo: 8! 3 9.

Ast axant hi n; Aster| hic dci none; zet a- car ot €ne;
Aur ochr omre; Aur ox arﬂlhydmxsﬁ@-abtlh3-bmmfmatmﬁ#%pn&me'idﬁamt,érﬁi al

phyt oene; Bacteri 08y terjoerythei.n t
Bact eri opur purin al dﬁ%‘{}&fg@%{a"gﬁ{}%@ﬁﬁw%ﬁ p%’f =5’Ef'o]3%%ﬁ9i‘#?“°"beta‘
Bact eri ozuberin di @hmam; 3j#:DiBadrbey-2, 6,&@%&&%11}7&@@%:%9&#@&)&11&-44 -dione;

al phaBact eri or uberi th Bi.saphydr obact eri omherin;
Bi gdehydro bet a- car ﬂ@'@%ﬁéﬁ% Eetz,geta-carotene44 ione; 3,3
2,2'-Bi s(4-hydr 0Xy{§h§@6ﬂ¥i3 223‘3&5&33‘&1% W&W@%&eﬂ&@ﬁo&eﬁ@&p&mﬁw,

2,2'-Bis[3-(glucosyl oxy) -3- gl buty 34, 3", 44et audehydr o-
1,2,1',2" -tetrahydde d1my='ls& 'cﬁ'-etn hmmmtabemza@@nﬂmsml%beta D-

| |
Bi s(4 ﬁ;ﬁ[‘gi& OV TS 2 3t PR e 65 B SRR 505 hrofeng 02
Eygr OXY- g met hyl - 2-dintieeh gt Dili}ﬂﬂsnylsl' e'ﬂssuteimhydibsﬂ‘mpo - P§' dor-Béta-caroten-6'-
F OXy- o-
et hyl but y1- 3, 4, 31 OB%ide LRGNl R, B 2 tetrahirorzemepintency 5 - DVRKH S G-

1,1'-diol; 2,2'-Bi g . . 2,2 -
Bi s(3-net hyl- 2- buteny%‘ﬂ?zﬂ&ie&b@@{cﬁb}@g&éﬁ%&%& 3@%&?&&%{@ %Z}e& psi

-caroten-1- ol tetrahydro-chl chi-carotene-6,6'-dione; 9" 10'-D1hydro- eta- zeacarotene 3,17-

2,2 -Bis(3- rrethyl e 4.3 4det.r adely ,

2' -tetrahydropsi, pé?l @gﬁ g‘{ %?8% 0 Pjoxer 8- dlogeg’afgﬂge(t@aﬁ%?ﬂwgﬂ’&ﬁ%%%
-1,2,1',2" -tet rahyd;emwarcmﬁie, Hgibikatocictin Gardtede; 4p'-Dliketo-gamma-carotene; 4,4'-
2,2'-Bi s(0-nethyl-5-_ C neth nt osyl oxy) - \

3, 4,3, 44et r adehyd %0%@1%@3&%3#%%@6&?&01@# -casteneehd= 1, 11- di ol ;
3,3 - Bis(r hamosy'ﬂ%é&lg&?eﬁe @ﬁk&oﬁ?&cﬁiﬁlﬁﬁm 3,3"-Diketoretro-beta-carotene; 3,3'-
2,2' - Bi s(rhannosyl oxy)

t et radehydro- 1, 2, 1'Di Oneﬁﬂﬁl@ﬁ%rwowq@szﬂ'ﬁﬂ@b@mﬂ@amﬂmd eA-Dilgtn:

[00141] Cal oxant hi N ﬁ”ﬁw" 2} Cﬁ%&s'%@{ .
Capsant hi n epoxi de; @’psa one; psén hlgfr{'gétﬁbég SO Ogﬂr&ene, ok
Capsor abi n; Capsor dimethorpdietalapsbedoate; SMWW carotene,3 3
16' - Car boxy1-3', 41- eh dr 0-,,9a car ot ene r

Cari caxant hi n; bet 'r?a? "5253 o-ga:gqnaﬁoéetngnfggs) B&-Qﬂ@ydro—
Car ot ene X; al pha- @;’:!Z,IJQQ’HGB-h drolp, -@ﬁ@sen@qtla-m%iﬂo 8 Alddeydro-
bet a, gamma- Car ot ene; bet%aéepm %%btﬁene bet a, ﬁaCar oteng

bet a, psi Car ot ene, Jeahas '@pmdrog&mcgam@w E) ‘dpianethoxy-3,4-
gamma, psi - Car ot ene;g:dd te Shilar
(*Carotene; [epsi] df epg‘?’f’ac%ﬁ g%h:a%?e[png]ﬁ%i lzarotgﬂé' 1 1 Pg%%t%wg ’]4
didehydro-1, 2,1',2‘-tetrahydro-ps1,p51-caroten-4~one; 1,1'-Dimethoxy-
1,2,7,8,1', 2-hexahydro-psi,psi-carotene; 1,1'-Dimethoxy-1,2,7,8,11,12,1',2"-
octahydro-psi,psi-carotene; 1,1'-Dimethoxy-3,4,3",4"-tetradehydro-1,2, 1',2'-
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1,2,7,8,11,12,7,8 ,111, 121- Decahydr o- psi, psi - caroten-I|-ol;

Decahydr ol ycopene; Decapr enoxant bi n; Decapr enoxant hi n di gl ucosi de;
Decapr enoxant hi n nonogl ucosi de; Deepoxyneoxant hi n; Dehydro- see al so
Bi sdehydro-, Didehydro-, MnodehydroDehydr oadoni rubi n;

Dehydr oadoni xant hi n; Dehydr ocar ot ene Dehydrocarotene ifi;

Dehydr obet a- car otene dro bet a- car ot ene; 31 4 - Dehydr o- gamma-
carotene; 3',41-Deh @Wé@lﬁﬁ@ m P"etmdehydm'l ,1,2"
Dehydr ogensns- P, Defayslraaesd ﬁ-&ot ermsnﬁetﬂa%g g;,fh%&st%yd%-

439 nono- CH; dehydrogenans ytoene ehydr’ogenans- Ph ene;
Dehydr ohydr oxyechi rgshpsigarogn-20edlyt'ddimethony- @,H#Mryhbrdm-pmmpteamdtﬁaeal

41 Dehydrol ycopene; ., 15,15 0l yco sene;
718 11 . 12 beh %%noﬁééﬁﬁé KRRy B8 poar SO Yol P L

11', 12" - Dehydr ononapinestiwxg1t)i' - taéhfdmlyaqieudrlw-mmem@iy- 1'2,2"
18) - oxo- gama- carotene Dehydr opapi | 1 oerythrin;

Dehydr ophyt oene; 11® @dr"BE‘HQEOEﬁS‘ﬁﬁ “@eﬁﬁéﬁwp&bpécﬂw%%
Dehydr or et r ocar ot eNngpatd. Q%Qﬁwwg&%ﬁw&tﬁwgwtﬁobﬁsﬁ 4 -

Dehydr or ubi xant hi n; Dehydr osqual ene eaxant hi'n;
7,8- Dehydr ozei noxaditgicaroteme-§i8- Wwa(%ﬂéd)melphm,hntﬁem‘etenea 4,3' A'tetrone;

e Xt R, Bion s SRR 500 R Bt or-
4, 4' - Di apo- zet a- Cardibﬁt% ]ZImﬂo-—lOBp&{GfB:@b@b@lﬂ-nﬂmﬁndO' al 5 6 5‘6-steco-beta,
4, 4' - Di apocarotene-4,4'-di al ; apocar ot ene-

6, 6- Di apocar ot ene- 6b°@‘936?t61i1‘?:5 @ép@‘et'@nﬁ 74331%%?@%%5@71’& éz»lérm c
acid; 4,4'- Di apoc%&i&éﬁyﬁi@l?lﬁ@h%’bﬁcﬁcl%%qs”%&yfyﬁiﬂ(}fafﬁﬁﬁ%ﬁ

Di aponeur ospor en-4-_ 0l ¢ Aacl
4, 4" - Di apophyt of | ue]ﬁ@decahydwlngpa%ﬁbalﬂ@pﬁmﬂ@: betetDamdecinpalphaopene;

Di at oxant hi n; Didehy e Lebydro-, Mnodehydro
3',4' - Di dehydro- 2" - %ég%‘@?'gﬁég%i’%ﬁ SR 30 "4 Di dehydr o- 2" -
apo bet a-caroten-2'-o0l; 7, 8-D dehydroast axant h| n; 3,

4' -Di dehy@mMZJ]et a, pEdtm&muteeEemﬁinenﬂ Elxarthing d-@pﬂ«ﬂrpnxﬂﬂhmp’ﬁi Epilutein; 5,6-
caroten-16-al ; deh a, acar qt.ene: dehydr o- bet a
-carotene; 3, 4-Di deﬁf’ t°3r° ﬁ’s{)ﬁ‘: B gl}.pecar%tqu, B8 PRSIgRarofene;
[ phi kcar ot ene; 3, 4- Pz-@%l%dt 97@1131?@'@alr1®1§18€cah§d104)%sig§£ﬂ?éﬁgr $6Bp6iyR

psi -carotene; 3',4'-Di dehydro’ car ot ene ro-

[phi ], [ phi kcar ot ene?’ 37¢é¢hﬂ%ﬁg@ﬂw§mﬂbm¢%@cm&3§d@1 5 S'EPOXY-'T' 8'-

Di dehydro psi, psi ! 1 a1 41
7, 8- Di dehydr o- bet a, cg&gg car’%tdehﬁngbeﬁa’beaa gﬁmta?e'g 3"-diol; 1',2-Epoxy-3,4*
Di dehydr o- bet a, [ epsdifiehydtosl, E'nﬁhyﬂ;@betd,pﬁt car@erd2 Ol dEHhEPoRY-BE-diddistin-

oo e AR S LR s Bl

caroten-4-ol; 7, 8- ' 8% keBRBydro- b %3 h
bet a, [ phi ] - car ot en- .Gﬁiéugdke.s%?!,dg -k rodlgoetgg@’%tg??%ttéeﬂn 3335 %@351% Eﬁd}@

Di dehydr o- bet a, psi @kdtdeb}’ﬂr@- %6.5, ﬁmﬁﬂhydm-mm-éafb@tla?’éél ﬁlﬂéﬁ@@@m
16~ ol 3. 4"~ DI delydl oo el & it 8008 Wil il B BT i

bet a, bet a- car ot en- 4-°0né -oné*
7', 8' -Didehydro- betﬁﬁ-ﬁpbmﬁ,éxcﬁﬁ;dr@lﬁaﬁo-Bbtatcanotdne-SamdlEl_ d8h Edoxy-5,3-2-
di hydr o-psi, psi - car gt ene: 0t bela armiie, f0r-Zick s ¥ HnSeyPss - Ry dro-12"apo-

car ot en- 20- al ;

6, 7- Di dehydr o- 5, 6- otbdtﬁt@lﬁaeﬁuas @z'tmps,s@pei B.8-dByalro-Béts) beta- carotene 58-
3',4" -Di dehydro-1' 2'- d|h dro-beta, psi-carotene-3,11-di ol ;

Di dehydro-1', 2 - di H§RIXS YR Tbety teme; 5,6-Epogy-5,Gdihyarog eﬁ’dﬁmﬂ'

', 2" -di hydro beta e N L1 _1t

3, 4-Di dehydro-1, 2- &{% 9%%%-5%%?%@@%%&?%51] o arcftene 1, 2"-Epoxy-1,2-

7", 8' -Di dehydr o- 5, Gdlhyﬂrmivdmtpsmrcaeﬂmel'ﬂ—Epmwt ‘ehdihydio; [Gpﬁ]lps&-eamtahe, 1,2-

6. 7-D dehydro-5, 6- dﬁp qugﬁt?drg%[sfﬁﬂ-cc%rro gn%n 6 %poxy-s 6- Jﬂw%ro-pm,pm—camtene
5,6-Bpoxy-5,6- dihydro-beta,beta-carotene-3,3'-diol; 5,8-Epoxy-5,8-dihydro-

beta, beta-carotene-3,3"-diol; 5,6-Epoxy-5,6-dihydro-beta,[epsi]-carotene-3, 3™
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bet a- carotene; 3, 4-D hydro-beta-carotene;

7,7 -Di hydro-beta-carotene; 7', 8 - D hydro-beta, psi-carotene;

7', 8" -D hydro-ganma-carotene; 7',8' - D hydroganmxa, psi - car ot ene;
7' ,8 -Di hydro-[delta]-carotene; 7',8' - Dihydro-[epsilpsicarotene;

1, 2-Di hydr o- zet a- carot ene; 1, 2-Di hydro- psi, psi-carotene; 7, 8-
Di hydr o- psi, psi - cargtieag: 0 -
78 D hydr o bet 2. a0T o G Epbrfls RS Byt RaES S 61 padraies B

9', 10' - Di hydr o- bet £poxy-5;8agbyt’e¢rbet8,[¢§i]-ca1dteué-3 ,378ioB'5;6IEpyxir-5,6-dihydro-
i 4 i - 17 L] I 20-
b1 Pol car ot e Ltk bt A B A B3RS o PR A G0 R 20t

bet a, bet a- car ot ene 33" 8\-Bi4L; ISSH—Epokyqs%B -dibydty e, lﬁ&é—@ar@t%hﬂ@f%-@@oﬁrs)h
7', 8" -Dihydro- betar‘ghsl caroten 3 car ot en- P- ol

Di hydr 0- psi , psi I;Let@,‘peta-gareteg3rg}d$',§' Broxy-5', 8'-dlﬁyd:o-beta,beta-caroten—3-
bet a- car ot ene- 3, 5, §; E@& 56- dah%g:%b%ca,[eg,sl] caroten-2- 01 5 g E(poxy-§ 6—%1}3(6:0-

5, 6- Di hydr o- bet a, [ep’S|’ otene tetrol;
Di hydr odecapr enoxar’n:tetal,psl-rcmutngl-&ﬂoipS,B(ﬁ)pxﬁ:s,8211hydro-beta,ps1—caroten—3 ol; 5,8-

D hydro-3', 4 dehy Q- 3, dr ox - C. ene; . 1, 2-0h dro-3,4-
dehydr ol ycopene: @%W{? m%“ﬁ'qurlgﬁ?’?‘&’ﬁfp%%éﬁh% Y-

7,8-Di hydro-4,4'- ch- aaﬂewde& &6>7,8-fetralydrbi- ’Bétﬁ',b&& cﬂrotéﬁlgiﬂib@@r@-liﬁ&cy% al;
7',8 -Dihydro-4,4'- "di apocaroten-4-0| C

b h)z/dro o dgmﬂgﬂdﬁoxa S S8 gty ldaaom@pm%qtmmgr de:
1 Di 1 |
ydro- glP 11%11%%)55'6 ﬁpg{fﬁ %f ﬁr&}% ?Lqildgﬁ%drE]Shé‘ ¥d§

di hydr oxyt orul ene ucosi ydr dxyt o ene
rhammosi de; 1', 2' - DiOhy(ROexidgrebeta, ttdcearatmi 91 d'rdide 3-acetate, 5', 6-Epoxy-3,3'-

3.0 hydr of box- 13- gLAdSH) funalinds 50 IO ANERIES e et

D| hydr o- P- hydr oxy- gghie-oliéd Dheuis; SJS—Epoxy-3 3.-dihydroxy-5,6- dihydro-beta,chi-
, 2' - Di hydr o- Phydr oxychi orobactene :
,2' - Di hydr o- 2' - hy §A®igp-@-ong; afijEP%r@ "Ailydrosydeirdhpdrebeinehi-caroten-6'-

|2 - Dihydro-P- hy droxys.g é)&}dfghy(ﬁﬁé% g9 @-lt&‘fﬂl?{lﬂeqetaﬁe%sy-carotﬁq-ll’ 19-
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hydr oxy4- ket ot or ul edidg; 11.2 “Epxy-i- @ﬁdcpmxi—l&huytlwﬂux@dm [é’ehyﬂrmryw-ene

gl ucosi de; Di hydro- S one

hydr oxyt or ul ene gl ¢t %@M% Apgldeﬁi'ch?/g?gl 2’ W&P%%?/P %en'l -ol; 1,2-
rhammosi de; 1, 2- mﬂb)(ﬁ-'l@,w&ww&}’i&ahﬂdm%asr pipdrent; ME@@)@rS-hydroxy-S'-apo-
7, 8- Di hydr ol ycopene; '[g{drol met haxy- | co‘{))en 20-a

Di hydr omet hoxyl ycoﬁ’éﬁeﬁafqe%s Sy BrEpoAy-5 aﬁéﬁ%‘%{ 3?@6‘[96‘%3:‘06106%'@‘3 10*diol;

1, 2- D hydr oneur osp o 3 - !
1 2. D hydr o 1 OFF | yoRo% s h%&fﬁpﬁa'ﬁ%%%%ﬁ&%sf EEP3 hydgoxy-5,8-dilydro-8-

Di hydr ophi | | i psi axaimb%meta- c@)&gﬁ&kﬂ;ﬂ;@-ﬁp@:}e}hﬂrﬁxy-&émdwka}’fapetbaﬁ-

Di hydr ophyt oene; en
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71, 81- Di hydror hOdq\Z'-ﬂ': Erﬁ-Eﬁoxg' ih%’drc?xwﬁé 7 tvndhﬁﬁr@-ncapmaamdmtai- %né;
Di hydr ospher oi dene; )ﬁ her oi dene;

3,4-Di hydrospirill osxsdrﬁm?‘ uteiy; @2-31%9?%5& &95%? 1Rioetahydrorpsi,psi-carotene;

3, 31. D1 hydr oxy- al phey BR5LER0ie a1 DA OXHIET 1 6A6RRENE2: Epoxy-

2, 3- Di hydr oxy- bet a, bet a- carot ene- 4 - di one;

Di hydr oxy[ epsi ] - cariahEht.1'2, 5", SEcishdrebetanst-earpien-4-adak, &t Rpeayphymene;

di 3,3'- Dihydr r -
b:afge[ epsi]- car )c/)t eﬁ%EHW%@‘ A ?p%ﬁ?ﬁéﬂsﬂs tgﬁ-%gﬁ ﬁgj’(e:%rc%’%hexz
g td| gn;a 3,3 t D|4i‘By5:jG Gm&dhﬁ'&tﬂpexygf Qﬁg&#?tltﬁhﬁi:efbem;imia ;ih,réieﬁa -hy 136Xy -
et a, beta-caroten r.OXV- a,beta-.c -4-one;,
35 B hydr oxy- bet AFADSERARGS it Bts o il dapg
caroten-4-one; 3, 3%; @EBN)SL@ZWQD%&QM&@EJ%‘elﬂdﬁehﬁ&% 63,85 ,@ Kekaﬁm

chi , X- car ot en- 6- one; R droxy ehydr o- bet a carotene 3,
beta,beta- caroten-8-one 3 -aoetate 19"-hexanoate; 5,6-Epoxy-3,3', 5'

tribydroxy-6', 7'-didehydro-5,6,7,8,5',6-hexahydro-beta,beta-caroten-8-one;
5,6- Bpoxy-3,3',5"-trihydroxy-6',7-didehydro-5,6,7,8,5',6-hexahydro-beta,
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2,1 ,2' -tehahydro- 3,4, 31, 41-tetrahydrol ycopene;
3' - D hydr oxyechi nenone; 3, 3" -D hydroxy-5, 6- epoxy-al phacar ot ene;

, 3' - Di hydr oxy-5, 8-epoxy- al phacar ot ene; 3, 3'- .
i hydr oxy- 5, 6- epoxy- bet a- carot ene; 3, 3'-Di hydroxy-5, 8- epoxy-beta-
arotene; 2-(Di hydroxyi sopentenyl)-2'-isopentenyl -beta-carotene;
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3, 3 -Di hydr oxy-2-n carqat ! 5
53 Dhydrony. 2, nojeddabeinehabarcaninand, 4.5 300 5 pybols:

di -acyl ate; 1, 2- Dh&ﬁtiﬁﬂyﬁ&hyxabf/dmwammﬂdmmpﬁrmuﬁ &@mommxaﬂhﬁ:-
Di hydroxyretro bet tene; Di]h%id OXVa2. 3'.etradehy -
bet a, bet a- car oteneaéé:tg PO 7&(28?}‘8‘11&1& E %%W%é”?h‘ﬂ%@%&éﬂ?@ﬁ%?
bet a. , bet a- car ot enebefa,Keta-giromRes 4-8ne34 =Ethoxy-4-keto-beta-carotene; Eu enanone,

Di hydr oxy-2, 3,2',3 -teradehydro- beta, beta-carotene-4,4"-dione
dipalnitate; 3,3' - %jwéaegom Egtrgpticfatons;

t et radehydr o- bet a, bet a-caroten-4-one; 1,1'- D hydroxy-3,4,3" ,4"-

t et8 r adehy fioda), 2. 1’ Fidvacke FIABUESRE RS brbBdi; PIRTALERE: Rcdixntlizone;

Di hydroxy-5',6', 7"  BliachromghEadiaganghin;apo- 18' - nor - bet a- car ot en-6' - one;
1, 1'-D hydroxy-1,2,1" 2'-tetrahydro-zeta-carot ene
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5,5 -Di hy -5, 6, 8ipanlxadel s I "
33 01 ny DU 3 5 Greapad B NG G Ay EDSA AR s s Bies s
91, 10' - Di hydr o- bet aiioatega(&mhobws}éhﬁirﬁgen 8 S'diqatdﬂﬂenmmqsybxmptd{tamsﬂ&&%o
or -clione 2,2'- et obact erj oruberi n:_ 3,.4- Di bet oten ,
4,4 -Diketo-beta- ¢ ‘f‘l%ﬁ“'@i?g““ ﬁngdmﬁek@t%])ggwgglf a)?ocaroqcéne-44
Di ket ocynt hi axant hi dioaté, 45bet g,@ BRI EM 7eg’ -‘éﬁfy@icﬁﬁ@'vdléboéarotene-él 4-
Di ket ol ycopene; Di ket opi_rardi xant hi n; Di ket or et r 0- bet a- car ot ene;
3,3 - Diketoret rod&l?ﬁ?:&ﬂﬁe@ﬁwﬁﬂthéﬂfégws Q"dlmokﬁp@?rﬁﬁl fiogiadistaddn;
4,4' -Di keto7,8, 7' tc?évi s @%&@&E '

3,3 -Dinet hoxy bet a, {) car g{%@e@ﬁg 88 dﬁ)ate’ Glucopyranosyloxy (see
bet a, [ epsi ] -car ot er@tuc&,yﬁmkymmﬁlﬁcoswe}gaéﬁfﬂ}apament@pmen@ 18Ghichyyimaxt+3G4y -
3',4'-dehyd

1, 11- Di ﬁe%/h(r)gygg 4- Qig%é’ﬁ{?gfgi dgly?o-béata,pﬁl-carotenc 1-Glucosyloxy-3,4-didehydro-1,2-
8' -

- hexahydr o- psi , psdmfcﬁb%si?ﬂﬁqcarbteié M%W?4%ﬂéh§ﬂf&ﬁ@0&h?dr&be&

7', 8' - hexahydro- psi, psi - car ot en- 3
di dehydro-1, 2,1’ z»sm%,rpteaﬁw}dréwbérGw&YbéV&ér@dehydro Ty -dihydro- beta,psi-

1, 11- Di net hoxy- 3’ gﬂ g%h'lyld mloa?l%xg_ealﬂrldlqghyﬁo_l iR dlh;(‘hL‘O- be.}ﬂ,%l ial'o’feﬂ-?'

2,1, 2" etrahydro- pS| pS| cdroten met hox

2' - hexahydr o- psi, psol; Eﬁlummbxy—:ﬁ’ 41" di hirpHG R ydillydRo- e, ibibcar@ted-4;oRe;-1-
oct ahydr o- psi , psi - ote \ A .

1, 11- Di net hoxy- 3, 4, “Gludosyliyy o hiidrkydrast-2,758" tgigahydro-psi,psi-casotene; 1-

t etrahydro-psi, psi @Rn&@ﬁyﬁﬁ@lid@d:&p@ﬁishwﬁrma 14@1ucosyloxy—1'2'—d1hydro~
tetradehydro-1,2,1',2" - tetrahydro-psi, psi-carotene:2, 2" -dione;

Di net hoxy-1, 2, 1, 2 befapsi &FF?EFF%&QGIB%QS}’]%X'@) 29‘ yerofphi ]:PSll%IQfﬁnﬁe1£ hoxy-
1,212 ‘tetrahydr@l’ur@?flyld%z'lf%?%’ﬁgﬁm,pgiﬂclmtengmm%goﬁﬂﬂ@dm 4,4

t et rahydro psi , psi Di et h
tetrahydrol ycopene; dispotaroineel+@lrgosylozy- ZﬁhﬁTGXY%%Q'Fthﬂdenléﬁlﬁdlhﬂbo-ene

DI ot iyl <5, 8¢ d apcraPerERBRY: ot PR R SR bR 2 oy

di apocar ot ene- 8, 8' -3-ghethyl-2+ butenyl) ~gaImma,gamma-carotene; 2- (4-Glucosyloxy-3-methyl-2-
2, 2-Di nor - bet a, betg}car&ene 31, 41letrone; noxant i n;

3' - Di oxi - 4- oxo- bet %rfé'hYEIi'oéX'@'mef%Jélez -pitenyDrierss E?PSIB'ParOtc%% érié
Glucosyloxy-3-methyl-2-butenyl)-2'-(4-hydroxy-3-methyl-2-butenyl)-7,8-
dihydro-[epsi),[epsi]-carotene; 2'-«(4-Glucosyloxy-3-methyl-2-butenyl)-2- (3-
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diol; 5, 6-Epoxy-5, 6-di hydro-beta,|[epsi]-carotene-3, 3 -diol
dipalmtate; 5,8- Epoxy-5,8-dihydro-beta,[epsil-carotene-3,31-diol;
5, 6- Epoxy-5, 6-di hydrobeta, [ epsi]-carotene-3, 3", 64riol;

5, 8- Epoxy- 5, 8- di hydro-bet a, [ epsi | -carot ene3, 3% 461;

5, 6- Epoxy- 5, 6-di hydro- beta, beta-caroten-2-o0l; 5, 6-Epoxy-5, 6-

di hydr o- bet a, bet a- Gadm¥1 caroten-18-0l; 2-[3~
5',8' - Epoxy-5', 8" -di tﬁ%ro beta)[g%stﬂé[e?:szla]r%a%%%n %-oo [éG]émESBdOKY)g 6-
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12Epoxy1278 1 R dP&xﬁr
Epoxy-7,8, 11,12, 1' Elzdeﬁydira ‘miit%%t ah@%%’(g{ogh a, pSI d ten-2- 1 2-
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2 6 Ehoxy oo o v GRmRAY SHsREd o e arafeT 3 il
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poxy-

19" -t et r a- hydr oxy- @PO-Petaipaieipn8reic acid 9rHydwoxy-8-anechetmcriotensdoacift a-
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tri hydroxy-6
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di dehydr 05, 6, 5’ , 64 gbtaafayténe; 1 BlyliioxyBefaldaine LEHRADRY Dot dépbten; 3.9

11' -olide; 5 6 - Epoxy-3, 5, 31-trihydroxy- 7- dldeh dro-5.6,5", 6¢
t et r ahydr o- 10, 11, 2EFOYsTAEERACHRIPNS &alﬁﬁiyr@w-aammar&amtem, 3o Bydrogi-idelel:

41, 51- Epoxy- 3, 6, 31cﬁfbléﬁ¥'d1~ﬁ§éﬂ> ﬁ-béta,bga g&gpe%;e(-;?:gi?gﬁﬁ" Rﬂﬁ{xﬁ}'ﬂétalb%ﬂﬁ |-

car ot en- 8-one; 5, 6- EpoxyZeaxant
Eschschol t aant hi n; c@@s%ﬂhn%,e&ﬁﬁydmy-bﬂabﬁahmqtmh4@m 4-atydroy-

4-one; 4'-Ethoxy- 4 Q; bet ene; 0 Euc don .

Eutreptiel | anone; FEIE 3?}“5'2{% évﬁgﬁﬁﬂé@e Eﬂéﬂl % one; 3'-

Fl avoxant hi n; Fl ex ll-}gﬂf&)dwﬁata,[@ﬁsll] 3EBeAS A-dietlet Md%yrbeta,cm-carotene-?,@-
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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met hyl - 2- but enyl Kepsi Mepsii-caroten-18-01; 213-(d ucosyl oxy) - 3-

met hyl buty1]-2' - (3- hydroxy- 3-net hyl butyl)-3, 4, 3", 44etradehydro-1, 2, 1
, 2'- tetrahydro-psi,psi-carotene-1,1 '-diol;
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Hexahydr o- beta psi - car%ten Z- Hy&ibﬁyﬁ&h,g 11", 12", 15' ﬁyHg%%Lépﬁ gepgg ta

. pSi - car ot en- 2- ol : carofen73'-oge; H-Hydnoxy-pripsialeguaten=4serie; &ﬁydwnymremamthm,
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7, 8 11 12 71, 81 Hexahydr ol ycopene
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8' -al; 3-Hydroxy-101-apo- bet a- caroten 10' -al : 3-

apo- bet a- car ot en- Perofe-4-ong; Bkiydsexy- 68 dﬁ’ﬁhﬁ@@fﬁs& '}iﬁb’d%{*@ﬁo'éetaawo’ieﬂe'
3Hydroxy8- apo- TR -7'-apo-beta- .8
ydroxy. 9 - apo. gfté’fg?oézg,?% tﬂgﬂfﬁi&?fp&lﬁ%ﬁfﬁt‘od? dihydro-7-apo-beta- caroten-8
Hydr oxy-9' - apo- [ epsing; %Hy@am—?!ﬁ'dr@hy@dﬁe&%@ehﬁ-@m@neﬁ, 8d10ne 1-
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al pha- car ot ene; }R}iﬂ?’iﬁ%’qaﬁ%ﬁﬁﬁ' f‘g‘t éhgﬁ jfeﬁglfﬁﬁ"@i‘g;e”a'ﬁ’p%’ Jc_%fyélf é;
2- Hydr oxybet a- car ot3€;4!ai1déﬁyﬂ:bbdl’ Q%ﬁﬁwe@,@m%ﬁmz%nwm&m%w
carotene; 3- Hydrodéfgamm car.ot ene; 4' Hydr oxy-ganmm-car ot ene; -

Hydr oxy- Nel t al car ot@dslydeo-}¢'ribydjo-betagsitsar P’éﬁ: énngFOl‘IY““'eﬁ'éﬁéhYdSQ
carot one- 3, 4. i one eI, 'f%tgdtgaﬁ‘é‘%%@?%%?ﬁ%&‘% fiehroxy2.3-

car ot ene- 3, 4-di one;
Hydr oxy- bet a, [ epsi ]dld&ydtbé&qmréhe&,beth-m&eai 4 4‘I-§t11bme;>@q-lydtoay-[4e$-sfu(jehydm~

ﬁ;{d?gggebgt : gle? 26,4;5 6%%¥%g§%gﬁeﬁ a,J[’ Lglty oxyg g, 56 8'—dlepoxy%eta-carotene
2" - Hydr oxy- bet a, betsagadrox L0 -diiero-2- dﬂxs%ﬁm&&f-a&@tﬁﬂymﬂy-sm&m@m

3- Hydr oxy- beta, beta- c,aroten-4- one,
3' - Hydr oxy- bet a, betox2pe} $merbefa-marotemt'-ongd-HBygroxy-1,2- dlhydro-pSI,pSI-caroten-

bet a, bet acar ot en- 4-gng. | f’%i&(.gi)pi«@ @ﬁg&o%ﬂalcafcﬁ%r@ g@ .8y p-

Hydr oxy- bet a, [ epsi K .caro r bt en=
one; 3Hydroxy-beta cthemroibmné & dianep4'- I—detdgxmi';ﬁ'ydlhwim-bpts,betamtaam-one,

4-one; 3- Hydroxy [ ep ~one psi -

car ot en4- one; § Mﬁ %é@?ﬁf%ﬁﬂz’ @P’é@%gﬁﬁ%&ﬂé “al pha-
carotene; 3'- Hydr 0>(M3ﬂrdhmh¥ﬂﬂmbﬁﬂ?&aﬁsﬂ7‘$ﬂ@1hydm-4 4’-d1apocarotene, 4.

3- Hydr oxy-3', 4" - def%ﬂ - g’% ene; 4- Hydr oxy:-- ,
di aponeur ospor ene; r ggggy oechinenone; 1'-Hydroxy- 2-&1hydro-2-1sopenteny1—2

di dehydr o- bet a, bet ghoneﬂg%gm@n}@oﬂeggq %ﬁgmﬁy eNyflfiRxy-

bet a, bet a- car ot en- droxy- et a, bgt a-

car ot en- 4-one; 3- dbhyd@n@mﬂpd@n%df-ﬂy&w&lL%ﬂdnyﬁmmmﬂlcbhliyd@xy-
oy 2.3 dohy a8 CaLO! B 4aRAGy LHS s b RBGAS

bet a, [ phi ] car ot en-
Hydroxy-7',8"-dihydroreticulataxanthin; 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-
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Hydr oxy- 5, 8- epoxy- bet a- car ot ene;

31- Hydr oxy- 3, 6- epoxy- 5, 6-di hydr obet a, [ epsi ] - ear ot en- 4- one;

31- Hydr oxy- 3, 6- epoxy- 71, 81- di dehydr o- 5, 6-di hydr obet a, bet a- car ot en- 4-
one; 31-Hydroxyeugl enanone; 21-Hydroxyflexixanthin; 1-

Hydroxy-1, 2, 71,81, 111, 121- hexahydr ol ycopene;

P- Hydr oxy- 3, 4, 11, Zjeaébie-he i y&@iﬁ%ﬂ RSB vetaCiaflRdR; 3'- Hydroxy-3,4-diketo-beta-
2- (4- Hydr oxy- 3 hydrox met hy1- 2 tenyl) 2

met hyl - 2- but eny1) - t?élto ns,e?c' Yémxat3ehélmq*,hwc3§,6'x9rd§1md€mﬂ'@r -dihgdre;be,psi-
dr oxy4- ket o- al pha,
md;xz 4- Ee?ogeltoa car otene 4@%&@&%&%@%%@@@% g@:ﬂﬁﬁéﬂﬁﬂeﬁone

Hydr oxy- 41- ket o- beﬂaﬁyd:roanhnenone 3'- Hydroxyechinenone; 4'-Hydroxyechinenone; 3-

11- Hyd 2' - ket d |
S e T kot o A PR o o Toas SHbTHaRy P GrmpRy-S feibydro-

Hydr oxyl ycopene; EfRKYodrotdied b B-Hpdox £.36 7", 8L didEbirie 8 6 -ddinydro-
rret hoxy- 3, 4- di dehydrocll 2,11, 21, 71, 81- hgtg(ahj;dr(c)gpg}gb:a si - cadrot e’ﬁ 2- onoe;
- Hydr oxy- | - met h&ﬁf,avbeb-cf@t@&f!—me@iﬂi@m m,ﬁ SHydeoxyBexiranthive:

éi{ ot n 2-one. s 208 1HONERdolgedphnd 1-bEMAAIRAT,
-carot en-4-one; 2- (14!hbigediyahm;pharmdmé,mf@—HydmmseMidremnahﬁéﬂaﬁml)df—(me;

2- (4- Hyd - 3- t t ( 3-
T
rOXy e 4Rk o-dpRiER60ée; 3 RpdLDia et 43@5; *Eketo-
2- (4- Hyd 3
ma'g hylfyzr Bﬁ%/enyl ) - Petaccaroignens - Hydroppdtkeio-peipepoione] 4 fhidraxsribkepdetas -
((: g%f;gﬂl’gorm hy 1-oZrotunb e iroa b2k Retd R 3t A MthRRY, SLAydrGB=4 ielot PST | -
(4 Hydr oxy- 3- netrétyotieRydootamtent) 12H@&ronﬁufe;nﬁ 26ﬁmémlymp§ne, -IHydroxy-
e T
di dehydroll, 2' - di hyldIP‘zL'ﬁ,BGlhdxaEy‘?dro 9@@9&%&@2@&, 12Hyﬂﬁ')xﬁ1%&h&‘cy3
net hy1l- 2- but enyl) - ( ! hy1- butenyl) 7,8 (0
Zly1d81) d|3 hyd [ﬁ [1 egslbq,l 2[&@@@@@#@@@511@@@-4 znfe, A’-Hydroxy-1-methoxy-
I ox e T I e,
2 (4 {iy dr oxy- 3?( iy ts%ﬁl,ﬁ“%%éqeﬁxé? 1%?%8@%%?&‘5& Ri-LGBEh BRSE; CRARYS

111, 121-t et r ahydr oilepethiapsi,? ¢ 52 adtahedro-beipsi Sartdyeairdaye; 3-(AEIvidyoxpadt y 1) -
161- (3-net hyl-2-bute

7,8,11, 12,15, 71, 81 I@L‘%&")?zb“t%]ﬂ “gtechefanspintensy 2i4-Hydroxy-drgpthylel-butenyl)-

2- (3- Hydroxy-3- net i ]
31(41H¥et raéehydro [ﬁpﬁ 11, thex?es.%.((ﬁ- Bt Yt clayR L EPUN)-P 8 dihydro-{delte]

t et r ahydr o- psi , psi ch@Fe@g:,eaq@.ijckpxyjﬁdpetthZ-butenyl)ﬂ' 8'-dihydro-[epsi],psi-carotene;

d I
Y PP NGO DA et o

12',13',14' - oct ahyd:amtenﬁ,]ﬁl—z{ﬁﬁydmx)asmhgd-émuﬁnyk)aéﬁ-methyl-z-butenyl)
11- Hydroxy3 4,7, 8,

S1 b e St e B Denst ety tandion 38 R R P AT ST 2 buteny) 2-(3-methy-

3- dehydr o- bet a- car gtigmaiyl)43’ méﬁyﬂyo-&mwbtwpm@mtbmraxmml)qme;
Hydr oxyphyt of | uene;_ _4' lyﬁydroxy i rardi xant hin
Hydr oxypl ect ani axarHSfﬁlFQW @PWP%%?EWIEQ (P’é%)r(élgefh}éﬁob‘%@kya 34’ didelndee-

one: 3 Fydroxy- 4 11l Robeha BRI 150 AN Bnhd. ndh A

Hydr oxyr ubi xant hi n; 6- secodet’a, - car ot ene-

3- Hydr oxyseni - bet ad&mﬁ@h@rb@tenﬂ)ﬂy&jﬁooﬂg&)rmhmk@fﬂpmﬂ,r{pps1]-caroten -18-ol; 2-(4-

Hydr oxyspher oi dene; | oxan -
ydroxy- 5o r 7 ¢ oDy ES Bue BT S B KRSl o AN G
4 - Hydroxy-5,6,5 syShmefhyH? bulesyl 7'®t1€!‘mafeﬁfaﬁjﬂx& si-carotepe; 16~
1- Hydroxy-3,4, 3 ,é{g{tet radgdr]%fdro ﬂéﬁﬂl yd - psi, psi - ca’?oten 2- one;
(3-Hydroxy-3-methy1buty1) 16'- (3-me’rhy1-2-buteny1)
7,8,11,12,15,7,8',11',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"

52




[ 00148] Lact ucaxant hi n; Latochrone Latoxanthln | epr ot ene;

Lili xanthin; Loni ceraxant hin; Loroxanthin; Lusonycin; Lutein; Lutein
di met hyl ether; Lutein dipalnitate; Lutein epoxi de; Luteochrone;

Lut eol ; Luteoxanthin; Lycopenal; Lycopen-20-al; Lycopene;

Lycopene- 16, 16' -di ol ; Lycopene 1, 2- epoxi de; Lycopene 5, 6-epoxi de;

L 16-ol; L 20- ql X hyll; L t hi
[0145] Nact r axant hRSEAPSRHFSIEer NGk FGRRSmofiogy erppatoguene: 4
2- di hydro-8' - apo- H?(&rbﬁﬁﬁﬁ{o%htﬁopl\i}ghhox %Mﬁ:&@iﬁhﬁg&aﬁm 961?2

ol ; 3-Methoxy-beta, Xcar ot'ene; 2,7,8, 1112
decahydr o- psi , psi - B8 idhectahydrovetapexeta 1ca20tm—§—om, t3lyitoxzd, 7', 81-

bsi pol - caf ot eh- 20 AT, %%ﬁﬂ?ﬂ%‘ﬁﬁgﬁf&’ ey Pl oo el
, psi - (r:]ar ot ene; dldl\/hﬂydquya-dkoeﬂ G&lehpﬂro-béta&aﬂtdnym-@mfoxpsi-ommﬁaﬂe
l-IVEt -3, 4-di - e 11',1 e
1wt )r%xy 31, it eﬁ%&‘ro elie'%lgyﬁf%yﬁhﬁé i‘ﬁaﬁ oXy- @03’3#Car EEMZ 1-
ol; 1-Methoxy-3, 4-Hi &%gypiéo@aniaxamtﬁm ; S4BMF o%?—ﬂ@'?eh%sﬂﬂﬁ&betﬁféh%eﬁfbﬁ one; 3-
1' Met hoxy-3', 4' -di deh 2,1 24etrahydro- psi, psi-caroten-1- 1-

Met hoxy3, 4- di dehdeEd@xI-4712' mb@tas@tﬂy@r@eq@sa 1g>simnsa3'oH§dromman@n,
!Vgglhoézlr (1)t gnedl hyd{? %ﬁbg@ib%%rb%ﬁ %tao&tra pSI Mgo ot eny%rpg%s%fﬁ]g&ao Ps!

Met hoxy-1 ', 2' -dt hgmlmteﬂ()nlﬂs?o-qufoﬂ?ﬁmmnﬂﬁmGHydroxysphero:dene,

L L2 e R G AL 008 M DO s

di hydr o- 3, 4- dehydr@hmﬁ&s&? HaMedrhriVeatordr-6' Hnb YU By dBoky-5,6,5', 6
di dehydr ol ycopen- 20- al; I\/g? oxy-r 2-di h%/dr ol %/o Ig%em@

Met hoxy- 5, 6- di hydtebﬂl;bﬁlcﬁpbﬁgbetacwptendxwzl ﬁYdtoﬁyﬁx%ﬁﬁﬁ@@ﬁd}yéi%lﬂ-
1- Met hoxy- 1, 2- di t d e
B Mot hgg oy 'dl %ﬁ@@ﬁg?&gﬁ n-% d}{% DB Yroky-4 200 R L QR SI9Ed e $i
3- Met hoxy- 19, 3' - di Hydlory9,4/1) B‘-tdhdgﬂmdﬁh&rdmﬁna,,a;mmm@aﬂene@w8 - di one;

Vet hoxy- 1. 2. 7. 8, Frigaleiny h-HOBOR B RE s o GRRY To -riketo-bte

Met hoxyl, 2, 7 8 1lcarét3ne‘ b%Mm@ﬁwﬁm&yH &axﬂzemmmg- Met hoxy-
1' - hydr oxyl, 2 1 ', 2" -tetrahydrophyt of | uene; t hoxy- 2-keto-7', 8c

di hydr o- 3 4- dehydr ol ycopene; Met hoxyl iﬁqopenal
1- Met hoxJ00146] 7 g Idoxqpthin;lsoageippanthip &; mlﬁggmfﬁg%lﬁsla.z@;@@a@tene Iso-

1' - Met hoxy-1, 2, 7, glg&ei et Rshin PRAS: 1 ol ;
1- Met hoxy- 4- oxo- 18% %y rd-%)cmapo- ﬂ%é‘%@gr ot eﬁﬁg %@},]

Met hoxy- 4- oxo- 1, 2- Bofwokwﬂmml Ia(piutcpls Isomathylbiying I&Wﬂixanmm 2-Isopentenyl-
e Eggpgyzogge 41'\’55%"?}9{&0%0&’5' iR O KSR O S 5 3.
teradehydro-1, 2, 11158ﬂerﬂcﬁitén%%ﬂ'3%&%meﬁ&h01€ﬁbﬁﬂﬁﬁax%mhﬁi Isotedaum

1- Met hoxy-1, 2, 71 8 - tetrahydro psi, psi - carotene; 1- Mt hoxy-1,2,7",
81- tetrahydro psi , Jsereasantgien- 4- one;

1- Met hoxy- 1, 2 71, 81- t ei rahydro-3, 4-dehydrol ycopene;

3Met hoxy 1d@491L, 81- KhpbRu@iR Wetd- @ez%%bwef %n@ﬁ%%c&ﬂ%hnmﬁal%%aﬁaﬁtﬁiﬂe

Met hyl } apo- bet acar ot en- 4" - oaf e; hyl 81-apo-
bet a- car ot en- 81- oaﬁ@etqﬂphﬁ;carmn%ﬁd(qﬁ@b@&mp@ne,@-K@tat gEMAE47gtenes do-

61-1ycopenoat e; Nef(@%!:ﬁﬂﬁbﬁn?@n !:Y??h%‘ Aekydro-beta- carotene; 4-Keto-1',2-

but enyl) - bet a, bet a-'carot
2- (3-Methyl- 2- but edliajtdrea‘%ydrdxﬁmmede d-Ketﬁ-’?dS‘hddHy(haqhsdqwbnn 4-Keto-3,3"

psi-caroten-| - but e 7,8,71,81- tetr d e i],
psi - car ot en- 18- oI ‘%ké‘frﬂw -alg a'ﬁ”f"*&?ﬂ@ﬂ%é%’é B&‘ifaxibg?m%%fpgﬁ%éi ﬁ%df 2%
Met hyl  1- hexosy1- Iuiliyiep &re34'f(e€811§{€i§113§2@-ﬂé’c@m§%mﬂ g&:ﬁomdwubyl
hydr ogen 6, 6 dlapocarotene di oat e; K 1- mannosy!l oxy-

di dehydro-1, 2-di heleswygaxanthopkdl; 2 spitilloxanhin; K eigphleixanthophyil;
2-Ketorhodovibrin; 4'- K etorubixanthin; 2-K etospirilloxanthin; 4-
Ketotorulene; 4-Ketozeaxanthin;

-
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[ 00151] Cct ahydr o- bet a-carotene; 1,2,7,8,11,12,7', 8" - Oct ahydr o-

psi, psi-carotene; 7,8,11,12,71,81,11;12' - Cct ahydr o- psi, psi - carotene;
1,2,7,8,11,12,71,81- Cctahydro-psi, psi-carotene-1,2-diol; 1,
27,8,1',2',7",81-Cct ahydr o- psi , psicarotene 1,11-diol; 1,2, 7 8,11, 12,

71, 81- Cct ahydr o- psi , psi -caroten-| - 7,8,11,12, 7,8 ,1 1 'Jr-
Cct ahydr opppgig. pPSi -ngﬁl : @htoctk ]g 7Ia?b go}en%z 13{%Elﬁhydr° psi
, psi - car 0{02 ﬁ -ol; 11,1271, 8101(1:1 13‘%‘%%leéydro .

di apocar ot ene; oot J,}wm!tamka}mhlpah@pxanthm ‘Lusomyecin; Lutein; Lutein dimethy] ether;

21611 8121 gct ;%yg tgiBéHJéf% ‘%EO ey ’EZ’%@ lbﬁmgﬁfglt@ol; Luteoxanthin;
Qct ahydrospi ril | oxalt ggbopéﬂ"@o'@] chﬂﬁﬁﬁ %%aiﬁ’édé 06" diol; Lycopene 1,2-
OH I or

OH Chl or obact ene; obact ene gl ucosid copene;
2- OH Mbnocycl ophyt GBrEde; Lyceygne ﬁéﬁ@%@%éﬁﬁg&e&ﬂﬁ% wm%@r%wwma

OH Ckenone; OH-P 4 @?ﬂ t@" P 511; OH R OH Rhodopi n;

OH Si nt axant hin 5, g?yc oXI E[ﬁ%éﬁ pher oi dene; OH Spher oi denone;

OH 7, 8,11, 12- Tetrahydr ol ycopene; OHY; Okenone; Ophi oxant hin;

Osci | | axal¥0M%:  Os dViadtakanthin; Maigantlriet 1y lenassylpkpadtdiddhyddp: 1, Oxtiipidr o8-

Gacant haant bi n: | AP0aRadb St Ao Ron R pofr il 3 U Vs -

di apocar ot enOI c aCchnote'ﬁeOMM?ﬂmn&ll 15) @Mmmﬂ'oﬂﬁﬁhﬂm si pBi-carotene; 1'-

Oxot or ul ene; Chtﬁ sant hemaxant hi 412, P 444, 450 P 452. P
481: P 500: p 518 ){\1‘1 %l 2,7,8,11,12,1',2!, 7' 8- decahydro-p31,p31-caroten-1-01 1-Methoxy-

- 0-Pal m t oyl - bet a, @'@&H&Bﬁ% i@ziﬂﬂyd?b Ql,psfjbéil@cgﬂﬁﬁgl %-M% oxy-3',4"-didehydro-

di hydro-beta, psi-caroten-?2' Papi'l I"oer yt I oerythrinone;
Par acent rone; Paradi,? tdﬁddeCbbm p@eur@m, 1- M@hqxefrh‘i-dlde y@e@ t hin;
Pent axant hi n; Peri d| ni P th| n;
Phi | | i psi axant hi n; 8%8‘%%3&@?@%’3&%@*&%% r#lgﬁ)’/ ?ﬁ Hof did-pd pis-
Phl ei xant hophyl | p@laxlotﬂnb at'@vr[eﬂ?&)@mwcamsr&o-mmemz:%t s1, si-caroten-
Phoeni coxant hi n; Physal i en; Ph soxant hi n; ytoene; 30) - Phyt oene
Phyt oene 1, 2- (ep) oxr ebl didehwir@df%l»@nfémhyﬂwmméﬁ@t@so%

Phyt of  uenol ; Pi IR SRy %4%@%@8 1,71 9% ah dro gkl‘i)‘éf ?zﬂbm Srbltl . 'Methoxy—

Pol y- ci s- ganmma- car ot ene; -Cl's- Psi ¥ caro ‘ycopene;

Prasi noxant hin; Pr él,,4fd1dgl:5{dscem,@,7p&¥tetpﬂlp&pﬂmi,1m-cd?mﬁpﬂymmahé\dethoxy-1 2-
pyr ophosphat e; Pro- car.ot en e eur.ospor ene;

Pr ot et r ahydr ol ycopgﬂg%ﬂo- ACD Lﬁeﬁi‘gox ﬁﬁ@ﬁg&grﬁw searotene; 1'-
Pyrrhoxant hi n; Pyr miakeit hpngih; drbiﬂ@t%@al&:&em' oﬁem'ma@bﬁwrzedm dro-

Reni er apur purin; Renieratene; etl cul axant hin;. Retinylidenetiglic

aci d; Ret r obi sdehyd®&BRi Cﬁfé’fe&-‘ﬁ‘OéﬁrloMéﬁhéxY-hgtdﬂtYdEhE%rR?{'caé@tﬁ%m of-ene;
Ret r odehydr o- gamra-\gah lﬁg&B%d@ﬁ\é@cﬁ%Eﬁ@Qt&&e 5 JrMethoxy-12-

Rhamopyr anosyl oxy-, se syl dxy ammosy1- xol ;
TO- Rhai nnosyl nyxol dlhydﬂaé,md@hylrdygom d;Methoxy-L2r dibgine-34el ; 1-

Rhammosyl oxy-3', 4 - di hydr o- het. i- _carqt ;2
Rharmosyl oxy- 3' , 4' d64 g@‘ﬁé&f’@?e’f'zofl IgM??é’aﬂS"l "{‘%"%@?’Wpeﬂen ¢ ﬁﬂaﬁiOXY-S 6-
car ot ene-3, 11-cl | OldthaIdYOOpene 1-Methoxy-1,2-dihydroneurosporene; 1-Methoxy- 1,2~

Rh | 3,4 d 1 di hydr.o-
ps?nzgf)cl)t Z?e’ 3, 4, 11191{3%%%%3%&%%% a3 BWPEH?%‘E’%%]F -Hothoxy-1.2"-

di hydr o- bet a, psi - C YiRfaRRp R eRﬁ‘-‘M'é%ﬁdMWH&E*&I@x -ﬁmﬂ@aiyam -beta, chi-

Rhodopi n(- 20-)al; Rhodopi nal gl ucosi dé; Rhodd l"'ucosi'd

Rhodopi nol ; Rhodop@ﬂ#@tﬁﬂbﬁf,s'mi-biﬁhmé,z Wﬁbﬂéwﬁheﬁahydm-l)ﬂspﬂ- carotene;

Rhodovi ol asci n; Rhqgd i ) e R hi n;

Rubi xant hi n 5, 6- epgx%g{;&g- U F(’x’aﬁ‘tﬁ'%%%?&g?s&%ﬁmeﬂqEOI’ M&ﬁw
1,2,7,811',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-
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[ 00153] Sal non aci d; Salnoxant hi n; Saproxant hin; Sarci naxant hin;

Sar ci naxant hi n di gl ucosi de; Sarci naxant hi n nonogl ucosi de; Sarci nene;
5, 6- Seco- bet a, bet acar ot ene-5, 6-di one;

5, 6- Seco- beta, [ epsi ] -carotene-5, 6-dione; Sem -al pha- carotenone;
Sem - bet a- car ot enone; Si dnyaxant hi n; Sintaxanthin; Siphonaxanthin;
Si phonei n;  Sodi um 3fdfo#- -9 2VdiHydo-82'-apo-psi-caroten- 12'-al; Methoxyphytoene;
dehydr o- bet a, chi carotene-3',6' -di one 3-sul fate; Sodi un 3, 19-

di | aydroxy-3', 6' - diMstbomsphytofivanenethoxsehasoidenie; taMsthory-37,3'4h
3-sulfate: Sodi um qfr%?% drol1 é,’l‘%"ie‘%f%)ﬁd}o-ﬁéi si-gproten-1- ol 1-Methoxy-12,7,8"

di dehydr o- 6' - oxo- be I - cdrof’en- at'e
Sodi um 3, 19, 17" - t nethahgtdroxpsi phi-Sawdtete lyklicthokyel 2,76 B-tetrahydro-psi,psi-caroten-4-

carotene-3',6' -dione 3-sulfate; aer.ohol | n; er oi dene;
Spher oi denone; Spi 44 %ﬁéﬂ%"ﬁ?ﬁ?éﬁp@ma‘é’ﬁi Qr%g%éfymené; 3Methoxy-19,3',8'-
[ 00154] Tanger axant mﬁy‘dﬂ@tﬂmmeﬁyd}b-ﬁ;rﬁ,ﬁ:ﬁa?e%bﬁahmswﬁ&e&m hedB veta-

Tarwden; Tar eoxant hin; Téekl ani axant hin? Tedani n; Téer nstroem axant hi n;
Tet hyat ene; 7, 8, 7, \varntanr4igetey Methut 8'saparheta-¢aroten-8'-@te; Methyd 6apdetsizdr o-

bet a, bet a- car ot ene; A AR de - PSk.. Rele garot enes 3y
7', 81-Tetradehydr o-cglgbit% %é’?ét%}mgpe& EM]%&%&R og#d:’ R@E‘W(ﬁ? . ﬁ-lﬁ?Me&y?z
'tI)'et rage hydr o- bet a, bﬁte&yk)&embetaeca?ot&i--ld;(jcﬁﬂ.@?j-oﬂ;Zr(éiMEthyl&-bﬂ'teﬁyi)ﬁléhydr 0-
eta, beta-caroten-3;0l;.3,4, 3 ,4" Tefrade ro Q e .6.7,6  [l-_
Tet r adehydr o-5, 6, 5"1,1%ll‘y‘ifet1p%ﬁl}1ﬂfherﬂﬁb?§: o Lol gt(g-ﬁge_@;l%bqup{&%? B-
6',7' -Tetracl ehydrq ki e RIACIR0s] 03188yt RhRA phi ten D1
- tetrol; 7,8, 7", SC%%h?glgeﬁ?li];’g?eaxant %m%ﬁng’% 4cé}1r e hi-cardien
Tet r adehydr obi sanhyl@-easesddeshyldrgzesyld;2-dihydro-3,4-didehydro-apo-8'-lycopenoate;

5,6,5", 6" -Tetrahydr t nt Ri-ng.. 7 7. 8 - T [ in;
Tet r ahydr o- bet a- carl\g%tgﬂeh %&}%5& €’6 gdiapop %‘ﬂ%ﬁ?ﬁ’ P %f%ﬂgﬁg?’%&%ﬁﬁ%iﬁéﬁ’éﬁé;
71,81, 11", 12" - Tet ralide(];lydrotleEdjlgdio-S'%pb-CPﬁmten-S'-oate; Methyl 1'-methoxy-4'-0xo-
7',81,11', 12" - Tetrghydro- ganpa-carotene, /' ,8  11', 12" -

Tet r ahydr o- ganuna, 32%&5‘88&8%5311’,3@,@1,‘&(‘%{? M&P@%’i‘i?ﬂ‘éf‘mﬂtﬁ%pm ene;
1,2,1",2" -Tetr ahyd;rﬂestﬂgﬁenﬁkﬁﬁ?m'%&aeh@d&-i",%kéigyci;@-bo@ﬁ@éﬂ%&ge%qé, 1'-diol;

psi, psi - car ot ene; p psi car ot ene;

, - 8' - Tetrahydro-psi, ',
6' - Tet r ahydr o- bet a,M@-TideI@a}@n@‘mﬂém Moinadpxanthig Monognhydrehaetatigrabesin;
bet a, bet a- car ot ene "mdiol 1l 80 9l (M- 0 ‘ i
carotene-3, 17" -di olqléio%dﬁgf? é—EetZ-f%:[%Feg%y ?égﬁﬁﬁ%&%g@f %@gh@l‘{nﬁjﬂ?@@ E?l%l ;
5,6, 5'h, g - 'tI)'et raBydpﬁﬂhﬁﬁﬁhibmand@bgt-,&eeEﬁoﬁaMdhﬁhﬁoxﬁpﬁclﬁl'ahy&iene;
Tet r ahydr o- bet a, bet acar ot ene-3,5,6,3' ,5 .6'-hexol; 1, 2,7, §-
Totranydr o-pai - poi SHGRERRY cislophyiofuiae; M%Iatqeg{%yé%@&g&%si .
caroten- | -ol ;7,8 Nyt altysloQadhifbued9Rsaans MRbaclord Myl 2-

Tet rahydro- 4, 4' - di apocar ot ene; ~ Tet r ahydr ol ycopene; ‘1, i
Tet r ahydr ol ycopene;gh&ogide Mypxol 2eDrmadiydmasihyineptoside; Mysg! 2rhamnoside;

Tet r ahydr ol ycopene; Tas.Sv s letrahydrol vcopene, 7,8 ,11',12" -

Tet r ahydr ol ycopene;Mi’fogﬂ%Mﬁg? : %’%l, ﬁ%%@%@ﬁgu’l, 1' -diol ;

1,2,1', 2" Tetrahydroneurosporene; 3,4,11',12' - Tetrahydrospher oi dene;
3,4,7,8- [#30hydr dsspeisroteheMNeotinome; Neo-beta-carotene B; Neo-beta- cryptoxanthin A;

3,4,3 ,4" -Tetrahydrospirjllaoxanthin; 3,4, 3 ,4" - . .
Tet r ahydr ospi ri | ?/ OMWt‘J@' eoxan 3-acetate; iTeurosporaxanthm; Neurosporaxanthin
5, 6,5, 6" - Tetr ahy drgetiy14ster; Neurckfdret 4, 4' - disulfate;

2,3,2",3cTet rahydr oxy-bet a, bet a-car ot ene-4, 4' -di one; 2, 3,2',3" -
Tetrahydroxy-het a, bet a- caroten-4-one; 3,19 .3" 17" - .. .
Tet r ahydr ﬁl@slﬁet a, Qﬁtg‘iﬁﬁr@ﬁ@'@m@ﬁ‘é 13,531 b1, 2,8 Qoighgdropsi,psi-carotene;
Tetrahydroxy-6', 7' -« defy 9o b1 8. Gctatiydio-psi,psi- carotene; 1,2,7,8,11,12,7,8"

t et r ahydr o- bet a, bet a- car ot en- 8- one;

3,3, 5,5 - Tet r ahy drQnighydto-peispsieatvtenddBydiol 1 52,8 1'4 T Si-Ontehydo-psigsi-4-

Tet r ahydr oxypi rar di xant hi.n:, Tet L Q%Yo 3 L0-tetra 03 1.

bet a, bet a- car ot ene;ca'%?nﬁ",lgﬁ'gmﬁ’-frg? 353&3?&'?3{ @E:%Iyrdgf'gﬁ@?l %\{@5%1-0% -
7.8,11,12,7',8',11',12" Octahydro-beta,psi-caroten-2-0l; 1,2,7,8,7',8',11,12'-
Octalydro-psi ,psi-caroten-1-0l; 7,8,11,12,7',8',11',12"-Octahydro-4,4'-

=
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[ 00155] The above list of naturally occurring carotenoids is nmeant to
be a non-limting exanple of naturally occurring carotenoids. This
list is not conprehensive as nore naturally occurring nolecul es, are
bei ng di scovered which will fall within the category of car ot enoi ds.
Sul fonyl ureas [00156] Non-1lim ting exanpl es of sul fonylureas include,

but are not |ini t edidpacasRhe) T 1‘3!?,!00@11@-’336 A8 596 vb@mdt&%ﬁﬁmpene

gliclazide, glipizide (d ucotrol dl ycl opyram de, chl or pr opam de,

tol a7mi de, tol but Bjelz 4 $'f1ép1|2r-pQ@hl(dP@1ﬁ¢0PPl)e,s 3¢ 7.8l Be and

regly it de anal ool Rl USROS B3 A G B

rel ated derivativeOH@Ohlad)atiene bincoside; @El-Dycopertel>-OFBMvhoyctiphgivéne! D1

Non- 11 m 11 ng. exanpi Q5 Mphogigprpibians, Grtamboesinse O pbmos ORLB s>

ni cof uranose, Aci pigp 42; OB PY1 10588 IOIERRodRid? K infaxanthin 5,6-epoxide;
OH-Spheroidene; OH- Spheroidenone; OH-7,8,11,12-Tetrahydrolycopene;
OH-Y; Okenone; Ophioxanthin; Oscillaxanthin; Oscillol 2,2'-di(O-methyl-
methylpentoside); Oscillol 2,2'-dirhamnoside; Ovoester; Oxo-, see also Keto
or -one 3- Oxocanthaxanthin; 4'-Oxo-4,4'-diapocaroten-4-oic acid; 8'-Oxo-
8,8 diapocarotenoic acid; 3-Oxoechinenone; 4-Oxosaproxanthin; 16'-
Oxotorulene; 6'-Oxychrysanthemaxanthin; P 412; P 444; P 450; P 452; P 481;
P 500; P 518; 1'-[(chi -O-Palmitoyl-beta,D-glucosyl)oxy]-3',4"-didehydro-1',2-
dihydro-beta, psi-caroten-2'-ol; Papilioerythrin; Papilioerythrinone;
Paracentrone; Parasiloxanthin, Pectenol; Pectenolone; Pectenoxanthin;
Pentaxanthin; Peridinin; Peridininol; Persicachrome; Persicaxanthin;
Phillipsiaxanthin; Philosamiaxanthin; Phleixanthophyll; Phleixanthophyll
palmitate; Phoeniconone; Phoenicopterone; Phoenicoxanthin; Physalien;
Physoxanthin; Phytoene; C (30)-Phytoene; Phytoene 1,2-(ep)oxide;
Phytoenol; Phytofluene; Phytofluene epoxide; Phytofluenol; Pigment R;
Pigment X; Pigment Y; Plectaniaxanthin; Poly-cis-gamma-carotene; Poly-cis-
psi- carotene; Poly-cis-lycopene; Prasinoxanthin; Prelycopersene
pyrophosphate; Prephytoene pyrophosphate; Pro-gamma-carotene;
Prolycopene; Proneurosporene; Protetrahydrolycopene; Pseudo-alpha-
carotene; Pyrenoxanthin; Pyrrhoxanthin; Pyrthoxanthinol;

[00152] 7-cis; Renieracistene; Renierapurpurin; Renieratene; Reticulaxanthin;

. Retinylidenetiglic acid; Retrobisdehydro(-beta-) carotene; Refrodehydro(-beta-
Jearotene; 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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acid 4-oxide), niceritrol, probucol, isonicotinic acid, Chol exam n,
oxi niacic acid, nicoclonate, niconol, NTASPAN, nicerikol and

t ocopherol nicotinate. [00158] Further exanples of other active agents
whi ch nmay be suitable for this invention include, without limtation,
Ad - 1067, abe,cam |, acanprostate, acavir, acebutolol, aceclofenac,
acenetacin, acet ammmsmm@medméh?&%mhv amg&toadaiﬂsiieamten.s-o1

acet ohexam de, acet ophenazi ne nal acet ophenazi ne, acetoxol one,

acet oxypr egnenol oné?hod@@tﬁﬂéﬁlithm, Rhodogins RhodopmtraOvak Rhodqpizat glubaside;
adi nn7ol am adi phe finil. ad |l o

agat roban, ahnitri Eih%%@{gfu ghgf@@??gﬁgg?%@uﬁnb %@E%P%ﬁe’

al buterol, aldioxa Rlﬁﬂaﬁhkﬁmlm;b&owﬂhs‘cﬁnmﬁddxantﬁin; Restedhrin; BubichRimenoi N,
al l opurinol, allylam nes aI | vyl estrenol, ahni nqpr of en, al not r | pt an,

al osetron, al oxi pr iRyibxgp ﬁﬁmﬁl%ﬁ'@‘?&d& Rubiramthonssi ne,

anbucet am de, ami dephri ne am di nomyci n, am | or | de,

ani noar y! ma1sB)xy | i GaBsdrthott ShibhhMBH, s@mﬂﬂmﬂ«lsﬁbﬁhﬂ&ﬂﬁn Sarcinaxanthin

am nogl ycosi des, ami nopentam de, ami nopromsm ne, am nor ex,

ami odar one, ani pherdéé‘éﬂoéldeaa?ﬂrﬁpn ‘menegkeoside; Sercingpd; 6:6- Peeprhetaheta-
anm exanox, - ani odi pid %%ten@-@%ﬂ%@ﬂ%‘ ;Be‘?ecﬁ‘ggé,xéﬁg%mt&w B-d?J}l%n&m-alpha-

anoxapi ne, anoxi ci | m ne
anphot eri ci n, anpi calotenone; :Sanm-betx-lcamtmoxmnﬁidﬁymnthm Sirtaxamhm

e o b e e S A B o s
acetat e, andr ost enegioRine-316'-didiRBZRANE; SREAE-9]DEMBHrSAy-F ARk R-

andr ost enedi o1- 3-acetate-17- b benzoat €, andr ost enedi one, ~andr ost er one

acet at e, andr ost er ¢¥ishybe-betaichi-caetan- é%’tabﬁ-@h‘éﬂtﬁrs@éiméﬂ%3'-ﬁlhydfox§f-7 8-
andr ost er one, angi %&Hid:@dﬁ’ B ﬁléﬂh@ﬁl‘é%ieﬂ 11780 AC ) sGHIEa3ND 17

api cycline, apoatropin rne, apraclonidine,” aprepitaht,
aprotinin, arbapr omhyld;m@m’lj&tnaibhydm-heta,phxpcamtﬁhes' 6adjohaﬁ4mli‘ate

arotinolol, arstiinol, aryl: ic. acid derivati aIk €s,
aryl butyric acid d@#%‘?ﬁ%gﬁlﬁmee&r%é?w@% é’?@ﬁ“ﬁ%&
aryl propionic acid derivatives, aspirin, astem zol e at enoI ol ,
at onoxet i [001543t Or v A3h@drivdAnthit; QAR MARIE; TR0l @palfiita @) Dirhden;

azapropazone, azathioprine, azelastine, azetazol am de azi thro CI n,

bacl of en, banbut er direosaisnyEadaniprangiin; Gedanins Lernsirperpiaxaniiaal cihatene

becl am de becl obr Qﬁg‘% ' b
bendazac, bendnol, %éngfg%q-a%qagm gg’z’et hgm n%ﬂd‘g’}"bgﬁ| | n(%l’dwl%’
benexat e hydrochl or3mié,4‘ - Petraiieinyad-psi jpsirdastsme] Hat RS- Madehyﬂ:mlmta,beta-

penzott am he. - benzGHOEREAENER oS4t TR b s e EAa 8 22 o

benzonat at e, benzpbee#'ans'mtraa&wﬁéhwé,@éu BRoteRBRA! 3 dQM‘T&@BHﬁﬁtoWBo ene;
hydr oxynapht hoat e, bet ahi sti ne, betanet hasone, betaxol o

bevant ol ol , bevoni M&é t H‘ytra%wraﬁé, "B ciebphydeonbsta,bais-saretens-3 A ediol; 6,7,
bezafi brate, biala tl_.E&)é]] Vet 1)

bi f onazol e, bi nedalrg: ﬁg{l [ n?@?br’g};é)&egﬁ%l cogélt ﬁetglt&'%lggeﬁg%rs?fb fetrol,

bi santrene, bi sopr Gl&T',8"-DettadEhyelcarkaxabthpi; 3ddd',¢% , boswel | i c aci d,
bradykinth, bretyli br onocri.pfid ne, ., bronperi d ..
br ot iyzol am br ov?lnc’féﬁ}i’q‘?gy&gﬁizé?@wggf)g E'ﬁ’ Wg)cd é;gltGd' tﬁagg' axanthin,
budr al azi ne, bui enin ,gf M&&&b@d soriabib] mﬁaﬂydm.bbufdgf@é;ﬁj'lsbwret ani de,

bunitrol ol, bupr ano gr enor ph| ne, buspi r oneg,

busul fan, butal amir F’E SHER‘ bh%tﬁ‘@?mteﬂ?rt"a%érlpﬁé‘TeWéWaltq%* BINGDET i ne
hydrochl ori de, but i i 190 &tah? Qg;am g 0 Qg,ﬂﬂ;é}‘!ﬂﬁm -
but ofil ol , butropi 3&8’%?01%3 lgltt()}e gol |%E&e%?cﬁa? e&zo:ﬂ?@ apsi

cal ci pot riene, cal chioteng)l,2,2aTitBhyieo-pspsib cardtene|1ed, I'2hHetohydrolsi,psi-

capect t abi ne. capr SRBIELEL P ek yaRo B et e, SR Ebropriants
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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esoneprazol e, esonarinod, estazolam estradiol benzoate,

esi ranusti ne, eskiol succinate, estrone acetate, estrone sulfate,

et af edri ne, etafenone, ethacrynic acid, etham van, ethinamte,

et bi nyl eskadi ol 3-acetate, ethinyleskadiol 3- benzoate,

et hi nyl estradiol, ethi onarri de et hi sterone (17a-ethinyliestosterone),

et hopr opazi ne, eth ' aL
et hyl nor phi ne, ethy orepfne ?ﬁ%ﬂ@”’%‘ﬁﬁh%ﬁbﬁl I%?g%g{é&% L1 dl? ’orsaﬁ,
etofi brate, etopos |Tm:ahsek®beta,bﬂin{naromneét4f~dnan@ S,G;ﬂﬁhﬂbmlwdr(ehm,wi-de,
examest ane, exanorelin f anti cl ' os
fanoti di ne, fant of &PSHES %f’eg]ﬁpgeﬁﬁjrﬁmﬁﬁéﬁwﬁ %%Hﬁlclam??ﬂé{'ﬁla%&ﬂ g-
fel odi pi ne, fenal a”!‘eﬁﬁhydr ﬁlpbieﬁarofeﬁflmlt’f @Iﬁ’i@-Teﬂcrﬁi}diﬂ-Jl ACdiapocarotene;
fenfl uram ne, fenol dog i enopr of en, fenot terol, fenoverine,

}

f enoxazol i ne, fenoxedl' Tf@trhlp}fdm-éﬁedlamsprpte@a&“egﬁhydr@ﬁ@ppm,d@,l'2'
fentanyl, fexofena ?%/(@é@é. I I 2, floredil,
fl oxurlydl ne, fl uco(r]:l!.aeg‘gﬁ]yér&l t 05 §B‘9f@!a. dﬂ | ﬁg@ 71' udl azepam |
fl udrocorti sone, fITdIel‘n;alnmlymem&;l 7,8;7!' B‘ﬁEatahmhdycdpbnmde’,zlil't;ﬂé,’
flunisolide, flunit fluocaqrtol.one, fluoxetine, .fluypenthixol
de, canoate, fl upher@?ﬁﬁﬁ@%@i’ﬁ’bg;&i’gf W‘Hﬁ"?%neéﬂin@ﬂia#@ 5

f1 uphenazine, fl Upw}ﬁurofsﬁdt&ﬁa@ﬂqn}lzf Artedn) %gﬁrﬁfbldénbw@gest one

acetate, fluticasone pr I onate uvasfatin, | uvoxam ne, f'om noben,

formoterol, foscamgielrak #@bXﬁﬁtbl@l 316§'s4‘ {Tetrghydrospinloxanthin; 3,4,3,4-

frovahi ptan, f udostﬁ;hgg;i, | f
furfuryl net hyI anphet a new@%r osem de, @é@%%pg%ﬁﬂﬁdmj ekawpﬁq’
gaboxadol , gal ant haiisuhiete; 2)a)2|, 34T etratiyidroxydrtuhstar darntenpahéididney2,13,2', 3™

ool gl ot r aner oGRS PP F3 101 e RRay- boa i

glinepiride, glipi Zafien-6HlotEIR1KEat&S, 313" Sgﬁ‘é&ﬂfiﬁdﬁ)}@fﬁ‘ o dlméhy&@ 3,8186-
glyceryl trinitrate, glinmepiride granl setro -'h& epaf | oxacin
griseoful vin, guai detrahyske-beiphetraersoton-8uangind.3ch rft-&pidro-7-

hal operi dol decano %@L 21 jpept ano
at e, hexobendi ne, d%ﬁ prggég%?ﬁgéng%fé’?%%ra id?}ﬁé%ypﬁég.r azi géé’, ’3’1?

hydr ocodone, hydr odbtrahjshmg/ 5,6,5 7 -tetahypdres teta, ejedcanotyizayihé 6 4D Tletraketo-
hydr oxynet hyl pr ogest er one ac t 8, %ﬂro t hyl pragest er ane,. .

hydr oxypr ogest er onij §“ & Eﬁadgo; éé{;eeciaﬁ’xeé]p ﬂ% @lﬁ?e’ﬁ% Thiothece-
hydr oxypr ogest er on%ommé&memam@mmememwmmc&m¢ ast,

i butenac, ibuprofen 1 butili |doxur|d|ne |fenprod| gn95|ne

i | oprost, imatinib, ile ﬁﬁlﬂ‘ébthlﬂ Tﬂeﬁs@am& 1ef

i mol am ne, i ncadr omie1afh&inPES AR RIdk @“19&915&1% in aﬂ,ﬁ%%o*ronﬂenal

i ndi navir, indonethacin, indoramn, 1 nosine pranobex, osi tol

ni aci nate, 63 i odqummlmd ',['orl.ﬂnndcabmyhc adigyrghg’ éh"hgtdmxy—bemauataa:axoten—ﬂf-one;

irinotecan, irsoglading .S but pr at S S, l.soet harine,
i sonet hept ene, | so;ajidg LEWTE#}?S oxli’ g?%‘“ﬂfge n‘ﬂerg?g _&ﬁrwg%ys? gaehﬁ
nononi trate, i Sosordaiot-6lonk;ty, P BeTHhydeRsLa)7 deRydrb-alphdicRiolee; 3,3',8"-
itasetron, itraconazgle, itranintaosylate, ivermectin, | cal | i di

kal l'i krein, kanamydimtydfesy= - ﬁéeh)’ﬂ’é?t'b%%%‘ﬁ@o@neﬂéf dioneielh, 8' éillﬁf@Wac
ketotifen, |abetal 0?8 did@x?)’d}d ﬁaso J6‘3ﬂ93 Pﬁgr?on!‘ug;mp,jmgﬁ Jagd-ne,

| anat osi de c, lansoprazo ene em nopr-azol e,
| er cani di pi ne, | eS(hstatthparoﬂemﬁf-mm mlfateeﬁu&b?&'fdhhydrdxe%#‘bhd@u/dﬂo -1',2'-

| eval | or phan, | evet e I eve ynol ol
| evofl oxacin, | evop ?%%%b% %%ynéﬁ‘? dﬂ%‘ azl n’e
lifibrol, |inmapr osttetrdhydleZDJapdlbeth-lcmbteh:&' rmtnc: 3labmaﬂ94kﬁanoh1le$3 86pril,

| i suride, |obeline, fl oxacin, |onerj

ucavir, | odoxa | ne,

| onust i ne, | oper am%@y&(’éﬁﬁﬂa@lﬂ?@d{%@g‘az%l t&ﬁﬁ%ﬁ@r@?&%@ﬁ%@ﬂﬁﬁ?gé

| orazepam | oref | oxggi &%}@p@ bl 1@t 5" 6‘

| ovastatin, | oxapi ne SUCCI na Hg @diﬁ?% th—r@aerg{eﬁg?fﬁéﬁ Eﬂhr? ty
d1hydro-beta—carotene 5, '-epox1de, 3,19,3 -Tnhydroxy—7 8-d1hydro-
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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65 phenoperi di ne, phenot hi azi nes, phenoxybenzam ne, phensuxi m de,
phent er mi ne, phent ol am ne, phenyl salicylate, phenyl acetate,
phenyl but azone, phenyl ephrine hydrochl ori de, phenyl propanol am ne
hydr ochl ori de, phenyl propanol am ne hydrochl ori de,

phenyl propyl - met hyl ani ne, phenytoin, phloroglucinol, pholedrine,

physosti gni ne sal i ey 3é.erriRies9Itd. &hmra%»o}@haxﬁhfafbaf&ténels 34@%@&5@&9&,&

pi apenum picilorex; ‘piclamlast, picCrotoxin, picunma

pi | si cai ni de, pi naggmmdphqscalmmeoﬁséﬂ' Enhﬂhwnpuadsganqu;réﬂyﬂ Trilgydroxy-

pi mozi de, pinaveri Iltazone per II|n
pi perazhae estr onel:’”sR :P %&B?’%%ﬁgm fegg[f SPTLpRs carpietdy
pi racetarn, piri bedirdhydioky-5{6|NotterahyitocbetLim- clbleay; aﬁ‘lk%hﬂaﬂrhodm, 3,4,4

pi zotyline, plaunoto] poI apre2| ng al ybenzar so| poI

phosphat e, pr act ol drikelgrbefanerzoiensi3,1] ahrpEhse! 4p¢‘ﬁ?h¥é!°c’a@id3hydf0'
pravastatin, prazep sihRd ,gg_@ﬁéql é@ﬁﬂﬁf in,

prenal terol, prenyl gﬂr%‘l}pne p!;nli;l di ndl O r| I ni ﬂ%nglrpdéﬁlg%e bri m done,

prim t)r amI ne, pr oE&mde:obamdiemﬁfmﬂth?ﬁm;'ﬁbﬁtﬂm ieolliflor;
rocatero roc er a none,
Br opani di ne, Iopr op %ﬁgﬁx %Pgﬁjé‘a%ﬁ'ﬁg%a@qﬂhgf% fe“axiﬂ?%ﬁ g’r?gd?‘é“
ropi ram prop ox B6% “@hﬁﬁl\é Wexa i
BroByI t hi oEragl |, yS{apt olfn%lli)mgr otri line, : roxazgglur&gdeblﬂxmﬂJJll
pseudoephedri ne, Pﬂynégﬂérﬁﬁéhopgﬂ KAd)®sXanthaphylb| ones,
pyridofylline, pyrigmifiem. %mgﬁﬁﬁgm%%ﬁqé%btwﬁﬁa %%H@&&Bi%“%eta

queti api ne, quetuapi'ne, qui nago urn qul nés
qui nf am de, qui ni d(HeZeqmommHJMZmaptent A Bt dioipbeta-Fedcaropeniet3;, 17~ diol;

rabal zot an, rabeprazol bepr.azol ragcefl rni ne I.ang roban,
rampril, ranitidi ﬁgtazreg ?lr?«lj N ?’él&’l‘ a”?;s‘&’éﬂ“?‘% E

rebam pi de, refi Ud&ﬂaxahﬂﬂﬁ&hieﬂiyﬁ&herf z@axaﬁhamuhmﬁﬂdfsﬁdbaz&mﬁw@ﬁmte
reserpine, retinoids, ribavirin, i fabutine, rifanpicin, rlfapentlne,

rilnenidine, ril uwﬁéaxanmm-&am@, Eﬁmthm % B-epgidy; Lewtanihin furanoxide;
risperidone, ritangy ARSI, &b’&ﬁ Eﬁﬁlrﬁv ,
rivastigrnine, ri zatrl p%hgj#ﬂ r ocCl el’%l r?(té ro ecom%&haﬂéudsmo%&k dul
rolipram rencodpr Zempxanthinfi brate, ropinirole, ropivacaine,
rosaprostol, rosiglitazone, rosuvastatin, rotinolol, rotraxate,

i di ! A S
[oxatl O B0REL 2! Sl SR Ol Supf o S58Rs cBLBE A1 8P bt
saqui navir, scopol axanisle ofsatutblipaRheing Selotgbids. T'IQus lsseimiot edthprehensive as

sertindol e, sertraline, sifutranine, S|Idenf simva tin,
si ramesi ne, swohﬁ‘l??“%ti”?ﬁ QeeHEHg I guigs mgs‘%%i’ W ch will fall

soxi vudi ne, sot al Olith#Ohe bRy ofRibdofsaci n, spasnol ytol,

spectinonycba, spiranycin, spizofurone, st avudi ne, 66 st reptonyci n,

succi nyl sul fat hi azol e, sucral fate, sufentanil, sulconazole nitrate,
sul f acet afamiurees f adi azi ne, sul fal oxi caci d, sul farside, sulfmalol,
sulindac, suloctiffil, sul phabenzam de, sul phacetam de,

sul phadi a[h sy sul N&ﬁ%’hﬂ exai éafa%t-m ﬁﬁk&sﬁlﬂd@%ﬁ%%ﬁmﬁmdto

sul phanmet'hoxazol e, sul phapyri dine, sul phasal azi ne, sul razone,

sul piride, sulthi aﬂeetobﬂamﬂpfmldﬁeta,salibm@mdﬁlghplasldmmhpmeé(ﬂucotfoh

sunmahri pt an, sunepi Q u ast

sodi um synephrl ne% I'ne (?el;tcgjcrg%f)gﬁay&@%%‘?e’?rﬂ}% d&ﬁﬂécﬁﬂ(ﬁ
talinolol, tali pgx(xAma.ryu)amlbmﬁrmde aﬂc}amgﬁtmﬂilemnalbgreg(ibf example) Zepaglindsy, ,
t azar ot ene, tazobact ecas z0 e 0

t egaserod, tel enzeBFtﬁg}mé%ﬂ?gé@P”&%?’Pd @%@@%D‘tléﬁ?%ﬁ%‘{nﬁéhke
teprenone, terazosin, terbinafine, terbinafine, terbutaline sulfate,
t er but al ima@inhwmm@gé@aﬁp@rfenadi ne, tendiline, terofenanate,

tertatolol, testolactone, 4- dihydrotestosterone, tetracyclies,

tetracycl ine, tetrahydrocannabinol, tetrahydrozoline, thali dom de,
{00157] Theé 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
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pharmaceutical conpositions suitable for oral, buccal, parenteral,
transdermal or rectal admnistration or in a formsuitable for
adm ni stration by inhalation or insufflation. Parenteral

adm ni stration includes subcutaneous injections, intravenous,

i ntramuscul ar, intrastenmal injection, or infusion techniques.

[ 00160] The phar mac i 4C | ated as a
therapeutically ef ?}é@tﬁ @Jéd imun@(ﬁ ﬁ?&%ﬁ%g@%ﬁm %%ﬁé‘ﬁqm@a@@umﬂc
admi ni stration and acidj ficschinite, SitomsISHIESP AN v@ekolind tdcopRerel SidoERstel N
t he speC|f|cat|on and cl a| ms herein refers to physically discrete

I Rt A AR

desired therapeuti mveﬁﬁ@pihcmdb 5taeglinilaB6n, WM AT 06N Sabe&fiMi, A8Fnprostate,
phar maceutical carrier. Exa [es of such dosage unit forms are

tabl ets (includi ng2e8segbee Ob@mc&ieqa&tﬂc@@ﬁmn,@aﬁmﬂenpmm@mer
packets, wafers, | Qéeﬁﬁﬁlf&ékﬁjceﬁ)%k%hﬁ’@ﬁce%n 1 ﬁfﬂ&@gce{tcﬁﬁ&?ﬁ?x@f ul's,

t abl espoonful s and 't ana segregafec ereo Such
dosage forns can ahmmm;acs‘mxymsgnemlmm;mmmn laadlsomi@@tmmtme, acyclovir,

addi ti onal substances othe an_inert, di.luents,. e.g., lubricating

agents such as magf @Wiﬁﬂé F hﬂ%ﬁ’*ﬁ’é‘dﬁég@%@l{ adrgnalone @gatiobgtet s,
ef fervescent tabl ebﬁuﬁ‘ﬁx@chkﬂhﬁdl SelatfoBx A amen&a%lasallﬁ@éiolam{axs,%ﬁfo‘ﬁ&e
buffering agents. Soft ge atin capsul es can be prepared to contain a

m xture of the act EW odflopiudnpd, ablylangines; allytesieensh and
vegetabl e oil . S he
active corrpound in con*ﬁnaﬁ’la%ﬁgﬁj{&ﬁ alos @%hgﬁ’i{ %ﬂﬁ[a?ﬁﬁjp,eﬁc%-%qlélr such
as | act ose, sacchaammﬂ:adlac;mmbucdtamde,mmdephnn@amah@ngtcm; ahjlordz; N
starch, anyl opecti cel lul.ose.derjyatiyves of, l.ati n.. Tablets and
pills can be prepaP@Hm\?ﬁyka@W W%&ﬁﬁ‘ﬁ‘@@%@?@%‘ﬂp %i?' @es
forms for oral admumidbbémirhids, ddRoprétaaite apihaFeXPERIHAr6:2, bﬁhpasma%abl e
emul si ons, solutions, suspensions, syrups, and elixirs containing

inert diluents configiIjosgsasaisylpridenamiirptyline, amlexanata pabodipbie; pmodiaguine,
conposi tions can | Eﬂ;f%ff'i
emul si fying and suspgﬁgﬁﬁ%&fy@ﬁ?&g dj%cfgémééi?}ebm ng,’ pialé%rl ng, &
pgrf um tng ?gent sf ?ﬁﬁhﬁ&ﬁjcﬁupmphmtem eampicmlﬂm%/a@mmaic?m{ammemeaﬁr amrinone,
adm nistration o e conpou ions 0O i nve n can
be prepared by mi xFHgftHE %6 %&%@ﬁ&%ﬁﬁ&ﬁlﬁ%@&ew & Qi‘bl e
nonirritating exci Emcﬁﬁﬁcﬂﬁhl,qiﬁdﬁﬁteﬁémganawsfeﬁédlﬁnl@f E@tﬂf@faﬂd&bﬁ&fédﬂﬂ yieol s
whi ch are solid at_ roomtenperature gw d at body teg&er ature,

such that they wil bersatte, andipstensdiolJeacetste, tenpdioh Bafataie-¢ &t hepraste,
preparations, for exaimfdiohl ahilbfieloRs SelaAd! HAIRILRRAY Berlbbatd] SARRHAS

‘propionate, androsterone, angiotensin, anidulatungin, aniracetam, apazone,

apicycline, apoatropine, apomorphine, apracionidine, aprepitant, 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, atovaguone, atropine, auranofn,
azapropazone, azathioprine, azelastine, azetazolamide, azithromycin, baclofen,
bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,
bendroflumethiazide, benethamine peniciilin, benexate hydrochloride,
benfurodi] hemisuccinate, benidipine, benorylate, bentazepam, benzhexol,

benziodarone, benznidazole, benzoctamine, benzodiazepine derivatives,
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suspensi ons can be formul ated according to the known art using

sui t abl e di spersing agents, wetting agents and/or suspendi ng agents.
The sterile injectable preparation can also be a sterile injectable
sol ution or suspension in a nontoxic parenterally acceptable diluent
or solvent, for exanple, as a solution in 1, 3-butanediol. Anong the

accept abl e vehicl t Eu;. er's
solution, and i so'?%erl?lg@ﬂso | U;Jgé%qntg{ra%d%e uti %g@@??r\éﬁn?’lb)?%edm S
are al so convent i Opephéniumdgarorgnaphthodts; depridit, bét&lﬂﬂﬁi&ﬂlbdﬂﬁndﬂ%bwn
[00164] The conposi t | on this i nvention can further include

f
conventional exci pfeHelL e"%‘“"“bhﬁ‘f@&‘ﬁb@?@@aﬂ fotehexarptens bezadpifine.c or
i norganic carrier &iﬁﬁﬁr@t@ I%ﬁh&eﬁ‘ﬂ?ﬁmﬂﬁﬁ déﬁﬁfﬂlvﬁg,rl?%b%%ﬂ,

transdermal or rectal admnls atio inaformsurta
admi ni stration by binedaling, binifitoete; bisieddar, hisawdyl, bisandtene disoptolol, hitolterol,

del eteriously rea Yo Sui tabl e

phar maceutical |y gﬁoggbi g%’lbé’s F’P‘é&’é’ ‘%g?fl“, g retyligpm h BFRE™: wat er
salt solutions, al lﬁlﬁim@bmptiﬂegﬂbﬁ?érﬂiop bkctizolad)] M@myd:ﬁ;ﬁe WG, Bucloxic
gelatin, |actose, I ose, ﬁuey um stearate, talc, surfact ants,

silicic acid, vi sc bpenmaglel; budralaging, feienipde, bufsiola), budlognedil, buturalol,
nonogl yceri des an &ﬁﬁ%

hydr oxynet hyl - cel Id% o%éeﬂ&gg y%@ﬁbpﬁlrrolhgd%ne, an ,%&hﬁgﬁsﬁtﬂ%@
phar maceut i cal pr epenbian, butslage, betophaeol, Ibixmscﬁmnbhtéﬂatrdai»hﬁMe m xed
Wetti ng agent 5, - orbiciopfoste boldtabiRE bitog PREISpkals bttt bubfl.c
wetting agents

buf fers, col ori ngsputfophmDbronideq tabeublid, Oﬂ&fddﬁblsdawﬁﬁo&mesca&iﬂﬂolf, he Iike
whi ch do not del ete ousl Eeact with the active conpounds. For

parenteral appl i ca‘l ?ltda@&wcgm@mr?lama@%féhp@n%t%f@m@ioﬂ@m
solutions, prefer a&hﬁesﬂtﬂ’ cﬁfdof?ﬁf%b%m%id&t daphse, ¢ oil, carazolol

suspen3| ons, emul si ons, Aqueous Susp SI ons Yy cont al n
subst ances that i n@ﬂmq&ema,ecanhamtmqa;bambzdpm w@emnsocarbmsbnsncl ude,

for exanple, sodiu o] th cel.l.ul ose, sorbitol, and/or. dex
Optional ly, the su@%ﬁ%ﬁq “ﬁﬁ%ﬁ GZ?Dscbcaﬁt %‘?’ #’I%Iu eréi[ %i% ‘%L
tabl ets and capsul @gotemy, @fcﬁz@nﬁkﬁ cAved0Lef a;ﬁﬁvﬁu‘hﬁﬂ defthoEl,Q:efaQéliﬁ, eéfbuperazone,
sustained rel ease fornul ations, such that they provide a controlled

conti nuous rel ease® @ﬁée@é?}ﬁom%mmg%r ﬂé@hﬁ?@ﬁ%l on over a

period of hours. [& g&ﬁagj
present invention V\ngﬁf%@i ein g Al Qs ?I ent to acF?fl evgJ
t her apeutic effectCWOi@lccﬁyndli,@dman@ramte,mhwrm:g@ sklptembineil,t he art.

chlorbetamide, chlordantoin, chlordiazepoxide, chlormadinone acetate,

chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine,
chlorphenoxamide, chlorphentermine, chlorproguanil, chlorpromazine,
chiorpropamide, chlorprothixene, chlortetracycline, chlorthalidone,
choleéalciferol, chromonar, ciclesonide, ¢iclonicate, cidofovir!;cfglitazone,
cilansetron, cilostazol, cimetidine, cimetropium bromide, cinepazet maleate,
cinnamedrine, 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, cmepezide, codeine methyl
bromide, codeine phosphate, codeine sulfate, codeine, colloidal bismuth
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[ 00167] The dosage of any conpositions of the present invention wll
vary depending on the synptons, age and body wei ght of the patient,
the nature and severity of the disorder to be treated or prevented,
the route of adm nistration, and the form of the subject conposition.
Any of the subject fornulations may be administered in a single dose

or in divided dose t L LI he.present,

i nvention may be rggﬁ@&%g%égr% 5&%@%@&5@%’%&%@ » PHEE Yot
ski3 N : nI the art ](c)rcydmdghttg b%cldlibmﬁatég.cyﬂ%&ﬁ&]lcgjglexmegggglﬁﬁﬁ@Ie for

nebi vol ol ranges from about, O. .to abouyt er day. In .
anot her enbodi nent ,°Yf5]ﬂ‘éma%s§'a&éwﬁf§a§% ﬁ@?"“ﬂgﬂ fqdéﬁﬁ%ﬁ’“t@mﬁs gmglospprin,
about 50 ng per dayypibiatd, @Y praRidifde, SRR AR etatd, BiER My
be from about 1.25 i to ag%lgt 10 r?tf) per&gay&tao(’)?%g]qﬁ%e’g%?%al n .

enbodi nents, the dé istine, derirodene sedivmedapipmrolendodiping, dgeanonts) | y be
in the range of abqut..0: .0, a 1 q,.ber dy _wei.ght ,
specifically int hgg‘?‘t&g‘&g’]‘%%“%@aﬁ% laghti;%oe[ngmg 8&15‘;{6&%’ éel.é\%l&%&degﬁ%}o
lr)mgI e specihf i E:glol yOicynltBbﬁdnaﬁm'andeﬁHﬂMOﬂ,Qﬁsﬁ’@l@mfdesipraﬂ:ﬁhem:lblper kg
ody wei ght 17 ef fectjvye dose or. anpunt, and any possible
affects on the ti md?ﬂoraiadlgaqﬁ-?(ﬁe@ﬂ?sgs?sgﬂ, omprghing, JRsPEmeBRsOttay need
to be identified fqaoﬁﬁam@ae&amb%%wo@,%ﬁém&mm@aﬁﬁﬁpt

i nvention. This may be acconplish routine experinment as
descri bed herein, detipeflusensingsdeamethylphenidate, dtxrazoxand, dextypemphetaing at

least 5 aninals persul%t&lﬂ@(&oMphleﬁmﬂ%é%&&ﬁoﬁ&@pﬁm,aﬁﬁﬁg?&iiﬂgetta%s The

diamorphine, diazemine, diazepam, diaziquinone, diazoxide,

dibromopropamidine, dichlorophen, diclofenac, dicoumarol, didanosine,
dideoxyadenosine, diethylpropion, difemerine, difenamizole, diflunisal,
digitoxin, digoxin, dihydroergotamine, dihydrocodeine, dihydrocodeinone
enol acetate, dihydroergotamine mesylate, dihydroergotamine,
dihydrogesterone, dihydromorphine, dihydropyridine derivatives,
dihydrostreptomycin, dihydrotachysterol, dihydroxyaluminum
acetylsalicylate, diiodohydroxyquinoline, diisopromine, dilazep, dilevalol,
diltiazem, diloxanide furoate, diloxanide, diltiazem, dimefline,
dimenhydrinate, dimethisterone, dimetotrine, dimorpholamine, dinitolmide,
dioxaphetyl butyrate, dioxethedrine, diphemethoxidine, diphenhydramine,
diphenoxylate, diphetarsone, dipivefiin, diponium bromide, dip‘yrifd_amole,
dirithromycin, disopyramide, divalproex sodium, dofetilide, dorperidone,
donepezil, dopexamine, dopradil, dosmalfate, doxapram, doxazosin,
doxefazepam, doxepin, doxycycline, drofenine, dromostanolone propionate,
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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ef fectiveness of any subject conposition and nethod of treatnent or
prevention may be assessed by adm nistering the conposition and
assessing the effect of the adm nistration by neasuring one or nore
applicabl e indices, and conparing the post-treatnent val ues of these
i ndices to the val ues of the sanme indices prior to treatnent

[00171] The precise tinme adm_ni. st atlo and nt o an
particul ar subject 3%%}’0 hg rl] éﬁ‘aﬂadﬁ %sp%@g{qx\e;eeshol

treatment in a givescdRitd, eg&owabétatded@em suma e'tdf%ﬁ@td%ﬁdhc ethacrynic
phar macoki netics, and bloavallablllty of a subject conp05|t|on

physi ol ogi cal cond|Qq%ﬁmﬁnvﬁﬁéﬂ'ﬂ%maé%teﬂ’eﬂ%k@énlﬁg“ﬁ@@; ethiayleskadiob s e

type and stage, geng 4an n
dosage and type of |catgal%lr¥%%ar outéehuto? %eﬁaﬁsg rat %g&’ﬁlﬁﬁi}%@s"&&n&?
| i ke. The quideli n@hqprctpwne etholnin e:thmxypi;enhmnqsedxyldmemmethﬂmmpme

treatnment, e.g., ni.ng, t.he tine Lor appunt of
adni ni stration, 5:1#1%: e% P&%ﬂ%ﬂ#@a@e@ ﬁa% (foé?ft Ftﬁggrape, etoposide,
experinentation COf&dr&meQeﬁmﬁfefﬁvbﬁihidﬁﬂ, écﬁlﬁmﬁiﬁtﬁxﬁﬁnbst@ibdeﬁﬂidﬂéh ng
t he dosage and/or timp 00172 Wil e the subject i s bei ncL treated,
the health of the & 2 ﬁlﬁyﬂl@;&lqlscfﬁme@p@afwo qferonm Jargpentm; e
of the relevant ind

i fed EAL L ?%?&%%%E‘%n?ié?* £ Lo, SR

period. Treatnment, 11c
adm ni strati on and femlilng, ﬁﬂmamfmbklopmﬁ,ifeﬁopmfemémtmbl;@mmew

results of such nonitori The ent may be peri cal |

reeval uated to det eFf¥A% %‘W@iﬁ@ﬂl’m?( i Wpﬁﬁs#m’the
same paraneters. Adbm&di&mbsrlavexétbeﬂeamu@tﬂ@}opwne,sa&bﬁpnoﬁ&m@sI tion
adm ni stered and p033|bly to the tipe of admnistration may be made

based on these reeVHBcoRREPls HCYECG@P?@‘}@F@EFM&?W lﬂ@ﬁqwm@t%ﬂmﬁ@ﬁc

smal | er dosages whi MiSmlSis fhanid @tﬁ"p‘ﬂ& ound.
Thereafter, the dosa?gaé may gg mcreaselgg e |n§p er’nen %r%ﬁ);ﬁlg’l t he

opti mum t her apeut i dluekétimet ﬂmxsanﬁmx@dmnbatc{,tﬂﬁﬁhkﬁ}ﬂﬁmdmmamﬁ flogphenazing ect
conpositions may red t equi red dosage for any indi.vi dual,. agent

coﬁai Inel:l in thg ccﬁt%‘ﬁ'@‘ft? qﬁw@%J EH%@%P@#@?%S?%?R#%;&#U hWﬁg‘Echﬂge
drug) because the qgasgfe, mﬁadmegfdp%ha&fﬂﬁiafst@&i fiRboratifind] fdrhiRb6km]

agents may be conpli ment ar ¥
formoterol, foscarnet, foscarnet, fosinopril, fosphenytoin, frovatriptan,

fudosteine, fumagillin, furazolidone, furazolidone, fiurfurylmethyl |
amphetamine, furosemide, gabapentin, gabexate, gaboxadol, galanthamine,

gallopamil, gammaparin, ganciclovir, ganglefene, gefarnate, gemcitabine,
gemfibrozil, gepirone, gestadene, ghrelin, glatiramer, glaucarubin,
glibenclamide, gliclazide, glimepiride, glipizide, gluconic acid, glutamic acid,
glyburide, glyceryl trinitrate, glimepiride, granisetron, grepafloxacin,
griseofulvin, guaiaznlene, guanabenz, guanfacine, halofankine, haloperidol
decanoate, haloperidol, haloxazolam, hepronicate, heptanoate, hexobendine,
hexoprenaline, hydramitrazine, hydrazides, hydrocodone, hydrocortisone,
hydromorphone, hydroxyamphetamine, hydroxymethylprogesterone acetate,
hydroxymethylprogesterone, hydroxyprogesterone acetate,
hydroxyprogesterone caproate, hydroxyprogesterone, hymecromone,
hyoscyamine, ibopamine, ibudilast, ibutenac, ibuprofen, ibuﬁlide, idoxuridine,
ifenprodil, igmesine, iloprost, imatinib, imidapril, imidazoles, imipenem,
hnipramiﬁe, imolarine, incadronic acid pergolide, indanazoline, indenolol,
indinavir, indomethacin, indoramin, inosine pranobex, inositol niacinate,
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[00175] Toxicity and therapeutic efficacy of subject conpositions may
be determ ned by standard pharmaceutical procedures in cell cultures
or experinental animals, e.g., for determning the LD50 and the EDso.
[ 00176] The data obtained fromthe cell culture assays and ani nal
studies may be used in fornmulating a range of dosage for use in
humans. The dosage Rfoquino],SpiiaeRme, pRRRERI iblitdnl BRofREAS BS eM thin

a range of circulating concentrations that include the E W th

little or no toxi ciisgbutyrate, isnrepigte esigss, iseetharine ismethaptene risongeterencl,

dependi n on the . e the. . . .
adlron' ni !st ?atJ Pon ut i |.Q§%§§‘?$%Jﬁ%§igh%§4§ ?‘#&%ﬁg&gﬁﬁ%ésrogolr%é@eeﬁ{m?a%ésﬁftmﬁ?e’
t he therapeuti cal | yiseftfphe] itasetrah) Heacomeyolecitramintosplativierndetia) kajlidin, om
cell culture assays, ,[.00177]1n qeneral,, the doses_of an active agent
will be chosen byyakﬁyh?%‘%?@ _ Satagrin QO@QQO?%H%P@%&%%%M 8n,
wei ght and ot her f agdgirsy 'fd‘&%l,ll&fuﬁhsﬁ?ﬂﬁﬂmséd 1&1@3&2%@&?@%@3{@

skill in treating subjects suffering froma vascu | sea
i nstance, an i ncr ea® dahstrrenots, asefoxifene, lefionoidde asiihgprakel e tendanidipihe

th tically effecti t.f 1 t t t

o er naf ter -1 qenferoRt PEEATG i T Biiel el By

dose of the conpouni@seteidcetad, tvbBunblal, 18¥odbhig lwoﬂm&ﬁg%@bh&/@ttb&?ne,
0

acceptabl e acid-addition salts woul d be from about

.01
about 50 g/ kg bodylewEPmel ieraing, kdaflarias, b apensh dngzolidgintirizto
about 10 ng/kg bOdYIiféﬁdeE% h?%g{s%@é fbkiine fo%ﬁ&a@f}glgﬁ%ﬁm&dmnlﬂlok%m,

about 1 rag/ kg body weig e'invention a rovi des
phar maceut i cal ki t slomgripné, domgstinedoperanide, dopsuaviraionmeslamhi lorasdibef, t h one

Conpost t1 ons of  hASTHUR Bt i PeRREE: KRt Batbls DRRGE

meéI ;’ibol ites. Such Mbt/&taﬁﬁ;‘imgdp@m du_l‘)ﬁhaidgqxaﬁﬁ_é, 1mmemy1p§1bﬂdate,geﬂ&mﬂ§
and/ or conpositions (.e.qg. Juretics, I goxi n, conpoun ysed to |
treat cardiovascul iy S 9yl%tﬁém5@uﬁ=3wnj&gwa@terﬁ fdep pragnesium
enhancers, | ubri cardoay1saichidd] SndiriibstinPmeltiof Rbditthfe! mAGBiMeS Bk,

t he conpounds and/ or conpositions, and witten |nauctions ina form
prescri bed by a goveehendarole mac)iziney medgishaic ngids hecloraminepentepipsrides e
or sale of phar mceﬂ%&ﬁ%‘

ath, glredibazine, medigoxin, medrogestone, medroxyprogésferbne
acetate, mefenamic acid, mefenorex, mefloquin, mefloquine, megestrol
acetate, melengestrol acetate, melphalan, memantine, mep enzolatc;bromide,
meperidine, mephenoxalone, mephentermine, mepindolol, mepixagox,

- meprobamate, meptazinol, mercaptopurine, meropenum, mesalamine,‘
mesalazine, mesoridazine besylate, mesoridazine, metaclazepam,
metamfepramone, metampicillin, metaproterenol, metaraminol, methacycline,
methadone hydrochloride, methadone, methamphetamine, methaqﬁalone,
metharnphetamine, methoin, methotrexate, methoxamine, methsuximide,
methylhexaneamine, methylphenidate d-threo-methylphenidate,
methylphenidate, methylphenobarbitone, methylprednisolone, methysergide,
metiazinic acid, metizoline, metoclopramide, metolazone, metoprolol,
metoxalone, metripranolol, metronidazole, mexiletine, metaxalone, mianserin,
mibefradil, miconazole, midazolam, midodrine, miglitol, milnacipran,
milrinone, minoxidil, mirtazapine, misoprostol, mitomycin, mitotane,
mitoxantrone, mizolastine, modafinil, mofebutazone, mofetil, molindone

hydrochloride, molindone, molsidomine, monatepil, montelukast, Monteplase,
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bi ol ogi cal products, which instructions can also reflects approval by
t he agency of manufacture, use or sale for human adm ni strati on.

[ 00180] Anot her enbodi nent of the invention relates to the |ocal

adm ni stration of at |east one hydroxyl ated netabolite of nebivolol,
and, optionally, at |east one additional therapeutic agent to treat

Injured tissue, su : -4 0

of the present invﬁ?@?ﬁ%@ﬁﬁgﬁ%gﬁ&g?ﬂ%&f ‘%éﬁ’yﬁ‘géﬁ@g%%ﬁ@gé
can be i ncor por at ednomphaling sali e mosaprayine, mewifloxasiny moexivgiyte manididee n
be applied with specifigity,to.a biologi a{ sjte of |nterest
Accordingly the neBPWPﬁ?n"?%é% REEeRofg: I%P@O ’B%‘i?ﬁﬂlogb"a AR R PRSI ¢ h
neans that the nebinggbayl, ifbopidn) nallfiphine AlaBaidictcidndinBfehe, WAREFHRAUL i C

agents are physi Calnlg.il and/or chemcally associated with part of,
i ncor por at ed wi t h, taloxges galtrexpnegrandipling penzgate nandiqloanBe natural or

synthetic matrix. [ %Jaﬁéb\ér | i

synthetic polyners cggl%ﬁ e usggﬁggte%ag&r%o?lrg icgélélﬂ}]e%%eg&gc%%@&%%m]toﬂ%
invention. It is onlegameeassdioiont diurylphepionate; nandtoboreehbapabmionata| | v
accept abl e. Exenpl ar ri xes suitahl.e for,use in the,invention are
pol ymers i ncl udi ng,naigla)arzo Gl i Vv _t@i“ﬁ@mé’wtﬁm&&%@?%’ e,
pol ypropyl ene, pol yRERyie8emefdpatnslBRS NerhsHaySdd) ¥ in undecylenate,

pol yt etrafl uoret hyl ene, _po’l yvi nylidene diflouride an

pol yvi nyl chl ori de) nep@ysiaineokadin peshatidsr n-¢éylamphetpmine, pesirapine, nexopamil,
pol yet hers (such asy h%&%lu : :
pol y-L-l actic aci d,smpo e}j& . L- acgl C, p‘:%?%’?@%%?" po i}/;géi @g%z??rg@ne,
pol y- (I acti de/ gl ycalicodaidjl, nipuinyhalbobet, nthesmalpnd, pifediping,yifehalolahiksthamide,
pol yam des (such as.nylo ., pol yur et hanes ol yur et hane copal.yoers
(such as pell et hanﬂé@ﬂ%ﬂ%ﬁ%‘%ﬁ’?@%’%@%‘{’% m&ﬁ"%‘ﬂ’ngo e,

pol ymet hacryl ate, p@fisénénd; nitrazepam, nitrofurantoin, nitrofirazone, nitroglycerin, nizatidine,
(et hacryl oyl oxyet hyl )-2'-(tri methyl anmoni um et hyl ’hosp ate 1 nner
sal t - con- dodecyl nElCKgtemiZoM, aprepipeibrine capreshynodre]; marienefidngs porflgxacin,

pol yl acti c aci d/ pol }:%gﬁ“? r I

copol ymers, pol yure}%b ne %%&%%h%%g%%@gﬁ%?’s, n%@gﬁ"?‘g’oﬁ%& gf’erone,
copol yners, such asowestphine,dorpskidoppliedries, sofspiglineasovaeiotnegadidrin,
proteins, oligonucleotj.des, anti.bodi.e epti de hognones .

gl ycoproteins, gl yc8gat®g ‘7’8“8%?‘1?2?,0 %ﬂ@%’{“}&‘eﬂlﬂﬁaﬂ@&,

natural fibrous matdlantapise)elapaadihé, lolBésaftah Ollapatadinedifldzief drdpatiat,
matrix materials (such as three-dinensional |attice of synthetic
omeprazole, ondansetron, opium, oprevelkin, orlistat, ornidazole, ornoprostil,

oseltamivir, oxaliplatin, oxamniquine, oxandrolone, oxantel embonate,
oxaprozin, oxatomide pemirolast, oxatomide, oxazepam, oxcarbazepine,
oxfendazole, oxiconazole, oxiracetam, oxolinic acid, oxprenolol, oxycodone,
oxyfedrine, oxymetazoline, oxymorphone, oxyphenbutazone,
oxyphencyclimine, ozagrel, paclitaxel, palonosetron, pantoprazole,
papaverine, paricalcitol, paramethadione, parecoxib, pariprazole,
paromomycin, paroxetine, parsalmide, pazinaclone, pemoline, penbutolol,
penciclovir, penicillin G benzathine, penicillin G procaine, penicillin V,
penicillins, pentaerythritol tetranitrate, pentaerythritol tetranitrate,
pentapiperide, pentazocine, pentifylline, pentigetide, pentobarbitone, pentorex,
pentoxifylline, pentrinitrol, pirbuterol, pirenzepine, pergolide, perhexiline,
perindopril erbumine, perospone, perphenazine pimozide, perphenazine,
phanquinone, phenacemide, phenacetin, phenazopyridine, phencarbamide,

phendimetrazine, phenelzine, phenindione, phenmetrazine, phenobarbitone,
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pol ymers and copol yners) and the |ike. Exenplary polyners are
described in U S. Pat. Nos. 5,705,583, 5,770,645 and 5,994, 444, the
di scl osures of which are incorporated by reference herein in their
entirety. [00183] The physical and structural characteristics of the
matri xes suitable for use in the invention are not critical, but

depend on the appl i slahbsuidine] phtbbthiabiees PRinegjtahfehiiy ﬁéiﬁuﬁh‘hdd ed in

the art that where the matrix-netabolite of nebivolo rrp05|t|on of

the invention is i nPkeatsagingghentglagyne, phanylsplicylaje, §h@y1ac§tg¢mheny1butazone,
adm ni stration or Sgﬁgﬁgﬁgseslﬂy&b 5&& gﬁb ?@ | Opnﬂlﬂ%%dx%@hlonde

bi odegr adabl e. For suc asty; eoronar

b e, Mttt et b g
inpl ants or the Ii i t. ma sirable for the rix to slowy
di ssolve in a physi glélalpxgtﬁﬁqlf‘ﬁ’r‘?ﬁeﬂ%’ 51"'6%1%’{%@1 fﬂﬁs&m’or

bi or esor babl e. [001ﬁﬁkéﬂ&diél 9&?65‘:&1@1% Faptn ?IEE&EX bl dilat, BiRRShAr
di seases or disorders, the nebivol of netabo ites of the present
i nvention and opti oﬁﬁ@@sf,élﬂfﬂm&sp ¢, Hitagglaie, Rimgerpbmus,

by usi ng an i ntr aarPE Weh?@%@%%ﬁ%ﬁéﬁ?%@%‘d? Yl phatgge e

delivery of the conpipemcillin} ppbﬂaande.ﬁnonedﬂfa&gpipﬁ@ﬁne Hérbfahmamp@ﬂate,f

darmaged arteri al surfaces |,s d ned by .conven nal . | tlc
met hods, such as X-PIEAP® Fﬁ{a b&éﬁ% FiEa0, Y@%PB @amotol
wel | -known et hods Pty r&z%h! ﬁolszaen@a@olsffdﬂ;és&@h pHAsphaR, p%étoloi vihen
.dmnistered in vivo, 'the corrpoun s and conpositions of e invention

can be administer edPIiﬂwlR%ﬂlﬁa anlikast, pravestasinaprazepem: lpre@qmapteéd@@gmbl e

carriers and in a t
herein. [00186] V\hen t e cd?po%in g, E;Bhﬁ%in\é&rﬁgéo’r& ; %Heig‘?ééa&qfdone’
I nvention are adm npmn@rmine@rcﬂaemcxd, proéum‘l p:bcalimmsde, pmaxbgzineppgobﬂ&mlj

nebi vol ol netabolite, .they can al so e us n copbi nati on
or nore additional PREISBEGERE By ol BestRliaaRe. Pkl BEPvi

agai nst the speci flﬁuﬂﬂesﬁaﬁﬁtﬁﬁhe ﬁr@fﬁ@ﬁteegmbﬁémtﬁr@p&ﬁpﬁsn pS4SkhoRst

for exanple diuretics and/or di'fferent anti hypertensi ve agents such
as beta-bl ockers, ceiopylhenedriam arpylhiowral srotokylRbmretintyline, praxazqle, i s

to be understood thﬁéw?dé?ﬁ/enug’w&l %ﬁt&%ﬁa&%ﬁzb&k’%@ﬁz@loﬁé&”her

aspect of the present
pyridofylline, pyrimethamine, pyrimidines, pyrrolidones, quazepam,

quetiapine, quetuapine, quinagolide, quinapril, quinestrol, quinfamide,
quinidine, quinine sulfate, quinolones, quinupritin, rabalzotan, rabej:?ifazole
sodium, rabeprazole, racefimine, ramahroban, ramipril, ranitidine, raﬁola.zfine,
ransoprazole, rasagiline, rebamipide, refludan, repaglinide, repinotat,
repirinast, reproterol, reserpine, retinoids, ribavirin, rifabutine, rifampicin,
rifapentine, rilmenidine, riluzole, rimantadine, rimiterol, rioprostil,
risperidone, ritanovir, ritapentine, ritipenem, ritodrine, ritonavir, rivastigrmine,
rizatriptan, rociverine, rofecoxib; rohypnol, rolipram, remoxipride, ronifibrate,
ropinirole, ropivacaine, rosaprostol, rosiglitazone, rosuvastatin, rotinolol,
rotraxate, roxatidine acetate, roxindole, rubitecan, salacetamide, salicin,
salicylamide, salicylic acid derivatives, salmeterol, saquinavir, saquinavir,
scopolamine, secnidazole, selegiline, semotiadil, sertindole, sertraline,
sibutramine, sildenafil, simvastatin, siramesine, sirolimus, sitaxsentan,
sofalcone, somotiadil, sorivadine, sotalol, soterenol, sparfloxacin,
spasmolytol, spectinomycin, spiramycin, spizofurone, stavudine,
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[ 00187] "Concurrent adm nistration” enconpasses simultaneous or
sequential treatnment with the conponents of the conbination, as well
as reginens in which the drugs are alternated, or wherein one
conponent is adm nistered long-termand the other(s) are adm ni stered
intermttently. Conponents can be adm nistered in the sane or in
Separate conpositi : § ' eDradi. Ot .
adni ni sl i ati on, [0%@%?@%8%‘@%?%%%&2?&%%@%’ Sltert 2 %’?%@fézn"tle tutrate,
invention may be usslfacetenddeyisilivaliazine, sviftloxivadid sulfarsids, stlfiaslohsdimglee i n

h / i i | i L f. th i
or “condit 1 ons. For  ecHEb ARG SlafirEeril: tothebans SiebatRe
useful Qther dr ugs siphiuecl aipiaanaise, sajtaitiokiioRThggiepadiagent . a

t hronmbol ytic agent, a_fibrinolyiic agent, a vasospasminhibitor, a
pot assi um channel aBiphgstagme, SIRMHPYTagARes Filpirids. spliftiene sultepside,

anti |l ypertensive agfmdponfifh, dthidlickd %%Pﬁg%ep%ﬁ&#&&%ﬁmt%@ .

antiplatelet agent, an antifitotic agent, an anti pr erative agent,
a m crotubul e i nhi supletast, sauvamintsodivoy, syneplrinagtecrine, tacrobms|dddrolingus,
inhibitor, an antise | eqt,i de n,_anti.-canc chenot her apeut. c
agent, a steroid, 3‘“%3@%?@1 t@@?dxgﬁt W#ﬁ'ﬂﬁﬁ}sﬁfp G ézgmﬂm’
sel ective COX-2 i nhhdikdtede, taddbabait ROStiRieE @S, YoV Ezan36Hitamik t

fact or antagoni st or, ant]j bod ,, & dopam ne agoni sf, a radiotherapeutic
agent, a biol ogi c dEEREPngfelisriar.drRzeeiFEpasi degtenisnonreteratniini  or ,
an angiotensin |1 ng6aRKRL t&ﬁih?ﬂ%”te?&majﬁe&ﬂ?a‘té,‘t D! Rfcondkole €€

radi cal scavenger, an iron che ator, an antloxi dant, a sex hofnone,
an anti pol ymer ase, tesferading\tenodiling denfenamatp,ertatelgly tasiotactonerdapy agent ,

an anti body targeteg ther age a,.ge t hera nt .

bi phosphonat es or O@Wé#&?)%?%%%%r %@F?°H§eﬁf‘§?”§%?%‘§3%ﬁ%ﬁ@%&%°}ﬁ ng

agents, including Bettahyeiozdlivg] theliidndds tiabiinate, hisdbehdazoler genfi brozil,
m xt ures thereof 00189] Such ot her. drugs_ nay_ be, adm ni stered, by

grroute and in an %%@cm@my%g@@@@&smgﬁw%a@m@w y

or sequentially w ti a. ﬁ]im % he aﬂ:%éﬁf (eI SaTRY t e
met abol i t es. \Wen atﬂlr?ggl vol 0 negigbgﬁa?g&gi gﬂ%i' ese‘%ttﬂief ﬁ;\lygéﬁe?lgﬁm?’s
used cont enpor aneousikamide, tticlopitineptigloilire, tlisotnd, tinelglstinidazolea tinefedrinej cal

conposition containing such othe rugs.ip additio t he conpound
of the present i nv&??&fﬁ“i Locgpap rg%ragavgc%pmey&oiiﬁ@, gropramqae,

phar maceuti cal conpBsiitdne, tamdidelezanidRes BiinAdines tichidide] toRkAatgide, tlasddine,
that also contain one or nore other active ingredients, in_addition

to the nebivol ol neEPlkBigpdes tolgapenes tolsielate fplfingmicacid folingslalaplteddiag,
ot her active ingred; : [ b LB Bm R oY e o
met abolite of the g?%%éﬁ?é’?%g%téﬁﬁug?ﬁbrﬁ (g%m hijiarsstere’ islegipl%%%%lgfa{/e’
or in the sane phartomodiete, dehileacin tamadohdramandingdisandblaprilatrenilasit
limted to: (1) nor hilne and Oﬁ-he@ gllpi at e recg‘fto agoni. st.s_i.ncl udi ng
E)ngglog?henel (g)gar vd%“?cwyﬁé}%n_-@l » STEEEIO* 2P e W’é‘fo&’rsz‘:fbﬂ’gs

i ncl udi ng tikXeidolond) tidniterise, fitgiierase, Ha@MlaRMifludpdrarine
derivatives (al mi nqprofen, benoxaprofen,, bucloydc ?ci d,ﬁdc%& rof en,,
f enbuf en, fenopr of idroe ﬁ%m%l,opﬂaaﬁnsatﬁﬂwr@ﬁ?z%@% nidyl, HEpAZETRN,
ket oprofen, m ropr figRputRR ke dﬂﬁﬂﬁéﬂdgﬁm,ﬁhﬁ sh6 rimBiranRRy of en,
suprofen, tiaprofenic IaI(I:i d, and tioxaprofeén), _ac%e{i ¢ acid deri vatives
(i ndonet haci n, acertEmapiostil, kithiozing & glilerangdraluibrath phoshstea romethamine,
fencl of enac, fencl qz] =4 d ' F4r of ens i bu
i soxepac, Oxpi hac, %@?ﬁ&ﬁ%@&rﬁﬂﬁ%#@é?ﬁx&% et n, ﬁ%pltéj'%he o@@l&ﬁo,l, and
zonepi rac), fenam dymazdlineleytamdrie, wadecqriobief wdasenoicacidpurinetatin fvalaeydavir,

acid, nefenamc acid,, niflunjc acid and tolfenam ¢ acjd), .

bi phenyl car boxyl i c Vé_lgeaox_d‘%r"g{?é*{t‘?ny %&?%Hﬂgwcﬁfhvﬂﬁﬂ%@ﬂ%rﬁcn

oxi canms (i soxicam RideR¥filCHRarPHAD Y REbRAR et pRAN! HEbins Hgaballit €S

(acetyl salicylic acid, sulfasal azi ne) gnd t he pyrazol ones (apazone,
vincamine, vinpocetine, viomycin, viquidil, visnadine, vitamin a derivatives,

=

&
-

vitamin a, vitamin by, vitamin d, vitamin e, vitamin k, voglibose, voriconazole,

xaliproden, xamoterol, xanthinol niacinate, xenytropium bromide, xibenolol,
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nadol ol , oxprenol ol, penbutolol, pindolol, sotalol and tinolol, and
cal ci um channel bl ockers such as diltiazam verapam |, nifedipine,
bepridil, felodipine, flunarizine, isradipine, nicardipine and

ni nodi pi ne; (9) incontinence nedications such as anti nuscari nics,
(e.g., tolterodine and oxybutinin); (10) gastrointestinal

anti spasnodi cs (such Q e opol a di cycl opi.ne .1
anti nuscari ni cs, W\ﬁ?ﬁ gﬁx&‘oﬁgﬁw&h&) mg,@ % ﬁ a@@taét’ Falitabings
(cycl obenzaprine, esleplenpagsivir, Z&febthﬂﬁheﬁ@ﬁbﬂde gidbedE Ry AERRR, zimeldine,
met axal one, net hocaybanol,, bacl of, d ntrol eng, . di azepam or

or phenadri ne) ; (11?’”58&919?@% #aast ﬂlge, d’é‘%@h"@}ﬂﬁ% Aelpidemy 2anisamideg

and col chici ne; (12)pielosdand Rixthlemerbei d arthritis such as
met hot r exat e, auranofl n, "aur ot hi ogl ucose and gol d sodi umt hi omal at e;

(13) drugs for osteopor03| s such as al endronate and ral oxifene;

decongest[8#59] such The compavadegrendin gﬁ@ﬂmaveph@hwxb ofandaiediane; (14)

| ocal anesthetics
val acycl ovir and fgrrt:yc‘:%\qi}llba'rll Bl?‘k@'?é I -ene %%ﬁ%%%yg% onélansanstde%%l
and grani setron; (mfl)ectalimhmnﬂhla@nwdxsg/fmlswtabharwr mimdu&humh;ﬁiﬁhalaﬂm

breakers (AGE CI’OSS|II’1 br. eaker s r.exanpl e brium ,and, (18)
advanced gl ycosyl af’f’tﬁ'ﬁkfg ﬁ) fal g’in%an?\“ﬁn Tﬁsg utaneguspinjects ogas
for mati on i nhi bi t outavedos, @a@tﬂahﬁa RitaRaaR; %euoh,o&atﬁﬁ]ﬂﬁ@echﬁﬁﬁ%s
"nitric oxide" encorrpasses uncharged nitric oxi de’ (NO and char ged
ni trogen nonoxi de specj es, oref erabl y_ char ged nltrogen nonoxi de
speci es, Y ]as nil B¢ eEwL HOIPN@%O%HE}’%S?P@)W“}?J‘ ag pterapepiically
ni trogen monoxi de g8 kiidm:4eh 1GES il Rfm A0 FalibiuGAGRaNN IS

have the structure F--NOQ erelrn IS a nitrogen nonoxi de releasing,
delivering or tr ansm&mntu@f dodage. )Dosmedmittfmtnmelsatﬁsu thespesificatinand claims

conpounds whi ch prgvide nitrogen ide to | |nte1de site

action in a form ag?re]t}'lée%’ rtopﬁgﬁqaﬂog.ﬁ 8% gqsfl%?st ?f‘ﬁoﬂgliut
nebi vol ol met abol i tentiihing adrddendingd qmufya)fraawéqn@edaaﬁ@abmhﬁa die
nebi vol ol netabolites, of the present invention and the ampg addi tjan
salts thereof may H® dssirpdihereneuticiefect gy assocktipn weh dhe ﬁglaceuttcal

adri ni strat i on of falboRdadRAS G AGIELRTANA 1BleAiRRigNBred b

time of the adm nistration of the conpounds o e present invention
in relation to thecesied tablsts), sapsoles, pills; p@tdﬁpwewga;mjembﬂa@olngons or

agent allows the c e ent 0. be effective in
potentiating the e%@#@%ﬁ%g n&ﬁ%i%ﬁ %%ngt\{} d@aH%?n g%&ée fed
[00192] As bl ood pr efdtiples thaéafctsa@megafsnﬁs‘cam/alssboﬁ:msea&tm%ﬁ%numat
potentiated there may be npentioned agents havin adrenergl .and/ or

vasodi | ating acti vP’t'aﬁhceb pdditignel ?télice%fé‘ﬁ thyin tsp@ g4 RETieHNg et
mentioned in US. es?tm?@céaé- Qﬁ@cage&%@ s@t?é tab1Bts e}‘{eﬁé&ﬁr
atenolol; U S Pat Nos 337, 62 3 520, 91 In par cul ar

propranol ol ; U.S. F?@iets,mﬂpm;,sbeadosmd'onmwapalsopmpmebnﬁemtgw Soft. S.
Pat. No. 3, 511 836

rt.Lcul ra S . Pat
in particular hydr§13 %Qa lff @n%ﬁgf aﬁﬁg r?y%ﬁraﬁl uﬁogtrpguﬂds
guanet hi dine; U.S. oPa:tmpobm:ms?oﬁHé%m@&ﬁtonlaﬂd mtablawhlaﬁandtg%tahﬁlcapmﬂeecan

US Pat. No. 3,261,859, in i cul ar verapam | Pat
3,485,847 in parti S‘i’.H%HIEFﬁnPl&gPé‘ialﬁéc“‘tSCSmP mﬁfanblgat@wﬁgazwll\&
particul ar carteol ghiyefRhf@Ridiahch NAfotoss; A0PeRdé sabHolmAn@iod Potatd N

particular celiprolol. Al cited patents are |ncorporated herei n by
ref erence. These gf@wwhscost starsh, apey1onegHn ¢rliess darivativesafalaiing Teblatpand

pur pose of provi d| ﬁé?w! but not with the purpose
of restricting the glg(g%gﬁ%?%e present 1 AVERt i on.

{00161] Liquid dosage forms for oral administration can include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs containing

inert diluents commonly used in the art, such as water. Such compositions can

68



[ 00193] Preferably a nebivolol netabolite of the present invention and
t he bl ood pressure reducing agent are adm nistered in the form of

sui tabl e conpositions. Said conpositions are neant to al so conpri se
products containing a nebivolol netabolite as defined herein and a

bl ood- pressure reduci ng agent as a conbi ned preparation for

si nul t aneous, separaigoRomiptise 'dv@h@,%ﬁ&:ﬁw&ﬁﬁé'@ﬁn@fenﬁﬂéi@ﬂgﬁﬁﬂ' %ﬁ‘%@ﬁ

or sequential use in bl g{gd- pﬂrhgassure reduci ng therapy. Such pro uc(tﬁlég
may, for exanple, CE8RRI%i2a sweakining: Bayaring, aad Perfopingakents with a

sui tabl e conmposition containing a nebivolol nmetabolite of the present
i nvent i onjoggkianot ket sRptied BEG g%p(gr%' &ﬁ’bﬁuﬁ’q% Pl | | ood
pressure [reduéi ng aggﬂt.. Suc aa product may g@@?ﬁ%&gg@% Jgg% at

t he physici an w shicogpostiensrof Hiestentitsl cande prepad by miridg terngotpbandsjpy
can sel ect, based on_the.di agposi f the.patient.to he treated, the
appropri at e amount SOBPOBRTS g‘rﬁp%lﬂ@]ﬁ? E‘m&ﬁﬂ&“ﬁ&"?@’ﬁﬁ%’r‘} agfjocoa butter ind

adni ni stration. [0@bBAiWIeas sBEI: Mhichersdlid i fobf téher AR Bididhi 1oy Of
t he bl ood pressure reducing agent, a conposition containing both t%e
bl ood pressure rediEPPRIatEEesich fetithey wilhmelt vad relgsethe éme. of a

nebi vol ol netabolite of the present invention may particularly be

conveni enf)0163] 0019 Fhjeftatle brphRRons2RP S stehiR @5&%}9 B%HM&I%%? or

there may be provided a conposition conpri'sing an anmouht capa
potenti ating the efsispensionsfcanbetumplated sogoadingthfbe kapvenperinsingsiuitable

bl cod pressur e r ed (EPESERIRRE FRitinsoBl Bl Bt ni Bl " ©
rati o between the risjbétalsle plepareticiahialse baa gtetilednjbliaisle sdtit@smSdtsBspension in

reduci ng agent may be ot her tjaarlb’about 1, or m1y be about 1:1. The
anount of the acti PéORiOIaarestralyraceqnab |05 polient.dpotxemple s such a

conposi tion W 1 Db@ymHehid NibuBndRil SAkhbaE the Hﬁgﬁtgﬁnlgﬁﬁltﬁ&%fﬁdsso%fﬁ t

bl ood- pressure reducing agent is obtalned,; t . . ~ the bl oo
pressure reduci ng &aebe usliaie watersRingersisalutiomand potoaittsodivachlaridel ood

pressure reducing ef i, S il upon. admi.ni stratjon. Jn
particular, it is ?é%ﬁé‘%,ﬁ*%}lgﬁ}‘?%hﬁﬁ %ﬁ%sor%?g&?%@?ﬁ%df“tﬁgiv%%ound
of formula (1) to tsheehdingthefitmssure reduci ng conpound maybe situated
bet ween about 50:1 and about 1:50, in particular between about 20:1

and about,. 1: 20, or _between. aboutf  1Q:1 and ab 1: 10, or between
about 5: 1[(}&?1%4? about*"¥ CRMPPRLHQnS Bgﬁhﬁ IEYHDHPIP Wnb{g%%é?f’}%ﬁﬂf‘@?ﬁn nd
about 1:2. Parti culepéipRl@ & PRRAmcoteNSy a%%)téﬂi@&?aﬂ&@ 8 Bbrgakib Sarfik00d

pressure reducing agent is one of the agent's pertaining to the

patents cited her eishstanges suitable fop oral,duceal, patentera), tranedesmyalror sectal
cpect f cal Iy mont | g Reke b lOAORITE (Y 8563 ABNETL 8RR 50
g a pharmaceutlcally acceptabl e

provi des a conposition conprisin tic
carrier and, as - actinsufflatiogwidctedd not deleteriousty reactwithl the adtive oérepdundd.i ng
the effects of bloqQd.pressure reducin nt s, of, ehi vol ol
et abol | te of t he SELRURPIHOHETN G AR B B ey aEle B
aci d-addi tion sal t sbhge@0hicolds, VEdtiNEEi B9 my1eﬁe0£$c%73}]'gfaatﬂ{,%&rs@, such
phar maceuti cal conpositions, an effective apount of  the
amylose, magnesium stearate, tale, surfactants, silicic acid, viscous paraffin,
perfume oil, fatty acid monoglycerides and diglycerides, petroethral fatty acid

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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particul ar compound or conpounds, in base or acid-addition salt form
as the active ingredient or active ingredients is conbined in
intimate adm xture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forns depending on the form of -
preparation desired for adm nistration. These pharnmaceuti cal

conpositions are desi i nj Ao d onm. sui I

preferably, for adﬁférll{ ag,? %"%’te Fsg%ngb%'ﬁ%l§?s’ ?12.]%:3]2 yAa?mﬁﬁg‘%g?@WP%P&V

} nj ection. ]Ic:or hexarmhiﬁjn si#bstmc@taﬂtiiﬁ@'fa*sb&w dg‘lﬂmsplensm% add iﬂgﬁ@ege
orm any of the usua rmgceuti ca a_nmpy be enpl Qyed, such as,
for exanple, water V@@%%%F%@X%%Lsﬁ Oﬁ?xéoﬁbﬁglp & dexirann e
case of oral |iqui gfoBRSY, HelsRiRnSHRaPRAsSLHRANShR#Rers, SYT UPS, elixirs

and solutions; or solid carriers such as starches, sugars, kaolin,
| ubricants, binders, disint earati ng agents and the like in the case

of powder W016d]| | s, Eotiablctsymd sepsulssmey 8lso bemanifactered irtibe formeaf sustained
admnistration, ta |

oral dosage unit f(?l?lrghésgifn @?ﬁ%@?hét%@?ﬁ%&@%ﬁ%@?ﬂ%@% ?eg%éjgf
are obviously enpl dyechmpeondsraceding tathe tovepiini dvepnperiodfo€hows.ri er wil |
usual ly conprise sterile water, at least in large part, though other
i ngredi en or ex le, to ai.d solubjlit maybe .i ncl.ude .

| nj ect abl @ﬁgq)‘fluti oﬁgﬁfnwaté% _ eec’,omtl?ﬁ?{l?)ué %F@ﬂ%@@?ﬁ“&?ﬂﬂﬁ%m
carrier conprises saloufitsusfdiett tudhiedd 4lHRASRR! offebtQR r&b gzdl byt dneef Of
saline and gl ucose S&Utl on. | njectable suspensions may al so be
prepared in which & arﬂﬁ]ﬁilé’bﬁeéﬁe liquid carriers, suspending agents
and the |ike may be enployed. In the conpositions suitable for

per cut ane@gseAdM NiTHedB5dge Bf ardy I Bnpdsifiblof HR{HrQRAY ihYenGONRIIL $:85 dépending
penetration enhanci ng agent and/or a suitabl'e wetting agent,

optional |y combi ned®nifi¢ $ympieres Bgeanddafy weight ofithepajiepiathg nature pogisensrity
Cioms. whi oh e _ .
D P00t o the. oki n o8 ok ik ledcPaSofed oty RRRBASLEIG Lt

to the skin and/ or fomyofibe hubjget edmpositions Apgof they sitjet feminladons may be
conposi tions. These . conpositions be, agdmi.nj ster i n varjous ways,
e.g., as a transderaﬂﬁ'fm”%‘gf H‘,a%%glggéﬁﬁ_- Yld%‘i)éﬁs' oSeEser cid
addi tion salts of tdbmppaRbnsFtle pRRERBNESSmEY bd REdIR RRSMinel Byent i on,
due to their increased water solubility over the correspondi ng base
form are obviousl yedksiquesdgiowatie thopeofisiedl ip therat ortas tavglithergiueous

conpositions. [00198] The present invention also concerns a nethod of

otenti aty he ef i '
e m bl ooltoMoSl i a0 BofueBorle AR RLGFA s HOMUHL PARTD Sl 100 g per
sai d nmet hod. conpri slepgineahother emlgdimentthe dashgh rangamby Tocofikera abovit 635 sugth -

an effective anount, of bl oo ressyre.reducip nt,_ and a :
nebi vol ol net abol i taEO‘EéﬂtﬂFFePeﬁg@EeﬁtYefW&ﬁ Flﬂuﬁo‘ﬂgg&&g? ﬁ?ﬁé&e range may be
her ei nabove. [ 0019%dm athut E2NA1HY Bhott 10 B pf @5ent 1 nvention concerns
a nethod of :lowering the bl ood pressure in warm bl ooded ani mal s
suffering refro sai, d t hod conpri sing _adm ni,stering to said
war m bl o o Cefain, FrdiTEenty, (e Joa%ﬂ‘? fhese-agtiyy Q?&&Pﬁ%é@ﬁﬁ@mﬂy
reduci ng agent and 1@ iNARir%Yk Ok Bt 000 h ittt ﬂ?g%ﬂ%‘%}?fgﬁ%ﬁ@ﬁ%ﬁicﬁy

[ 00200] Those of skill in treating subjects suf
i ncreased bl ood pr ésthgmrange of about I 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

70



could easily determ ne the safe and effective amount fromthe test
results presented hereinafter. In general it is contenplated that an
effective daily dose of the nebivolol netabolites of the present

i nvention or their pharmaceutically acceptable acid-addition salts
woul d be fromO0.01 ng/kg to 50 ng/ kg body weight, in particular from

kg body viei ght - FESRUGIEco ey il Cortbosif A b g tetpaiange ©
from nornot ensi ve BhaedntibnBiah babssadned MpadnEniRfing thelcogOsifioh dabBREsing

preval ence of cardiovascul gr risk factors, especially hypertens| on,
has been observed aRHewBORRE @Fﬁ”@ﬂ%bym&sﬁeﬂaﬁnw@m@ anpligableriadices,

i ncreased CV ri sk .
di fferences in vascu grgu%"lym oﬁg&&%u I ng re%ce@eﬁ%&ﬁeqmue“ﬂhe

bi oavai l abi lity. | rﬁamqimmfespubrtomeahmncept a clinical evaluation of
brachial artery activity denonstrates reduced responsiveness of

conduct an sel enous ..a s NO.in

Bl ack Amos (LRSS TAmB SRR R R e CAER BL P lpe P

this difference is emgokition &athrﬂmbldqﬁe/ﬁodtaﬁedhw& ﬁeﬂﬁwﬁi%%rgwahpauentmll
endot hel i um of Bl ack Anpricans, despite much higher |evels of

endot hel i al - depende¥fPenEIRORiaeactiity, phemmacokinesicy, and hioarailgbilifysofashbied

d the f
P o 12 e kit igh, YA BEH Rl AP ARhELAR: Bt MR oy i
to its reactivity V\h}'phaluizstageembnal piysical coediticny mésponsiwen¢s@ONpD piven dosage
formation, a otent a 2 st ereosel ective;. OXY .1 1
nmet abolites s:ognl fi ca yo'}é%#cﬁg%rg W@F&W ci"} f'ﬂﬂ%/%l Hﬂgd@&%eqepﬁffs
cell's from both whigreseated hbﬂeaﬂhaﬂﬁﬁisle@aibpﬁﬁﬂﬁthe&&l’u@mﬁtﬁe £) det&amehigihe

nmet abol ites had NO re] ease activity tha was dramatlcall reater
t han nebi vol ol , andCRAEH éB‘i’ Eyﬂ’ﬁk} ¢ 110 more

hydroxyl subst i t uens, RRhOS: geﬁabﬁfeﬁdﬂcoﬁmﬁwfaom ?ﬁﬁ%@éﬁﬁ i ve

hydr oxy metabolites :of nebiv are potent “stinmulants o rel ease

from hunman endot heladmnstmetheslosagbgod/on:wmm n hydroxy metabolites have

NO rel ease activity that is dramatically greater than nebivolol or

/ - nebi vol - . [ l;&gag,er LR

details: Col}t tr ea?mrrjé‘ tﬁ{e v?nh%g&g%(gém e&%gégs Q%J'?lvoefh%%ggﬂt bR
by measuring one or more of the relevant indices at predetermined times

during the treatment period. Treatment, including composition, amounts,
times of administration and formulation, may be optimized according to the
results of such monitoring. The patient may be periodically reevaluated to
determine the extent of improvement by measuring the same parameters.
AﬂjuSmlents to the amount(s) of subject composition administered and
pessibly to the time of administration 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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metabolitei in endothelial cells fromboth white and bl ack Anerican
donors shows that all six hydroxy netabolites have activity that is
much superior to dnebivolol, and nbst are superior to nebivol ol
racenmate. As conpared to nebivolol, the '

4' (R) - hydr oxy- 7-f | uor o- 6- hydr oxy-/-nebi vol ol netabolite causes a

nearly tWqodmisl | NCegiesy kd thricatie 8siRad Qs dfect calpitfbnd By bo dlermined

nnon,, respectively, fromwhite and bl a 1
(R - hydr oxy-5- f| uobpstendaehphaoneseutical plootdutas imtadloubinee etiexpetimental

activity of nebivol 8" d_ ev A L= T VAe] b 5Q% These findi ngs
i ndi cate that hydroXy %@t%g'bﬁ’?fiéts ot qg%’f’ﬂ%ﬁﬁ@ﬁ%i stinct and
hi ghly reproduci bl e effects on acute NO rel ease in human endot hel i al

cells. Talid@i78] AcuTke dif: blsthinedfomithdcellenins acsysadenitl siadidomay e iiell
611. 41 Bl ack Donors, N | &Dl VE 4' ) .
(R) - Hydr oxy- 7-f | uor B I%\%W%&W@P@P&r%@hwwﬁe dpgage of any subject

composition lies preferably within a range of circulating concentrations that

include the EDsp with little or no toxicity, The dosage may vary within this
range depending upon the dosage form employed and the route of
administration utilized. For compositions of the present invention, the
therapeutically effective dose may be estimated initially from cell culture

assays.

[00177] In general, the doses of an active agent will be chosen by a physician based on
the age, physical condition, weight and other factors known in the medical
arts.

[e0178] Those of skill in treating subjects suffering from a vascular disease, for
instance, an increased blood pressure, could easily determine the
therapeutically effective amount from the test results presented hereinafter, In
general it is contemplated that an effective daily dose of the compounds of
formula (I) or their pharmaceutically acceptable acid-addition salts would be
from about 0.01 mg/kg to about 50 mg/kg body weight, in particular from
about 0.1 mg/kg to about 10 mg/kg body weight, and preferably from about
0.1 mg/kg to about 1 mg/kg body weight.

[00179] The invention also provides pharmacentical 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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4' (R)-Hydroxyro-fluoro-6-hydroxy-/-nebivolol 407 27 316 17 4
(S)-Hydroxy-7"-fluoro-6'-hydroxy-I|-nebivolol 272 12 242 12
5-fl uor o- 6- hydroxy-/-nebi vol ol 258 20 212 9

4' (R) - Hydr oxy-/ - nebi vol ol

[00180]

100131])

[00182]

biological products, which instructions can also reflects approval by the

agency of manufacture, use or sale for human administration.

Another embodiment of the invention relates to the local administration of at
least one hydroxylated metabolite of nebivolol, and, optionally, at least one
additional therapeutic agent to treat injured tissue, such as damaged blood

vessels,

The compounds of the present invention and, optionally, other therapeutic
agents, can be incorporated into a natural or synthetic matrix which can then
be applied with specificity to a biological site of interest. Accordingly the
nebivolol metabolites are "bound to the matrix" which means that the
nebivolol metabolite(s) along with other therapeutic agents are physically
and/or chemically associated with part of, incorporated with, attached to, or
contained within the natural or synthefic matrix.

Any of a wide variety of natural or synthetic polymers can be used as the
mafrix in the context of the invention. It is only necessary for the matrix to be
biologically acceptable. Exemplary matrixes suitable for use in the invention
are polymers including, for example, polyolefins (such as polystyrene,
polypropylene, polyethylene, high density polyethylene,
polytetraffuorethylene, polyvinylidene diflouride and polyvinylchloride),
polyethylenimine or derivatives thereof, polyethers (such as polyethylene
glycol), polyesters (such as poly-L-lactic acid, poly-D, L-lactic, poly-D-lactic,
polyglycolic, poly-(lactide/glycolide)), polyanhydrides, polyhydroxybutyrates,
polyami:des (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), mixhures 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, oligohucleotides,
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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237 11 194 10 4(S)-Hydroxy-/-nebivolol 204 12 151 8 /-nebivol ol
268 12 192 9 nebivolol 218 11

[00183]

[00184]

[00185]

[00186]

polymers and copolymers) and the like. Exemplary polymers are described in
1.8, Pat. Nos. 5,705,583, 5,770,645 and 5,994,444, the disclosures of which

are incorporated by reference herein in their entirety.

The physical and structural characteristics of the matrixes suitable for use in
the invention are not critical, but depend on the application. It will be
appreciated by one skilled in the art that where the matrix-metabolite of
nebivolol composition of the invention is intended for local, relatively short
term administration or similar administration they need not be biodegradable.
For some uses, such as postangioplasty, coronary bypass surgery or intimal
hyperplasia associated with vascular graft implants or the like, it may be
desirable for the matrix to slowly dissolve in a physiological environment or to
be biodegradable or bioresorbable.

In preventing and/or treating cardiovascular diseases or disorders, the

- nebivolol metabolites of the present invention and optionally at least one

therapeutic agent can be administered directly to the damaged vascular surface
intravenously by using an intraarterial or intravenous catheter, suitable for
delivery of the compounds to the desired location, The location of damaged
arterial surfaces is determined by conventional diagnostic methods, such as X-
ray angiography, performed using routine and well-known methods available
to one skilled in the art.

When administered in vivo, the compounds and compositions of the invention
can be administered in combination with pharmaceutically acceptable carriers

and in a therapeutically effective dosage, as described herein.

‘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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148 10 d-nebivolol 127 17 87 6 [00204]In Table 1 and Figure 7,
the conparative effects of nebivolol, d-nebivolol, /- nebivolol and
si x stereosel ective hydroxy netabolites on NO rel ease are shown for .
cells harvested fromwhite (open bars) and bl ack American (solid
bars) donors. The release of the NO fromthese endothelial cells was

eval uat ed el ects M%blﬁﬁw 4 .
p\r/ox:Jm' ty !“oiﬂ]]e cel IE:Bsurface s:ﬁxéﬁ&%})%%%%ﬁe&%%gggﬂsp égéqﬁg@eﬂ
activity that is si gwaiﬁnenawrﬂl;heg:omabmtstdfﬂm aimbilation laswell ancbginoums imr e
superior to nebivol gl t 0 nebi vol ol . .

4( %) hydr oxy- 7- f | uorgs %‘a"ﬁegﬁé%“"/éﬁ ‘E’fé’é’éc%‘ﬁﬁ?n%iséam%@ed _
causes a nearly tvxo-lm,Ltdnnaﬁdmasmet(@ Mﬂiﬁhﬁ@@@.m@mﬁﬁ&ﬂy @@mﬁmn%%&ﬁe

18 nnol /L, respectively, fromwhite and bl ack donors.
(R) - hydr oxy-5-f | uor@dmm%mwépswmsqp@@tqcpwgsmm ar&l@dh@m@erus

the activity of /-nefiol: &ut&yo?ﬁ{ﬂﬁ rret abolite with the |east
activity is simlar to ne I vol ol ese ‘i ndi ngs indicate that

hydr oxy met abolites of nebivolol have distinct and highly
r epr oduci b[08188]f ect SThemekivelobmuiabalib¢sed he riresettiinventiemuiey hehsedlin cel | s.

O her Phar macol ogi ¢ h I S: Measurenents of
caloARRl S MELNOUS, ARG BbEH

NO Rel ease from Hu

treatment/prevention/suppression or amelioration of the diseases or conditions
for which the hydroxylated nebivolol metabolites are usefuil. Other drugs
include, for example, an antithrombogenic agent, a thrombolytic agent, a
fibrinolytic agent, a vasospasm inhibitor, a potassium channel activator, a
calcium channel blocker, an antihypertensive agent, an antimicrobial agent, an
antibiotic, an antiplatelet agent, an antimitotic agent, an antiproliferative agent,
a microtubule inhibitor, an antisecretory agent, a remodelling inhibitor, an '
:antis:ense nucleotide, an anti-cancer chemotherapeutic agent, a steroid, 2 non-
sterdidal antiinflammatory agent, a selective COX-2 inhibitor, an
immunosuppressive agent, a growth factor antagonist or antibo&y, a dopamine
agomst a radiotherapeutic agent, a biologic agent, an ang;lotensm converting
enzyme inhibitor, an angiotensin Il receptor antagonist, a remn mhb1t10r, a free
radical scavenger, an iron chelator, an antioxidant, a sex hormope, an
antipolymerase, an antiviral agent, a photodynamic therapy age:nt, an antibody
ftargeted therapy agent, a gene therapy agent, biphosphonates or other
:osteoporos1s agents, cholesterol lowering agents, mcludmg but not limited to
stafins, niacin, or gemfibrozil, 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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[ 00205] AIl neasurenents presented are recorded in vitro using a
sensitive porphyrinic probe. NO release is neasured directly from
human unbilical vein endothelial cells (HUVEC). HUVEC cells were
obtai ned from Ameri can Type Culture Coll ection (Manassas, VA) and
grown in Ham s F12K mediumw th 2mM L-gl utam ne adjusted to contain
1.5g/ 1 sodi um bi cardnmteénmmdma-apﬂnbmmmmgrediehh 6. adlditibnto the pelivaloland

0. 03-0. 05ng/ nlL endot he | 1 wt h Sup nt 10% f et al

bovi ne serum The I—B?fl%%’]'%%f’f @? ﬁ‘fthn ffsrﬂfi’g}‘?’éf'éwsm%ﬁ’déﬁi’&‘tthﬁ
CO2 concentration (&% be Mﬂﬁ%ah&ﬁvﬁl%@ﬁﬁbﬁhéﬁ?&%eﬂﬁﬁ%ﬁ%ﬂ'mﬂl r
met abol i tes |nclud|ng t he nebi vol ol Iucuronldes Ydroxy 5" pheno

netabolite, 4-hydr Steﬁﬂﬁ‘eﬂﬁmfatﬁ]éftoamihﬁ samne phariase caugpgitions ynclude,
8- hydr oxy netabolit LN om
Myl an Laboratories ﬁt/br gan ovvn W@@g&%ﬁgﬁ@rﬂ@égﬁg%heﬁg%&@
endot helial NO rel emsladmgeprcqxonybtenea)Mnbj@)doa-wbﬁaicmuéﬂﬂuﬁmﬁ&yaimgs
37C. Cell wells are sferred t Fara and a poyphyrinic
sensor (diameter O. @#ﬁ[ﬁﬁﬁr‘imﬁ@&"ﬁcfﬂ?galﬁ%lbl f%q%ﬁg%ﬂ@m&fﬂcgﬁlff{?ﬁﬁqv&ﬁn
the surface of the @Bﬂﬁbﬁl@fdﬂ,aﬂ)enﬁﬁéﬂr&eﬂ%hélgméﬂmﬂ TRARITbRE, BMRAGS ?eﬂ@ﬁrofen,

(Leica Mcrosystems, Wetzler, Gernany) and a conputer- ‘assi st &

m cromani pul at or. THeprefe nsfbxﬁmmrm@prqu mdapmfﬁte@t@r@&m@@re@&t em

(rotorence ol ect 1 oobP Sy GRaEn, AERHER tFitheal Fior Bl Hohfeip acig, ud

di aneter). The t hr efoxapmiin)cdetic aiédmm(mdbmedihm acemetacm, alclofenac

pot enti ost at/ gal vangst at PAR273. _Th ase e, |s fter
about 20 seconds. Tﬁ'@t AE% 8Lfﬁ[lfi°tb %‘iaé’ ﬁ’é‘?\{g‘?% ect or
on to the surface Oifbufeh@c i‘s@kép%cf ina¥isiehdas) eBinhé,: %@iﬂeﬁﬂ mdbniwcﬁﬁand
The current proportional he concentration is rreasured W|th t he

sensor, which opera’é‘&cﬂrﬁc af?B@P@@éldrquV%%(ﬂ&f
of 0.63V. Data are
cust om sof t war e andﬂarrpero 248 zcurrehhsa?d%t.‘eﬁ cl%Md?f ‘\@ Eﬁ%ar{#”é)ﬂcwd

recorded with a aundeyiveEivgs (&8misa taad fiifddisal), nsicans (if&jcam, piroxicam,

[ 00207] Nanosensor s are .pre d fro ar n f| The

tip of carbon fiber dgxi Eaéfﬁg%iﬁn?’?lﬁar?ﬁn@gl R‘ B’&*ﬁ’tc Wi ac] ﬁﬁﬁ%&m‘gaﬂd
t enperature COﬂtr0|ﬂhe§yrbwl61hdSQ e, sﬁp@a@mn,afepraﬁ&[bsnfofemﬁz@r@ NO by
deposi tion of electrically con uct i ve inerlc porphyrln and. covered

with a thin |ayer o?xymﬁqbawzowﬁhewlbphm iand the epxiBR(sslsronily yalgeoxib,

response tine of O. alﬁ%ﬂ at

the detection [im tl%(;ﬁfm ﬁbrﬁﬂﬂmo%WB??ﬁm%%%g@ggr}&s%?% gér1 as;BQéTB

cal i brated using satulestinit, eultlwna,ahx(mﬂhasemﬁ, hysdromﬁso&@,mh&thﬁpneﬂmmcﬂone,

with the coul onetric thod I.near llbra curves

constructed for eac )P egn ‘?%1 H@ﬁf g‘iﬁw

measur enent s of celAnt@g@msmlshohasﬂamskﬂfe@:ﬁﬁe,@mg%ﬁmmas, the mean
dexchlorpheniramine, triprolidine, clemastine, diphenhydramine,

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
S-lipoxygenase inhibitors such as zafirlukast, montelukast, pranlukast and
zileuton; (8) drugs used for angina, myocardial ischemia including nitrates
such as nifroglycerin and isosorbide nitrates, beta blockers such as atenolol,

metoprolol, propranolol, acebutolol, betaxolol, bisoprolol, carteolol, labetalol,
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SEM for each of the triplicate neasurenents. The data (cal cul ation
and plotting) are transferred to Mcrocal Oigin Software (OriginLab
Corp., Northanpton, MA). 1002091The HUVEC preparation is stable over
the course of these experinents with the cells remaining viable in
cul ture for >24 hours. Under non-stinulating conditions, basal |evels
of NO rel ease are wadojol expr¢noBd, penbutoln asudolohwetalobindNimalel, embeldhan a

functi f treatmept | ducted in individ thel ial. cells.
VoI 11 pl e neasur ere foiensf I REEPEROSE ettt o B6Rb g dbtine
following a brief fehidiinisadymd, aitardipiie e burddisiha(O)hidheRBal ySi s,

separate cells are used for-each concentrati oen and type of drug used

in these anal yses. Tediplmspchasaptimaearip ,ﬁﬁz&{‘féltqrpéiagmt@xxhpﬁrﬁn;(IO)
Nebi vol ol Met abol i hﬁﬂﬁﬁ : i .
[00|2\{8] '(I)'he reguﬁtlstgg‘?mt %%@lgﬁa ysegs&l%fgr@oc#stra%p?%’jﬁ{f?ﬁgn%eﬁe%‘g%ﬁes

of the Bi- adr eno@eirnuscarimts et welbasdipkregonyilate); sielstal austle belwents
different effects gn ﬁl’g rel ease from uaﬁn ﬁndoth lal cells over a
range of concentratfs ?“%%?%Ea‘?sgl’fet%ﬂp BRIFENR RS R PRSP PR RS,
HUVEC pr epar at i ons nieiockib@m6l, Badldtb et d1&s, ditteb@n dorigadring)? f(pﬂ) ghite

agents at a concentration of 10p,M |t _is apparent fromthis

Chat the met abol | t Esdiadensauehasalapyrinel, provenieidead polgieiapt@2)shugidor
| et abol i ¢ S . T €2 |
oneanerarner o o et R TSR s ARk 0 N brandfin JufoRligiriokSe dnd ol

produced NO | evel s sodiam thrmelatt; @G divgwfie patespordsissactods di¢ndrometeabd! i t es
(N-DAD, N-DACA and DAAA) . stimul gte | ess than 90. aM peak NO | evel.s,
even at this relat H')L%’f‘f?ﬁ%‘beﬁ%g&“ 'e”r‘ﬁ"rch?str‘?.J GFﬂ}éed%@ﬁﬁ?‘ﬁ?e’WﬁylpWé’aﬂo\fme’
net abol i tes (5- hydr4)lycabai@st8etity il S)antivtekiey ehugh udhay acycliva] vastlydbeir

effects on NO rel eas‘g of approximately 220 nM NQ at a concentration

of 1 OpM The di hydrbiancrelayindll 6 antiremetiey suchas ondarsetion #ry graisetron; (17)

4- hydr oxy-5' - pheno Qed‘l%li?%g_? - 806, el :

gl ucur oni dat ed net 'g%%‘a@l tes, a lgééai\ %éfgét;@efe)&?sﬁﬁ%egar cfé‘a@é}%osr'%‘keasi ng
capaci ty. [00211] Theeakis); foir ezanple, aldfgblautng aod (k83 adaincednadipiorylhiivin end-

net abol ites are then gcompar di.rectl acet yl.chol i ne, nebi vol ol
and t he "nebi vol ol ngﬁ?ﬁg@gnﬁmtﬁoa@]ﬁ@@@ég@& S FRS\R?‘W%% t he
met abol i te, 4-hydr gxyagasibevol ol , has the greatest NO rel easing
effects conpared to nebivolol or its enantioners. At an identical
concent r%i ggrb of 5 t he rel ease of NO by 4-hydroxy nebivol ol
exceeds 4885 wher akmem%waﬁe (FRERINRAsTes Hpchacged pitte rxide(NOafichagyl

of NO peak rel easem&oga%sﬁéﬂi&@i?we ,-m&aﬂvig%agge%ig@g ggﬁgmﬁtaﬁge%es

an NO rel easing effect” that approxinates
acetyl choline, the swrlitag mittoseniumaoro@NG ) ndbirosyl éers@ 3). dlre nHwgen monoxide

endot hel ium The r as .. endot hel ial. NO fol |l Qwi ng .t reat it h
ol her 5. hydr oy of IERRE Ayt oaBiop GonannA b s5d SRR,
Eagent nebi vol ol  ceMierit®isantirddes nivhoride e@ESHg, dRHveli@wa tlatstértifRoRty,

and include any and all such compounds which provide nitrogen monoxide to
its intended site of action in a form active for its intended purpose.

Administration of a nebivolel 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 fo

be effective in potentiating the effects of the blood pressure reducing agent.
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[00212] In FI GURE 6, the nost efficacious netabolite, 4-hydroxy
nebivolol, is conpared to the parent nebivol ol conpound and its
enautioners. Consistent with the previous figures, there are
significant differences in the relative potency and efficacy of the
agents when admi ni stered under identical experinental conditions.
Conpar i ng [#d82)v ol ol Asbldod pressatereducing aghuts of which the abydiydx yotaghitedahab

exhi bits the greatest rel easin ff.ects over a broad,range of drug
concentrations Wt h?%%oﬁffﬁgtsg‘.&mg_ FisaF e ﬁ‘bq/?fr"éé‘?qﬁléﬁ?g HHHY-dhe
parent conpound or pakticut Stdhi RS fay Sk BRichinp@ilds Hiehficie8 AEES. PA. Nos.

efficacy are observe%_for‘ 4- hydro%%.nebi_vol ol at concentrations as
low as SO0 : M  THE:L93AWndEBpReRG irpretivelayricreiol TARP ah NasCH,BIH /628 anft A
pharmaceutical co i d10N; R4 ak di cul ar.

di seases, conpri sinﬁ'gﬂg’gll@’e? ta&{)crq'feapgﬁoé{ag@%éoﬁérﬂ%}\% éﬁ,gg%@;ﬁ(vﬁg?mggular
nebi vol ol et abol i tmetoprelol,dil.8. RataNG.Gr5Hhj8a6,iis partiSlirgsratosinpdlSy PanNo of

positions 4 and 4' J ydr oxyl oup, .or Lcally .
acceptabl e salt t hejr"g%fozg amaé_}lcﬂﬁgﬁfﬁggﬂﬁ’ %%?ﬁg@gg%%@@aww
2) The pharmaceut i CianétRideSULS. Pat, Wb, £408103 kin pHiehIS) phehdBinfin® 288 tP,0N
I's substituted with_a hildr oxyl group.
No. 3,261,859, in particular verapamil; U.S, Pat. No. 3,485,847 in particular
nifedipine; U.S. Pat. No. 3,910, 924, in particular carteolol; German Pat. Nos.
2,458,624 and 2,458,625, in particular celiprolol. All cited patents are

incorporated herein by reference. These groups of active ingredients are listed

with the purpose of providing representative examples but not with the
purpose of restricting the scope of the present invention,

[00193] Preferably a nebivolol metabolite of the present invention and the blood
pressure reducing agent are administered in the form of suitable compositions.
Said compositions are meant to also comprise products containing a nei)ivolol
metabolite as defined herein and a blood-pressure reducing agent as a -
combined preparation for simultaneous, separate, timed-release of either or
both components, or sequential use in blood-pressure reducing Therapy; Such
products may, for example, comprise a kit comprising a container with-a
suitable composition containing a nebivolol metabolite of the present
invention and another container containing a composition with a blood
pressure reducing agent. Such a product may have the advantage that the
physician wishing to administer blood pressure reducing therapy can 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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3) The pharmaceutical conposition of claiml, wherein the

hydr oxyl at ed nebi vol ol 10netabolite is di-substituted wth hydroxyl
groups at the 4 and 8, the 4 and 8, the 4' and 8, or the 4' and 8
positions. 4) The pharnmaceutical conposition of claiml, wherein the
4 and 5' positions of the nebivolol netabolite or the 4° and 5

posi ti ons [#198kbi volnci furtheraispdct efshepresestibsention thed: miy be pryvidedy |

groups. 15 5)The ph Ut i cal .conposi tion af one.of .claginms |lto
4, further conpri si(?loé%g’g ﬁ#@ﬁ%?P%%n%taﬂ@Wta%P%}%g%éw.%ﬂl?ﬁ&em °fb5°°d
phar maceuti cal conpmsistteasimingigaitivfs nebolok irktabblite @8 fHe pPREtHvehtlh as

ot her active agents,_i cardi ovascul ar agent. 7) The pharmaceuti cal
conposi tion of clai %E%thﬁéﬁnépﬁai’h@d@@ﬁ%‘rw&m ggienty Jethe s3id cerapasitioad
20from the group comgbidr2eioHerneh thdHibit ' r rgic

bl ockers, adrenergic g%%n?%%@e age%@?@?ﬁgﬁg%‘gﬁﬁg%@% gﬂgg&rﬂ?es&:e
antiarrhytlunics, aedighgpigehiahaylpather thaarboutdalgot may be about 1:1. The amount

ant et enet ves, gl LRSI A9 2 AL ILSDSLEES: bk comppfc

o o S BEL T MBI R
is obtained; the amount of the blood pressure reducing agent will be such that
when potentiated, a blood pressure reducing effect is obtained upon
administration. In particular, it is contemplated that the molar ratio of the
compound of formula (I) to the blood pressure reducing compound may be
situated between about 50:1 and about 1:50, in particular between about 20:1
and about 1:20, or between about 10:1 and about 1:10, or between about 5:1
and about 1:5, more particularly between about 2:1 and about 1:2. Particular
such compositions are those wherein the blood pressure reducing agent is one
of the agents pertaining to the patents cited hereinabove, and more particularly
the agents specifically mentioned herein.

[00196] The present invention also provides a composition comprising a
' pharmaceutically acceptable carrier and, as active ingredient, an amount
capable of potentiating the effects of blood pressure reducing agents of a
.nebivolol metabolite of the present invention or a pharmaceutically acceptable
‘acid-addition salt thereof, as defined herein.

[00197] To prepare such pharmaceutical compositions, an effective amount of the
particular compound or compounds, in base or acid-addition salt form, as the
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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i notropi c agents, rennin inhibitors, vasodilators, vasopressors, AGE
crosslink breakers, AGE formation inhibitors, and m xtures thereof.
8) The pharnmaceutical conposition of claim®6, wherein the

cardi ovascul ar agent is selected fromthe group consisting of an ACE
inhibitor, an ARB, and mi xtures thereof. 5 9)The pharnaceuti cal

conposi tion of cl apif dwmmeﬁkﬁéﬂ@wwwfayéﬁgddlpmagoﬂﬁdnﬁw )
inhibitor. 10) Th ' Ptelo] i.Lion of .¢lai.m 9, ereiLn the
ACE inhi bi tor i o SSRRaBRSSHth Hud BRI horm S s Shon S fafes,
ben?zep_r: I : c?pt ppsﬂgh;s%:&e_ﬁnﬂghn‘idahﬁs, :Ee&;ébintdgfaﬂzggﬁ%dggrﬂﬁlﬂ&e@ﬂie' :
enal aprilat, fosinopril, imdapril, |3’|§Bo€r{s : i ril,.

qui napril, ram prif@® ‘&Ydeﬁrp cap taplets. B M@hqmqasem .
trandol april, and sipkhidf:Sifont RABTRRhd ga}%%leﬂ%ﬁre&%m%és't Qcﬂ/aﬁgaé&)kﬁbm ?

wherein the ACE inhibitor is select rom the group consisting o
enal april, rami pridosagrimitformprin whichsase salidpharnecentical earfiers bi2)cbVivesly
conposition of any f ' to 4 .further ¢o | Si only one
other active agen tgrﬂﬂgye%. F&Jp%}éﬁﬁerél cgmposﬂong, tﬁ'e Sartiet At usuaﬁ'l% comprise
sterile water, at least in large part, though other ingredients, for example, to

aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, glucose solution or a
mixture of saline and glucose solution. Injectable suspensions may also be
prepared in which case appropriate liquid carriers, suspending agents and the
like may be émployed. In the compositions suitable for percutaneons
administration, the carrier optionally comprises a penetration enhancing agent
and/or a suitable wetting agent, optionally combined with suitable additives of
any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration
to the skin and/or may be helpful for preparing the desired compositioﬁs.
These compositions may be administered in various ways, e.g,, as a
transdermal patch, as a spot-on, as an ointment. Acid addition salts of the
nebivolol metabolites of the present invention, due to their iﬁc:eased water
solubility over the corresponding base form, are obviously more suitable in the

preparation of aqueous compositions.

[00198] The present invention also concerns a method of potentiating the effects of
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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15 13) The conposition of claim 12, wherein the other active agent is
a cardiovascul ar agent. 14) The conposition of claim 12, wherein the
cardi ovascul ar agent is selected fromthe group consisting of ACE
inhibitors, ARB 's, adrenergic bl ockers, adrenergic agonists, agents
for pheochronocytoma, antiarrhythmcs, antiplatel et agents,

anti coagul ant's, antdphypest £b186d/m8ssutitbducing@ptt afeAdbivol@thdtsHofiRelsi Cs,
antiinflammtory agents,. cal ¢ci um 20channel bl ockers, CETP inhibitors,
COX- 2 i nhibitors, o‘fqﬁéeqhﬁfﬁﬂ}?%?-n inhibitors, diuretics, endothelin
receptor antagonists, HMG Co-A reductase inhibitors, inotropic

agents, rqgRDe) i Nhitlds@bEskily RRAthAG Bt SHRSEIERA? ﬁqeﬁggogﬁgekw%

breakers, AGE formation inhibitors, and m xtu t hereo

conposi ti on of cl ai%eulixasilihdstesmine thesafeandicffective nirmnntfiyem theitest sstlesct ed
fromthe group 25c | .Sil f ACE inhipbitors and ARB's. 16), The

conposi tion of cl a?ﬂ#ﬁ%ﬁfﬁ%eﬁi&ﬁrg&ngﬁg?ﬁ%n 5&&%9%?@%?9%5’5?@%‘%&@&@“
i nhi bi tor sel ect ed dfithenebi@ldtHbolitedof thé brgendinvalting efthdix pharmacentically

benazepril, captopril, ronaprjl, cilazapril, delapril, ‘enalapril,
enal aprilat, fosi noﬂﬁﬁ?nfa,(i)?ff %ﬁugafﬁtﬁmsaltﬁ %’?‘H@S? frem O, miglks e $9 mg/kg body

qui napril, ram prilyeib@NinRatcaiar g ' (ﬁﬁgﬁg ' ;
trandol april. 17) Th\gel%%hr %i(-:deut I ca O(r:l(a)ﬁn%ggﬁ% on-a @éé%?ﬁgfﬂggndaﬁﬁfegkg
of clains 1 to 16, fwepdimgkaicdl mgkgbody weight.

Nebivolol metabolites and nitric oxide release from normotensive Black American and
White Donors

[00201] A higher prevalence of cardiovascular risk factors, especially hypertension,

- has been observed among Black Americans in the United States. The
increased CV risk among Black Americans may be attributed to differences in
vascular physiology, including reduced NO bioavailability. In support of this
concept, a clinical evaluation of brachial artery activity demonstrates reduced
responsiveness of conductance vessels to both endogenous and exogenous NO
in healthy Black Americans, as compared with age-matched Whites. The
basis for this difference is due to the low bioavailability of NO from
endothelium of Black Americans, despite much higher levels of endothelial-
dependent NO synthase (6NOS). The cellular basis for this paradox is the

- finding that excessive O, generation by NAD(P)H —oxidase and uncoupled

_eNOS resulted in the loss of functional NO due to its reactivity with O,
resulting in peroxynitrite (ONbO‘) formation, a potent oxidant,

[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 l-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
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conposition conprises a pharmaceutical kit. 5 18)A pharnmaceuti cal
conposition, which increases NO rel ease from endothelial cells,
conprising at |east one stereoisoner of a hydroxyl ated nebi vol ol

net abolite, wherein the fornmula is: and wherein only one
of positions 4 and 4' is a hydroxyl group, or a pharmaceutically

10accept abl e salt thitds drefatiaailyl greafehthamaetgvdlolan iHnybieslolaic abbdtect By drbB1 -
19) The pharmaceutical conmposition of claim18, wherein the 4

position is substiTHEHE¥MH t h a hydroxyl group. 20) The pharmaceuti cal
conposition of claim18, wherein the nebivolol netabolite is

di - subst ydomtsid i UpBufleRxer ik ONBSe Blanthli Wi ADCktdeosk (b 1BRRG

4' and 8, or the 4'"and goleons 21) The pharmaceuti cal

conposi tion of cl anmtesm theliglivellufrem bO’Q whitgend bleels Avferigdnaionors

B T R

phar maceuti cal comebivolol, mnd ofosicirasuperidt, to nitdvalolratehmiol Aspompiaredto of

the nebivolol Zomax{e 1v01 4 ?R)ﬁau %?c;[xljr%u ﬁuoro \gilfyﬁro?(y-l?-%glgigézi mEtabolite
causes a nearly two-fold increase in NO release to 476 + 20 and 383 + 18
nmol/L, respectively, from white and black donors. The 4’(R)-hydroxy-5-
fluoro-i-nebivolol metabolite also exceeds the activity of rebivolol and even /-
nebivolol by >50%. These findings indicate that hydroxy metabolites of
nebivolol have distinct and highly reproducible effects on acute NO release in
human endothelial cells.

Table 1: Acute NO Release with Compounds

Name White Donors  Black Donors
NO . (A NDO imVh
4’ (R)-Hydroxy-7-fluoro-6-hydroxy-/-nebivolol 476 £ 20 383 +18
4 (R)—HYdony_-S-ﬂuoro-6-hydroxy-l—nebivolol 407 £27 316+17
4 (S)-Hydroxy-7'-fluoro-6’-hydroxy-l-nebivolol 272112 242+12
5-fluoro-6-hydroxy-i-nebivolol 258 +20 2129
4’(R)-Hydroxy-I-nebivolol 237+ 11 19410
4(S)-Hydroxy-l-nebivolol 204 £12 1518
I-nebivolol 268 £ 12 19249
nebivolol 218+11 148 £ 10
d-nebivolol 127+£17 87+6
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[00204]

In Table 1 and Figure 7, the comparative effects of nebivolol, d-nebivolol, -
nebivolol and six stereoselective hydroxy metabolites on NO release are
shown for cells harvested from white (open bars) and black American (solid
bars) donors. The release of the NO from these endothelial cells was
evaluated with electrochemical nanosensors placed within close proximity to
the cell surface. All six hydroxy metabolites have activity that is significantly
greater than d-nebivolol, and four are superior to nebivolol racemate. As
compared to nebivolol, the 4(R)-hydroxy-7-fluoro-6-hydroxy-i-nebivolol
(1689-64A) metabolite causes a nearly two-fold increase in NO release to 476
%20 and 383 + 18 nmol/L, respectively, from white and black donors. The

4 (R)-hydroxy-5-fluoro-I-nebivolol metabolite (1689-64B) also exceeds the
activity of l-nebivolol by >50%. The metabolite with the least aciivity is
similar to nebivolol. These findings indicate that hydroxy metabolites of
nebivolol have distinet and highly reproducible effects on acute NO release in

buman endothelial cells.

Other Pharmacological Examples
Methods and Materials: Measurements of NO Release from Human Endothelium

[00205]

[00206]

All measurements presented are recorded in vitro using a sensitive porphyrinic
probe. NO release is measured directly from human umbilical vein
endothelial cells (HUVEC). HUVEC cells were obtained from American
Type Culture Collection (Manassas, VA) and grown in Ham’s F12K medium.
with 2mM L-glutamine adju;:ted to contain 1.5g/1 sodium bicarbonate and
supplemented 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 (Morgamtown, WV.)

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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[00207]

[00208]

[00209]

porphyrinic sensor (diameter ¢.5mm) s positioned at a distance of 5+2 pm
from the surface of the endothelial cells using an inverted microscope (Leica
Microsystems, Wetzler, Germany) and a computer-assisted micromanipulator.
The sensor operates with a 'rhree;electrode system: nanosensor (working
electrode), saturated calomel electrode (reference electrode) and platinum wire
(counter electrode, 0.5mm diameter). The three electrodes are connected to a
potentiostat/galvanostat PAR273. The baseline is stabilized after about 20
seconds. The test compounds are injected with a nanoinjector on to the
surface of the cells following solubilization in buffer. The current
proportional to the NO concentration is measured with the sensor, which
operates in amperometric mode at a constant potential of 0.63V, Data are
acquired with the use of an IBM computer with custom software and
amperograms (current vs. time curves) and are recorded with a Guniry FAS1
Femtostat (Warminster, PA).

Nanosensors are prepared from carbon fibers. The size of the tip of carbon
fiber is reduced from 6 pm to less than 1 ym by temperature controlled
burning. The sensors are sensitized to NO by deposition of electrically
conductive polymeric porphyrin and covered with a thin layer of Nafion. The
prophyrinic microsensor has a response time of 0.1ms at a micromolar NO
concentration and 10ms at the detection limit of 1 nM.

The nanosensor for NO is calibrated uging 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).

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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following a brief refractory period. For robust statisticel analysis, separate
oells are used for each concentration and type of drug used in these analyses.

Comparative Effects of Acate Treatment with Nebivolol Metabolites on NO Release
from Human Endothelial Cells

{00210] The results of these analyses demonstrate that six metabolites of the §;-
adrenoceptor-selective antagonist nebivolol have different effects on NO
release from human endothelial cells over a range of concentrations. FIGURE
3 compares peak NO release from HUVEC preparations for the six
metabolites following addition of the agents at a concentration of 10pM. Tt is
apparent from this figure that the metabolites have quantitatively different
effects on NO release under identical experimental conditions. At a relatively
high concentration of 10uM, only one metabolite (4-hydroxy nebivolol)
produced NO levels that exceed 400pM whereas three of the metabolites (N-
DAD, N-DACA and N-DAAA) stimulate less than 90 pM peak NO levels,
even at this relatively high concentration. The remaining two metabolites (5-
hydroxy and 8-hydroxy nebivolol) have intermediate effects on NO release of
approximately 220 nM NO at a concentration of 10pM. The dihydroxy
nebivolol metabolites, including the 4-hydroxy-5’-phenol and 4-hydroxy-8°-
phenol, as well as glucuronidated metabolites, are all active in regards to NO

releasing capacity.

[00211] 'The NO releasing effects of certain nebivolol metabolites are then compared
directly to acetylcholine, nebivolol and the nebivolol enantiomers in FIGURE
4. These data show that the metabolite, 4-hydroxy nebivolol, has the great&e't
NO releasing effects compared to nebivolol or its enantiomers. At an identical
concentration of 5pM, the release of NO by 4-hydroxy nebivolol exceeds
400nM whereas nebivolol produces approximately a 225gM level of NO peak
release. Interestingly, 4-hydroxy nebivolol demonstrates an NO releasing
effect that approximates values measured with acetyicholine, 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 ifs enantiomers, as shown in
FIGURES 1-6.
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[00212]

In FIGURE 6, the most efficacious metabolite, 4—hydro§:y nebivolol, is
compared to the parent nebivolol compound and its enantiomers. Consistent
with the previous figures, there are significant differences in the relative
potency and efficacy of the agents when administered under identical

experimental conditions. Comparing nebivolol and the other metabolites, 4-

~ hydroxy nebivolol exhibits the greatest NO releasing effects over a broad

range of drug concentrations with an ECsp of 500 pM. Comparing treatment
with the parent compound or its enantiomers, significant differences in

efficacy are observed for 4-hydroxy nebivolol at concentrations as low as 500

oM.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1) A pharmaceutical composition, for the treatment of cardiovascular diseases, comprising

at least one stereoisomer of a hydroxylated nebivolol metabolite, wherein the formula is:

wherein only one of positions 4 and 4° is a hydroxyl group, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically-acceptable carrier.

2) The pharmaceutical composition of claim 1, wherein the 4 position is substituted with a

hydroxyl group.

3) The pharmaceutical composition of claim 1, wherein the hydroxylated nebivolol
metabolite is di-substituted with hydroxyl groups at the 4 and 8, the 4 and 8, the 4' and 8,

or the 4 and 8' positions.

4) The pharmaceutical composition of claim 1, wherein the 4 and 5' positions of the
nebivolol metabolite or the 4' and § positions of nebivolol metabolite are substituted with

hydroxyl groups.

5) The pharmaceutical composition of any one of claims 1 to 4, further comprising at least

one other active agent.

6) The pharmaceutical composition of claim 5, wherein at least one of the other active

agents is a cardiovascular agent.

N The pharmaceutical composition of claim 6, 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,
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inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers,

AGE formation inhibitors, and mixtures thereof.

The pharmaceutical composition of claim 6, wherein the cardiovascular agent is selected

from the group consisting of an ACE inhibitor, an ARB, and mixtures thereof.

The pharmaceutical composition of claim 8, wherein the cardiovascular agent is an ACE

inhibitor.

The pharmaceutical composition of claim 9, 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, teniocapril, trandolapril, and mixtures thereof.

The composition of claim 9, wherein the ACE inhibitor is selected from the group

consisting of enalapril, ramipril and ramiprilat and mixtures thereof.

The composition of any one of claims 1 to 4, further comprising only one other active

agent.
The composition of claim 12, wherein the other active agent is a cardiovascular agent.

The 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, 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.

The composition of claim 13, wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors and ARB's.

The composition of claim 13, wherein the cardiovascular agent is an ACE inhibitor

selected from the group consisting of alacepril, benazepril, captopril, ceronapril,
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cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril,

quinapril, ramipril, ramiprilat, spirapril, temocapril, and trandolapril.

The pharmaceutical composition according to any one of claims 1 to 16, wherein said

composition comprises a pharmaceutical kit.

A pharmaceutical composition, which increases NO release from endothelial cells,
comprising at least one stereoisomer of a hydroxylated nebivolol metabolite, wherein the

formula is:

and wherein only one of positions 4 and 4’ is a hydroxy! group, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically-acceptable carrier.

The pharmaceutical composition of claim 18, wherein the 4 position is substituted with a

hydroxy! group.

The pharmaceutical composition of claim 18, wherein the nebivolol metabolite is di-
substituted with hydroxyl groups at the 4 and 8, the 4 and 8’, the 4° and 8, or the 4’ and 8’

positions.

The pharmaceutical composition of claim 18, wherein the 4 and 5 positions of the
nebivolol metabolite or the 4’ and 5 positions of nebivalol metabolite_are substituted with

hydroxyl groups.

The pharmaceutical composttion of claim 18, wherein the 4° position of the nebivolol

metabolite is substituted with a hydroxyl group.
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