GLUCURONI DATED NEBI VOLOL METABCLI TES Thi s application clains priority under
35 USC 119 to U S. Provisional Application No. 60/648,552, filed January
31, 2005 and to U. S. Provisional Application No. 60/755,755, filed January

3, 2006, FIELD CF i i vol ol possess

phar macol ogi cal pr%ﬁé%@%%ﬂ%@ﬁiﬁ%ﬁhﬂﬁgau ng a variety of
di seases, such as cardi ovascul ar di seases, which could include

hypert ensi on, at heroscl erosis, and congestive heart failure, In particular,
nebi volol and its key netabolites have effects on NO netabolism

i ndependent of (il-selective interactions and the favorable effects of

nebi vol ol nEhialapplidacion chimnpidéritelundtr IIWIEI§EbS  VSS Provdiomd ipplicatibar its use
in the treatnment of cardi ovascul ar di sorders. This invention describes

ol ucur RG] 675l Bl a3t 200! o USRITRORGRANSD HRBR b1/ Jsgast one

gl ucur oni dat ed nébi vol ol netibolite a ods using such cohpositions
to trﬁﬁ%ﬁﬁ?@kﬁf ent cardi ovascul ar di seases or disorders. BACKGROUND OF
THE | 68%@%'The normal production of endothelial nitric oxide is

i nportant for maintenance of vascular function. Increasing endothelial NO
rel ease results in a reduction in snmooth nuscle cell contractility and
decreased vascul ar resistance. Under conditions of hypertension and
hyperli pi dem a, however, endothelial dysfunction produces a marked decrease

in NO rel ease, resulting inFIH)D OF THEINFENTIOMoconstricti on and vasospasm
2) greater nonocyte and LDL infiltration; 3) proliferation of vascul ar

smoot hjopel] S; 4) MeRboRES O nebilélal hosSess PharBsolopiesl frbpdriles BASASYy Bd at el et
aggregati on. Substances that restore
beneficial in treating a variety of diseases, such as cardiovascular diseases,
which could include hypertension, atherosclérosis, and congestive heart
failure, In particular, nebivolol and its key metabolites have effects on NO
metabolism, independent of B;-selective interactions and the favorable effects
of nebivolol metabolites on endothelial NO release has implications for its use
in the treatment of cardiovascular disorders. This invention describes
gluquronidated nebivolol metabolites, compositions comprising at least one

glucuronidated nebivolol metabolite and methods of using such compositions

to treat and/or prevent cardiovascular diseases or disorders.
BACKGROUND OF THE INVENTION

[0002]) The normal production of endothelial nitric oxide is important for maintenance
of vascular function. Increasing endothelial NO release results in a reduction
in smooth muscle cell contractility and decreased vascular resistance, Under
conditions of hypertension and hyperlipidemia, however, endothelial

dysfunction produces a marked decrease in NO release, resulting in: 1)



endot helial function and NO netabolismmy have benefit in the treatnent of
various cardiovascul ar disorders, including coronary artery di sease and
heart failure, SUVMARY OF THE | NVENTI ON [ 0003] d ucuroni dat ed nebi vol o

net abolites increase NO rel ease fromhunman endothelial cell prgfarations in

a concentration HEFREsehYASOFANSHICHAD AR YaSAPRAEL Akgredtermanesysoandddlbl y chroni ¢
adm ni stration. This invention provides glucuronidated nebivol ol

met abol i t es and bdiipaiing 8 bprolifesation ofsiasmlan etiootdl aslls; 4riukreasedioxidetinet one

gl ucuroni dat ed netabolite of nebivolol and/or at |east one other active

conpound i n a phstreycadts) dedréagediplatit aptregativnl iSabstatdes @dfidstoee), this
i nvention provides nethods of treating and/or preventing vascular diseases,

by admi ni st eri ngemothediabfuneiith MO RRMHR0n AL ARYh M inthe’lfé%ihiint% t hat

is capable of releasing a therapeutically efféctive anount of nitric oxide

to a targeted sj f . V. i BRI.EF DESGRI PTI ON OF
THE FI GURES: [oogéi]e°“§|°@g€ég%‘ﬁ#ﬁ%&2ﬁl?gi‘?°ﬁ@#g g‘%’%ﬁ%@ﬁ%‘ﬁ%‘h&“ﬁ% tes on

peak NO rel ease {_r,om human endothelial cells follow ng acute treatnment (50
Mtreatnent). 2 a(’)‘@iﬂ':»] FI GURE 2: Shows the concentration-response follow ng

acute treatnment with nebivolol netabolites. [0006] FI GURE 3: Conparison of
the effects of acute treatnent with nebivolol and its netabolites on NO
rel ease from human endot hEUMMARY IOF TEBANYBNTION: dose- dependency
rel ati onship. [0007] FI GURE 4: Shows the anount of NO rel eased as neasured
follow ng acute drug treatnment (1.0 M of HUVECs isolated fromWite (open
bars) and ‘

[0003] Glucuronidated nebivolol metabolites increase NO release from human

endothelial cell preparations in a concentration dependent fashion following
acute and also possibly chronic administration. This invention provides
glucuronidated nebivolol metabolites and compositions comprising nebivolol
and/or at least one glucuronidated metabolite of nebivolol and/or at least one
other active compound in a pharmaceutically acceptable carrier. In addition,
this invention provides methods of treating and/or preventing vascular
diseases, by administering at least one glucuronidated metabolite of nebivolol
that is capable of releasing a therapeutically effective amount of nitric oxide to

a targeted site affected by the vascular disease.

BRIEF DESCRIPTION OF THE FIGURES:

[0004] FIGURE 1: The effects of nebivolol and metabolites on peak NO release from

human endothelial cells following acute treatment (50 pM treatment).



Bl ack Anerican (solid bars) donors. The anmount of NO rel eased was neasured
follow ng acute drug treatnent (1.0 M of HUVEC isolated from Wite (open
bars) and Bl ack Anerican (solid bars) donors. The drugs used in this study
wer e nehivolol, d-nebivolol, |-nebivolol and four stereoselective

gl ucur B8k net aBEFYRES: sthowisithe ennsentratign-sesponsedfoHewing asutp, tregtmeit with0008]
FIGURE 5. |Is the synthetic schene for the preparation of the glucuronidated
nebi vol ol et abohéhiwsolDRdtabaliEes. DESCRI PTI ON OF THE | NVENTI ON  Definiti ons

[ 0009] For conveni ence, before further description of the present invention,
certain terns enployed in the specification, exanples and appended cl ai ns

are c[obect ed hRIGUREBeSonpafiicH 4f tRoerrshait dduteereaticht withl deBiol@hnd he
remai nder of the disclosure and understood as by a person of skill in the

art. Unl ess def | e enBhile bUNS rel ikl b Tnag el SLENs0 nfin\ifia T Used
herei n have the sane neaning as conmonly understoo y pérson of ordinary
skill in the art 0p10], The tl%rm ".nebi vol ol netabolite" includes all

possi bl e di aster@%s%égg' engleneyeelationstiby oni dat ed nebi vol ol , as shown in
Appendi x 1. [0011] The articles "a" and "an" are used herein to refer to one

or to rh%re t han gne %éi .e., to at |east one) of the grammtical object of
the ar 0087k, By WKIURE 4: Shawpthe amonpt ofl N@apleasedaameaiied Billowing acyte nore t han

one elenment. [0012] "About the same tine" nmeans that within about thirty
m nutes of admi ndmgdreatngent (he pdMEHIVECs tdolaten fodth White (opepbarksyatd, t he ot her
active conpound(s) is/are admnistered to the patient. "About the sane
time" al so incl udRgk finteHdad (@RdDars) dbhdds.SThShhlht OfFf NO'Re1sa98PRENdS .

measured following acute drug treatment (1.0 pM) of HUVEC isolated from

White (open bars) and Black American (solid bars) donors. The drugs used in

this study were nebivolol, d;nebivolol, I-nebivolol and four stereoselective

glucuronide metabolites of nebivolol. Values are mean * S.D. (n=5).

[0008] FIGURE 5: Is the synthetic scheme for the preparation of the glucuronidated

nebivolol metabolites

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0009] 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



[0013]. The phrase "angi otensin converting enzynme inhibitor"” or "ACE

I nhibitor"™ as wused herein refers to a conpound that inhibits any enzyne
fromconverting angiotensin to any other form ACE inhibitors are effective
anti hypertensive ,agents_ that conpetitiyely inhibit angiotensin converting
enzynes and prev%th‘?g”lﬁ?aéué@ﬁ%&‘&a Mﬁcﬁphéﬁéﬂ@ﬁé%iih?fffmba‘éﬁ@ﬁ@m@ﬁsi nii.
Non-limting exanples of ACE inhibitors include alacepril, benazepril,
captopril, ceronmeaiihg agcdramaplyiundersided hyaipersor of badimdry skitlria teeari, | at |,
fosinopril, imdapril, lisinopril, perindopril, quinapril, rarniprilat,

[ an pr {doggp P! 1 3PThd torh SHBGA0M0! hetaBOfike® IRARRL APPSO KA EreofiEls df DI LOTS MY

be identified using stan assayl ng techni qu 0 one ordi nary
skill in the art., [001 he, phr ase ;angi ofensi.n 11 receptor antagonist” or
"ARB' refers to %luL‘g8ﬂ1§%t?ﬁd‘ePﬁ8{°i@is B%W*?Bl PROARY - or site on angiotensin I
but does not cause any physiol ogi cal changes unl ess another receptor |igand
S pre@ﬁii. ARBs_are 4 effectjve antihypertensive agents that have a very

f avor a ki de eFheaticlss op| and “an’fAvsivsediperiate sefPigio oReor smmprs than eneed to t he
sel ective blocking of the vasoconstrictor and al dosterone-secreting effects
of angi ot ensin. (enio atlteast nge) oftemgrammatital ABRxt ofthe artixle Byleagpof an,
eprosartan, irbesartan, losartan, and valsartan. O her ARBs nay be

i dentified usinge &l cRafRAY Méhnk 866 HlefdiSor nidle Mhnlche@ndit, or di nary
skill in the art. [0015] The term "antagonist” is art-recognized and refers

to a conmpound that binds to a receptor site, but does not cause a

physi ofppgarcal chaQgf HR S&% 1ot Q@g{rp% ﬂﬁgﬁﬂmﬁ r b 6] The

term "bi oa]i:/ai | able” 1§ art_—recogrh;l?aglg ag_n rebgws to a @8‘%&?@%#@%] ect

invention that allons, fohd (AebivdiontdBE bhibdht He SE: HIRE UmBGHlalh 3y gecd: to be
administered to the patient. "About the same time" also includes simultaneous

administration of the compounds.

[0013] 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. ACE inhibitors are effective antihypertensivé
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.

[0014] The phrase “angiotensin II receptor antagonist” or “ARB” refersto a
compound that binds to a receptor site on angiotensin II but does not cause any

physiological changes unless another receptor ligand is present. ARBs are
4



absorbed by, incorporated to, or otherw se physiologically available to a
subject or patient to whomit is admnistered. [0017] "Bl ack" refers to a
person of African descent or an African-Anmerican person but is not

necessarily limted to those of African, origin (e. Carri bean). 0018]

. : ¥ ) [
"Ther apeut i cal | y SHe¢tBEaniBYReHS0sive ageatsdhal bage o Neryfavaable sideeHectnsefléund
and/ or conposition that is effective to achieve its intended purpose.

[ 0019] The phr asd&htic methanism ofi betionsgealated torthd seledivebisokingof the ug" refers to
a therapeutic conmpound that is useful for treating or preventing a

cardi ovascul ar  dasessstrictbpand dl8dstéroge-ssrotig efedts of aigdictahsin CNERMuGse | ncl ude
(1) thiazide diuretics (including chlorothiazide (Diuril), chlorthalidone,

(1) thiazide di cl u azi de (1
metof azone. (Wi eelSy STARPE AR IRSRRY, e PaRRaTL Rat Rk, 1 e s

(Bunex) and furoseni de S| torsend made 4 (3 otassi um sparing
di uretics (incl ugﬁ%‘%élm%ﬁ %gﬁf mag}ﬁg%n%ggg)%@lpg 3@@@%@5}”@5}?@}%@) . (4)

al dost erone receptor bl ockers (including eplerenone (Inspra) and

spi ronol act one ( %%f%%‘)ﬂor@@mlblnﬂg@@kers (i ncl udi ng at enol ol

(Tenorm n), betaxolol (Kerlone), bisoprolol (Zebeta), netoprolol

(Lopressor), netoprolol extended release (Toprol XL), nadolol (Corgard),
propr afd1s] (1 nd&e édrin, “aptagpniatias adt-récognized andglefs tocecamhpaua) theat Hirds tm! ol

(Bl ocadren)); (6) beta blockers with intrinsic synpathom netic activity

(i ncl udi ng acebuketdbtor &% Glut 8bes noPedRelh Bhliolofiemashahge @iéks RhotHed ol ) ; (7)

conbi ned al pha and beta bl ockers (including carvedilol (Coreg) and

| abet al ol (Nornog%gﬁo LA + (8) ACE inhibitors (including benazepril
opr r%%apo?%ﬁ%%m'

(Lot ensin), capt enal apri|l (Vasotec), fosinopril
(Monopril), lisinopril (Prinivil, Zestril),

[0016] 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 whom it is administered.

[0017] "Black" refers to a person of African descent or an African-American person

but is not necessarily limited to those of African origin (e.g., Carribean).

[0018] "Therapeutically effective amount" refers to the amount of the compound

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

[0019] 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



moexi pril (Univasc), perindopril (Aceon), quinapril (Accupril), rampril
(Altace) and trandolapril (Mavik)); (9) angiotensin |l antagonists
(candesartan (Atacand), eprosartan (Teveten), irbesartan (Avapro), |osartan
(Cozaar), olnmesartan (Benicar), (Mcardis) and valsartan (Diovan); (10)

cal ci um channel P@E’k)eqﬂ@ f“’f?éﬁntﬂle@@ﬁi@pWSEmld@@)e(mW@KDd@hQO@BSHﬂmazem
extended rel ease (Cardizem CD, Dilacor XP, Tiazac), diltiazem extended

rel ease (Cardi zenparmg)diumﬁca@mhdinfg mﬂdﬁ@@/ﬁdmmeﬁ)saad@x@hmmnel soptin),
verapam | long acting (Calan SR, Isoptin SR) and verapam |- Coer (Covera

HS, Verel an PM ) (Dfrehjum)y;aly bldosteloas feekptbt B164eis(inclhding epleden
(i ncl udi ng amNzJZji(pl ne (N)gfo\?gsc) fel ng | pine (Pl grrlldl(lﬂ§Igl | srag?ép(llﬁ%) DynaCirc

CR), nicardi pi ne aﬁ&l%l?dda ﬁﬁﬁ@to g)ﬁaqsgg&%gu' aer:rf I)&'ntﬂ?‘%'% aﬁfhoLoqng acting

(Adal at CC, Procar d| a XL ni so as- bl ockers

i ncludin doxaz [,az es 0sin
gHyt rin)); ) (13) P&Cé}aﬁgj%ﬁ@%%ﬂ?%éﬁsblwwdg&%f’%f ﬁ?ﬁ?@ﬂ@’pﬁsﬁ?rﬁg dr ugs
(i ncludi ng clonidine (Cﬂ ,. ¢l oni di ne 5) éCata pres-TTS), nethyl dopa
(Al donet), reser PISRProlRheK ﬂ@]@aw@oprem; r@d@@b CoyaaréHipremrencdol( i ncl udi ng
hydr al azi ne (Apresol i ne) and mnoxidil (Loniten); (15) ACEls and CCBs
(i ncl udi ng an odiisderel)pprograplol longtegtingGhderali [dk), amirtamip} {Blocadren)); (6)
mal eat e/ f el odi pi ne and trandol april/verapam|); (16) ACEls and diuretics

(i ncl udi ng benaz ptaiblddiesrvoieh inrimd gaipa&@mim@ﬁ@hamﬁrl (R1dicvepiteloni azi de,
enal apri| mal eat e/ hydr ochl or ot hi azi de, Iisinopril/ drochloroth|a2|de

g\gg)sd gmjl dPuCIr /e[]?/g%&?l?jrzgl?&gpﬁg@(g%agag n CI %Q&ﬁ?ﬁ;&/d%@ ﬁ%ﬂmﬁ% i azi ((127)
eprosartan syl el Nl0e L0 O 04435 nd SRR FRBIANSE CFLARESH 21 .

| osartan pot assi

(8) ACE inhibitors (including benazepril (Lotensin), captopril (Capoten),
enalapril (Vasotec), fosinopril (Monopril), lisinopril (Prinivil, Zestril),
moexipril (Univasc), perindopril (Aceon), quinapril (Accupril), ramipril
(Altace) and trandolapril (Mavik)); (9) angiotensin II antagonists (candesartan
(Atacand), eprosartan (Teveten), irbesartan (Avapro), losartan (Cozaar),
olmesartan (Benicar), (Micardis) and valsartan (Diévan); (10) calcium
channel blockers- non-dihydropyridines (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 alphaj-agonists and



hydr ochl or ot hi azi de, tel m sartan/ hydrochl orothi azi de, val sartan/

hydr ochl or ot hi azi de; (18) beta bl ockers and diuretics (including

at enol ol / chl ort hal i'done, bisoprolol fumarate/ hydrochl orothiazide,

metoprolol tartrate/ hydrochl orothiazide, nadolol/bendrof!l uthiazide and

ti nol ol nal eate/ O%Gﬁ%iﬁq(ib’cﬁc&l&f@ﬂ* Giscluding rlosiding (Fatapren): clomjdine patchnd
diuretic (including nethyldopa/ hydrochl orothiazide,

reser pi ne/ chl or of(Gatapresd TH) pmethykiopa (eldombet)deserpineramtiguanfaciad); (140) diuretic
and diuretic (amloride HCO/ hydrochl orothiazi de, spironol actone/

hydr ochl or ot hi aziditectangodilatailiaciaang hydibzRre{ApfRble) ahd thind:a820]

Cardi ovascul ar di sease or disorder refers to any cardi ovascul ar di sease or

di sorder known i r ' S L 4 rein the

cardi ovascul ar d:@%%@%g%(&%%@%#@&@?%%ﬂgﬂgggfglggéé@ﬂeslpgrﬁz of congestive
heart failure, hypertension pul.nonar ert ensi on, ar di al..and cerebr al
infarctions, at hé&@"&?ﬁ@}’g%i @?ﬁaPﬂ’gﬁga‘éﬁ@é&@%%ﬁ&%G%l%ﬁY%w%&ﬁlaart

di sease, 7 post-angioplasty restenosis, coronary artery diseases, renal
failure, stable, & taaéﬂéngtm(mghidmbemepﬁumﬁaworaﬂgm@e, cardi ac edem,
renal insufficiency, nephrotic edema, hepatic edema, stroke, transient

i scheni ¢ at t acks captopriydooctderothiazides enatignil saleatethyirochlerothdaride; ol 1 i ng bl ood
pressure in hypertension, platelet adhesion, platelet aggregation, snooth
muscl e cell prolisingpal/hRRockibtofiRiadey) neRipRI H@Wﬂ?‘x@éﬁ&oﬂﬁiaﬁ&é‘%{d cations
associated with the use of nedical devices. [0021] The term "conbi nati on"
refers to two or e i 113&5.'\/ %ﬁ ' 17 ) ni stered at
roughl y about thgﬁglg%%ﬂﬁg&g%r ex%eﬁgll@? gf'}é@{iﬁgemg@ﬁf@gmggents are in a

single phar maceutchxgcflelsatggnecglae;(gth'/h(g/g%ocﬁforgthiagljd];,fe%rroesg;['tartl {nrégﬁate/ .

hydrochlorothiazide, irbesartan/ hydrochlorothiazide, losartan potassium/

hydrochlorothiazide, telmisartan/ hydrochlorothiazide, valsartarn/
hydrochlorothiazide; (18) beta blockers and diuretics (including
atenolol/chlorthalidone, bisoprolol fum.arate/ hydrochlorothiazide, metoprolol
tartrate/ hydrochlorothiazide, nadolol/bendrofluthiazide and timolol maleate/
hydrochlorothiazide; (19) centrally acting drug and diuretic (including
methyldopa/ hydrochlorothiazide, reserpine/chlorothiazide and reserpine/
hydrochlorothiazide); (20) diuretic and diuretic (amiloride HCl/
hydrochlorothiazide, spironolactone/ hydrochlorothiazide and triamterene/

hydrochlorothiazide.

[0020] Cardiovascular 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,

7



(for exanple, one agent is admnistered to the subject before the other).

[0022] The ternms "drug,"” "pharnaceutically active agent," "bioactive agent,"”
"t herapeutic agent," and 'active agent"” may be used interchangeably and
refer to a substance ch as a chem cal conpound or conpl ex, that has a

measur abl e benef Pt é‘Pg’ﬁH YIPHERAsE: crpRay artery diseasesoignal failam, siable
therapeutic effect in treatment of a disease or disorder, when admnistered
in an effective ussighleand varianh@rinzwietah) anamaecaréacrsdmaerembmsuﬁiclmbygn a
particular active agent is specifically identified by nane or category, it

i s understood t ha¢phsotiederrachépatic @derhd; sirolte; bedadert dschomioiRckd)e active agent
per se, as well as pharnmaceutically acceptable, pharmacologically active

deri vatives t her g@throdseulbe BRAANS reichbkid o6 g bRALRAstES ©1 0, Tl uding

without limtation, salts, pharmaceutlca yacc pt ablFe salts, N oxides,

pr odr ugs, actlve t S anal tes

hydr at es, radi oi s i’ﬁbﬁ,&? %telegéd[?:%gg ]plaltﬁlgfa%ge%a On,esmogﬁﬁny%ci%?% refers
to that anmount of substance t hat, produces sone desired |ocal or systemc
effect at ar easB‘i?zi@réu%ﬁB]F’PQWX edemay and vasga Gosnlications assppiatedewithent . The
effective amount of such substance wll vary dependi ng upon the subj ect and
di sease condi ti othemse nfyimediealt detices.ne wei ght and age of the subject, the
severity of the disease condition, the manner of adm nistration and the

| i ke, which can readily be determ ned by one of ordinary skill in the art.

[ 0024] [002bH ot hel Thé tefiyisTcotnbination” refrelostwo@r inivRe diffeaért actividenfswidéh i N any
physi ol ogi cal processes carried out by the endothelium in particular,

product ion of ni biclAmifiiofld o RS Mo BF s A (i fipRCwRYRIA o by,

such as, for exanple, 1nvasive t ni ques, suc exanpl e, coronary
artery reactivi et agents are in a single pharmaceutical preparation) or at different times

(for example, one agent is administered to the subject before the other).

[0022] The terms “drug,” “pharmaceutically active agent,” “bioactive agent,”
“therapeutic agent,” and “active agent” may be used interchangeably and refer
to a substance, such as a chemical compound or complex, that has a
measurable beneficial physiological effect on the body, such as a therapeutic
effect in treatment of a disease or disorder, when administered in an effective
amount. Further, when these terms are used, or when a particular active agent
is specifically identified by name or category, it is understood that such
recitation is intended to include the active agent per se, as well as
pharmaceutically acceptable, pharmacologically active derivatives thereof, or
compounds significantly related thereto, including without limitation, salts,
pharmaceutically acceptable salts, N-oxides, prodrugs, active metabolites,

isomers, fragments, analogs, solvates hydrates, radioisotopes, etc.



acetyl choline or nethacholine, and the |ike, or by noninvasive techniques,
such as, for exanple, blood flow neasurenents, brachial artery flow dilation
usi ng cuff occlusiion of the arm above or below the el bow, brachial artery

ultras aphy, -4 magi ng.techni ques, ,, neasur nt of circulating biomarkers,
such ag(?lﬁgiymret Fﬁspﬂﬁaﬁ%ﬁ@mﬂyg?ﬂpﬂ@ %EW/ES&’%%OWQ%FFR@?WBH’# he | atter
measur enent the endot heli al -dependent flow nediated dilation will be |ower
in patients di aghtsBgesgome desired loet!iossysigmigesect at rireasongbiobaefitiisk phr ase
"endothelial nitric oxide synthase" or "eNOS" refers to enzynes that
produce nitric oxitivepplicahisio dhlydreptment.c Thaefifictive amountingfaach substanceakidlr s to a
conposition conprising nebivolol and the two are used interchangeably.

Nebi vol ol i's a myutydeperdfingupciittle bubjéc BRd Sis@se condition being treated, the
a, a' -[imnobi snet hyl ene] bi s[ 6-fl uoro- 3, 4-di hydr o- 2H 1-

ooy A SRR G0 ol g, SR

eutica accep carrier or

both. [0027] The term 'pharmaceuti.cal |y acceptable salts” js art-recognized
and refers to t Rtain&nﬁriasgq ?n‘ﬁg‘ﬁh’%&x‘?’ﬁéf’h Fﬁ'\"ég’ﬁfﬁﬁi Qe ‘ieﬁ%PTB’F @eLli d addition
salts of conpounds, including, for exanple, those contained in conpositions
of the present prdirasy sl@H.m[dcmB] The term "pharmaceutically acceptabl e
carrier"” is art-recognized and refers to a pharmaceutically-acceptable
material, conposition or vehicle, such as a liquid or solid filler,
di | uen{@02dkci pi eliEndedindliakdysfanction’ safiers tathie imparesdeabiilitly of in anyophysidldgicat ar r yi ng
or transporting any subject conposition or conponent thereof from one
organ, or porti oproetsskd€arbediyut Hyathe Bioieliuey, dbparti@ila fFddueiontdf nitric

oxide regardless of cause. It may be evaluated by, such as, for example,

invasive techniques, such as, for example, coronary artery reactivity to

acetylcholine or methacholine, and the like, or by noninvasive techniques,

such as, for example, blood flow measurements, brachial artery flow dilation

using cuff occlusion of the arm above or below the elbow, brachial artery

ultrasonography, imaging techniques, measurement of circulating biomarkers,

such as, asymmetric dimethylarginine (ADMA), and the like. For the latter

measurement the endothelial-dependent flow-mediated dilation will be lower

in patients diagnosed with an endothelial dysfunction.

[0025] The phrase “endothelial nitric oxide synthase” or “eNOS” refers to enzymes
that produce nitric oxide.
[0026] The phrase “nebivolol composition” refers to a composition comprising

nebivolol and the two are used interchangeably. Nebivolol is a mixture of d
and / isomers of o,o’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1~
benzopyran-2-methanol]. The composition may include at least one other

9



t he body. Each carrier nust be acceptable in the sense of being conpatible
with the subject conposition and its conponents and not injurious to the
patient. Sonme exanples of materials which nay serve as pharmaceutically
acceptabl e excipients include: (1) sugars, such as |actose, glucose and
sucrose; (2) st &pdieascuydgentorableastona pharmanentisally aeceptableciarriet 87

cellulose, and its derivatives, such as sodi um car boxynet hyl cell ul ose,

et hyl cellul ose doth. cellul ose acetate; (4) powdered tragacanth; (5) nalt;
(6) gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository

waxes; oils, . Q| onseed oil, safflower,oil, sesane
oi l, olllé%]oi |, g%?g&g?fphgﬁﬁﬁgg%ﬁggﬁc%ﬁbﬁe iaitg’) 15 gricrekpaized Ao refers 0 o ny | ene
glycol; (11) pol iﬁl s1 such as .%I,yceri,n, éorbi tol, mannitol and pol yet hyl ene
glycol ; (12) est epetelatiyely non-taxip, inorgapms and orgapicackladdition saltaof (13) agar;

(14) buffering agents, such as nmagnesi um hydroxide and al um num hydroxi de;
(15) al gi ni ¢ aci Gempawdspipcluding, forswamples these qontejnedsn compesitionsiafdhe (18) |V
fluids, including but not limted to Ringer's 10 solution, 5% dextrose in
wat er, and hal f mpessemtiinealtione; (19) ethyl al cohol; (20) phosphate buffer
solutions; and (21) other non-toxic conpatible substances enployed in

phar maceutical formulations. [0029] "Patient" refers to animals, preferably

manmal $oozggst pr ahe gkl %hbﬂﬁ@déﬁﬁcaﬂ@%g?ég&g!é%‘%ﬁerm ﬁﬁr&ﬂ%ﬁ%@d@lﬁfeﬁ @g?@]

"Quality life" refers to one or a person's a Ity to wa clinb

SR 1%, 2 oL apet LB, BRSRABAE)S SERL 0 o
P EeP P OB M B A P AR iR 11

involved in carrying or transporting any subject composition or component

thereof from one organ, or portion of the body, to another organ, or portion of
the body. Each carrier must be acceptable in the sense of being compatible
with the subject composition and its components and not injurious to the
patient. Some examples of materials which may serve as pharmaceutically
acceptable excipients include: (1) sugars, such as lactose, glucose and sucrose;
(2) starches, such as corn starch and potato starch; (3) cellulose, and its
derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose and
cellulose acetate; (4) powdered tragacanth; (5) malt; (6) gelatin; (7) talc; (8)
excipients, such as cocoa butter and suppository waxes; (9) oils, such as
peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and
soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such as
glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as ethyl
oleate and ethyl laurate; (13) agar; (14) buffering agents, such as magnesium
hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen-free

water; (17) isotonic saline; (18) IV fluids, including but not limited to Ringer’s
10



refers to admnistration to the host of one or nore of the subject
conpositions. If it is admnistered prior to clinical manifestation of the
unwanted condition (e.g., disease or other unwanted state of the host
animal) then the treat e prophyl act i it protects the host
agai nst devel opi SRJUek SJ] %ﬁ‘i‘foé@m‘é’@iﬁ’a?{l bﬂfnm éf‘dgleb €19 ethiyhaleehol;d@0)af t er
mani festation of the unwanted condition, the treatnent is therapeutic
(i.e., it is intphesplatebutfensohitions; andr(%l)lomhaumndommmpmbie substaasdsst i ng
unwant ed condition or side effects therefron). [0032] The term
"structure-acti veployed & planabédutical formfulddhs, 1S art-recogni zed and refers
to the way in which altering the nolecular structure of a drug or other
conmpound alters its interaction with a receptor, enzyne, nucI ei c acid or

other jgogopet antbdifagilrifess tojaémﬁmﬁééfcﬂaby Qﬁ h&BE’tﬁ{fﬁe

"substitution"” or "substitute I nc pr OVI 50 that
such substitutio cC e vmth permtted val ence of the

ubstituted atom{}lahlgie ﬁggﬂﬁég and that the substitution results in a
stabl e conpound, e.g., which does not spont aneousl y undergo transfornmation
such af)0B89] r ear r tQugitenf lifel yefeiszabhoo meteiafiapetsonts, ability ¢ welk, cléabt i on.
[0034] The term "substituted" is also contenplated to include all

permissible subghird, detimmey, worlg @dusd ﬂﬁmﬁwgﬁrﬁciﬁateﬁn@édi@éﬁoﬁﬂ%ﬁ%ueé he
perm ssi ble substi tuents incl ude acyclic and cyclic, branched and

unbranched, carb tic
substltuents of %%gﬂnléogm@% bunﬁﬁﬁiﬁg ta c?c?/%h%ﬁ%s%ﬁ @%@ ncl ude, for
exanpl e, those desgfl bed hh rein @ﬁﬁ tﬁ The perm ssi bl e substituents may be
one or nore and PR & PE¥EEAt for appropriate organic conpounds.
For purposes of this

[0031] 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 animai) 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,
ameliorate or maintain the existing unwanted condition or side effects

therefrom).

[0032] The term “structure-activity relationship” or “(SAR)” is art-recognized and
refers to the way in which altering the molecular structure of a drug or other
compound alters its interaction with a receptor, enzyme, nucleic acid or other

target and the like.
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I nvention, the heteroatons such as nitrogen may have hydrogen substituents
and/ or any perm ssi bl e substituents of organi c conpounds descri bed herein
whi ch satisfy the val ences of the heteroatons. This invention is not

i ntended -to be Limted in an ner by, the pernjssible substituents of

or gani 26103@i)npouni'%wlll[wrsﬁ99)é tg%rqﬁ\‘bsgy'ﬁ‘f’ﬂg?li g’*"l{;?tgufﬁilﬁ”—l dsdpdes e and refers
to production by in vitro chemical or enzymatic synthesis. [0036] The
phrase "t her apeufmplicit prowiso that suchrsubstduldamis reeccardaneewish pernitted valeude or
systemc effect in animals, particularly manmals, and nore particularly
humans caused by ofithetsabstituted awincaid the aultstitnents e thatihe substieutionrreaults itsa Means
any substance intended for use in the diagnosis, cure, mtigation, treatnent

or prevention oftgie3RaHRBuMd, e d), Whigh 88&%?%%@&1?&2&;&%&3&%%%&8@' .

mental 12 devel opnment and/or conditions in an ani na man. e phrase

that produces LB o ParAEHa. R R A BIPLAy ofer BEof papr o

benefit/risk ratio applicable to any treatnment. The therapeutically

ef fecti mount . of suc subst.ance wil| vary. dependi upQn,the subject and
di seas@/@éﬁdi tio Bé‘?lﬁ’gt;u‘Psrt’s‘gFéglg afsﬁémm%[tgdaﬁ%g‘gﬂ‘ge ‘Q?P?rﬁﬂss@t.]l%j ect, the
severity of the disease condition, the manner of adm nistration and the

li ke, which can sebstituentsd onganio eampoynds, Inarbgoast aspedi thapgrnaiksible in the art.
[0037] The term"treating” is art-recogni zed and refers to curing as well as
anmel iorating at bemsitueatsdnclydpicyolioindeyelic,bagiched ndintiinshed ecartiodPdR] The
parent nebivol ol conpound and its glucuronidated netabolites can be

synt hesi zed by 0By Rfbiok§clid, ArohfiioBhd nbRkraM b MiBemEb G EesCr | bed i n,

for

compounds. Illustrative 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.

[0035] The term “synthetic” is art-recognized and refers to production by in vitro

chemical or enzymatic synthesis.

[0036] 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
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exanple, U S. Pat. Nos. 4,654,362, 5,759,580, 6,075,046, 6,545,040 and in EP
0 145 067, EP 0 334 429, and in WD 95/22325 and WD 96/ 19987; Van . Lommen et
al., J. Pharm Belg., 45(6): 355-360 (1990); Chandrasekhar, S. et al.,

Tetrahedron, 56( ; - 6344 ..and. Kendri ck et al J.

Chr omat ogram A. é@;@g@?@iﬁ@%ﬁo@gﬁ inaﬁh & 5?1505 PSEEPe TP PSS of which are

i ncorporated by geference herein in their entirety. [0039] The

gl ucur oni dat ed nétg%rﬂBWt{cégy'ﬁé'ﬁctaﬂe@%ﬁﬁ?@Béﬂ@ﬁa‘BS?m%tr?@Sg‘il?ﬂ sibstance thatocedur es
found in Figure 5. Reactions are performed in solvents appropriate to the
reagents, and nePledpegssomsdgsitaddoealior %t@lﬁgffeqthéateaawmbgrbmeﬁm bei ng
effected. It is understood by one skilled in the art of organic synthesis
that the functinatialapplicabicctoany tieatniche T tRerapeutichldy effective amoahtesfisudh t h t he
chem cal transformation proposed. This will, on occasion, necessitate

judgnent by the dups@atepill %yﬁé?éggﬂfggﬁg%?%bﬁﬁt amadifakd ConditfRiSejdy Ot €cting

groups required, and deproteéect S. Substituents on teh starting

" coms of the Fets MU GE figlist Op R VBl IiBelBRTD! AR AARAKAUBRE lont o

conpatible with _the reaction conditions wll be readi]y apparent to one
skilled in the affemapRer Ot{@é’lﬂlﬁt%ttﬂnf@fi %W@@rfaﬁrr?ﬁdé]é’therﬁ’@te&W%B Yi s known
inthe art for protecting thiol and al cohol groups agai nst undesirable
reactions duri ngore efjondinaty skill jwrtheedur e and nany such protecting groups are
known, e.g., T. H Geene and P. G M Wits, Protective Goups in Organic
Synt hesis, John Wley & Sons, New York (1999), which is incorporated herein
in its[08aT) r et y. ThORANQ] “tréstingdlisiantHievoptiaédghdrefeddbnl duking al et abasi ¢ properties
and, consequently, they naybe converted to their therapeutically active

non-toxic aci d agdélidr¥hgS@léast one symptom of any condition or disease.

-

[0038] The parent nebivolol compound and its glucuronidated metabolites can be
synthesized by one skilled in the art following the methods described in, for
example, U.S. Pat. Nos. 4,654,362, 5,759,580, 6,075,046, 6,545,040 and in EP
0 145 067, EP 0 334 429, and in WO 95/22325 and WO 96/19987; Van
Lommen et al., J. Pharm. Belg., 45(6): 355-360 (1990); Chandrasekhar, S. et
al., Tetrahedron, 56(34): 6339-6344 (2000); and Kendrick et al., J.
Chromatogram, A., 729: 341-354 (1996); the disclosure of each of which are

incorporated by reference herein in their entirety.

[0039] The glucuronidated metabolites may also be prepared by the synthetic
procedures found in Figure 5. 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
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forms by treatment with appropriate acids, such as, for exanple, inorganic
aci ds, such as hydrohalic acid, e.g. hydrochloric, hydrobrom c and the |ike,
and sul furic acid, nitric acid, phosphoric acid and the |ike; or organic
acids, such as, for, exanple, acetic, propanoic, ,hydroxyacetic, _

2- hydr oxypr opanoicientispasde & erden-rfisynthetisiensprotesting erawan eaguied andut anedi oi c,
(2)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedi oic,

2, 3- di hydr oxybut dapeatection, copditions! iSukstitder®s G fie staating materials mmy\Hei c,

nmet hanesul foni ¢, ethanesul fonic, benzenesulfonic, 4-nethyl benzenesulfonic,

cycl ohexanesul f aimib@rnFaiblélwﬂh@zsm%ﬁmiréacﬁén ebhdifond 1Byl BN f heand t he
i ke acids. Conversely, the salt formcan be converted by treatnment with

allal |00 (e BeBaPastbar B Mo olpid e dMBALNSL Shliapah o5

[0041] ducuronidation is a pathway that t i Z€S

cenob o ¢ ch R SRR SRR Sl SO BOh SR ™

detoxification step. There are only a few instances where gl ucuronidation
produces a posi tpsgef spifiarrand oayses prafectiingeronnsds &pewn i the suidr protasn®s i ncl ude
gl ucuroni dation of ezetim be, norphine and retinoids. Nebivol ol

gl ucur oni des f al thidlahd alchhsl greups aghinsttvadesirableatectiohsiduringd siathietio does not
produce an inactive or toxic substance. The nebivol ol glucuronides of the

present inventi optoaddiré AERLSY Stich prAbARBigASipNBrd K] UFRIT. Hiitirbdreahd Vel n

endot helial cells. Figures 1-3 depict nebivolol glucuronide concentration

e S SR BN R g i

net abol ites are al so though anti - oxi _
Endot hel i al i tTNEY AR LBRORREE SPGRECIEi Sgreiig) Thapiey. o e
[0040] The glucuronidated 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
acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like,
and sulfuric acid, nitric acid, phosphoric acid and the like; or organic acids,
such aé, for éxample, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-
hydroxy-1,2,3-propane-tricarboxylic, methanesulfonic, ethanesulfonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-
hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely,

the salt form can be converted by treatment with alkali into the free base form.
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added benefits in special populations such as diabetics, chronic snokers,
African- Anericans and people suffering fromobesity. [0042] The

gl ucur oni dated nebi'vol ol netabolites may be used for the treatnment and/or
prevention of cardiovascul ar di seases associated w th endot heli al
dysfunction. These dlsorders |nclude but are not limted to hypertension,
coronary ar¥d&<y 3 debivololetabolitesieart failure, and atheroscl erosis.

G ucur oni dat ed neblvoIoI netabolltes could be used as a nono-therapy to
treat [0041]pr evenGluchmnidation ienpdthwayithdi the bady stilives tomakedkeaadbiciie Wi t h ot her
appropriate pharmaceutical agents either in the sanme dosage form product or
15 conconi t ant | ymafe Mofd 18/ &Gblﬂ%ﬁﬂﬁﬁéﬁfeﬁsﬂﬁb?ﬁ&ﬂﬁatwﬁ‘&ﬁ{tﬁ?%a'%ts to

adequatel y treat/prevent t he aforenenti onéd di sorders 43) The parent

nebi vol ol conpo through one or
nore sites such g’gglﬁf Msa?ﬁlz%@:?bggigyégépgﬁﬁtmn %44] The

gl ucur oni dat ed voI ol abol | tes aof taéls | nvent I on exi st as, four

di fferent diaste %‘iesonlsr? §VS Instanges Whege slurwenidation ProdRces #ROsiEiVen envi si ons
and includes within its scope the pure diastereonmers and m xtures thereof.
The structures Rfarmaeologicallymctivespegics. Suchf exainples indledeagloturomid@imeofSt r uct ur e
G UDa OQuc HH (d-Nebivolol-11-O o SNRMI F QD glucuronide) R G UDb
lue (OH 1- Nebiszetimfibe, mogbhinédand retinoids. Nebivolol glucuronides fall into this rare

instance where glucuronidation does not produce an inactive or toxic
substance. The nebivolol glucuronides of the present invention are capable of
releasing NO from human umbilical vein endothelial cells. Figures 1-3 depict
nebivolol glucuronide concentration versus amount of nitric oxide being
released. Nebivolol glucuronide metabolites are also thought to function as
anti-oxidants and prevent lipid peroxidation. Since these compounds have the
capacity to increase endothelial nittic oxide concentrations, they may have
added benefits in special populations such as diabetics, chronic smokers,

African-Americans and people suffering from obesity.

[0042] The glucuronidated nebivolol metabolites may be used for the treatment
and/or prevention of cardiovascular diseases associated with endothelial
dysfunction. These disorders include, but are not limited to hypertension,
coronary artery disease, congestive heart failure, and atherosclerosis.
Glucuronidated nebivolol metabolites could be used as a mono-therapy to treat
or prevent the aforementioned disorders or in combination with other

appropriate pharmaceutical agents either in the same dosage form/product or
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glucuronide I\ o Rsss o/ F CUbc CH# wuc (d-Nebivolol-10., s ' , N
Zoo D-glucuronide RHR/ [/ \' F GUDd HO(r)ue (1-Nebivolol-11'-O o a Ns
o fl-D-glucuronide I\ s Es/ \ F Conpositions Conprising Nebivol ol

[0045] In part, the pres nyentjon featuyes corrp05|t|ons conprising a
nebi vol ol  met abEATCEm é‘i‘nln?é%rFAW@PW sagerforras/produets i lequatdlyance, a
cardi ovascul ar agent. The anmount of each cardi ovascul ar agent present in
the conpositi onstreat@renent tharfordwpntiogied disorders. number of variabl es such as
age, weight, gender, and health related issues. In general, the dosage of

t he cardi ovascul ar agents will generally be in the range of about 0.01 ng

to abo[0043p g pe'rrh«Earbmdzebmm lebmpoEgidfitsaadthbolitey dahde ghitgfonedatedbout 1 ng
to about 0.1 g per and nore specifically in the range of about 100 ng

to about 10 ny pgy 1@, r 3k g a{*m;k i olol in
t he conpositions o éleprresent S|Slr?vent| : es%@%&?ﬁi&gg &P?%%H% out 0.125
ng to about 40 ng. Wen the other cardi ovascul ar agent is an ACE inhibitor,

Whon 8L e, b WSl R e SRERRELT: WCien isTBr ok rmy bo

anywhere from

different diastereomers. It is to be understood that the invention envisions and
includes within its scope the pure diastereomers and mixtures thereof. The

structures of the metabolites are as follows:

Metabolite Code Structure

G-UDa QGlue B
(@-Nebivolol-11-0-

b N ‘\\
B-D-glucuronide) Q/\)/R\/
G-UDb Ged  on
(-Nebivolok-11-0-5-D- ootk
glucuronide 3 g%\(;@\
F F
G-UDe OH . -
(d-Nebivolol-11’-0-- 0 50
D-glucuronide R H+
G-Ubd H ? OGluc
(/-Nebivolol-11’-0- b
S-D-glucuronide a"
F

Compositions Comprising Nebivolol

[0045] In part, the present invention features compositions comprising a nebivolol
metabolite and at least one other active agent, for instance, a cardiovascular

agent. The amount of each cardiovascular agent present in the compositions
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about 1 ng to about 1200 ngy. The anount of the other cardi ovascul ar agent

w Il depend in part on the particular cardi ovascul ar agent used. [0046] In
addition to ACE inhibitors and ARBs, additional cardiovascul ar agents

i nclude, but are not limted to adrenergic bl ockers, adrenergic agonists,
agents for pheoateyorasy depemdingamta mmgtienaf vzagbb‘ssuclmstaga,rwhghﬂpgendsr, and
antiplatelet agents, anticoagulants, antihypertensives, antilipem c agents,

antidi abetics, aealit reldteisnicor Ih geheril She 668agé bffhe b&a{tﬁﬂasdiﬂafaﬁ&{tézwﬂCETP
inhibitors, COX-2 inhibitors, direct thronbin inhibitors, diuretics,

endot hel I n 1 eceplyfierabagil Hbe dHRFOTR g} Guﬁaaqergﬁkgébegggghpotropuc

agents, rennin |nh|b ors ators opresso I’nk

br eakers (advanc n roduc slin akers, such as
al agebrium see %g?&lﬂ‘?@g@ﬁ%lé?g %%@ggﬁ-:nggﬁa??g ng‘?ﬁ gﬁn‘érr% O advanced

gl ycosyl ation end- pro uct formati on inhibitors, such as pinmagedi ne).

Car di ovascul ar aéB‘?‘FEéC Pltherf@n%ﬁ erﬁbﬁu&mé’é tg heutd0 g perdes: iIn gnofher
exenplified by the follow ng: 17 "Angiotensin | Converting Enzymes (ACE S)
and Angi ot ensi n lem Rétmeplt che amounefinghivolol iaRE ejmipdsitiptig of thepgesehiensi n | |
receptor antagonists"(ARB's) are conpounds which interfere wth the

activity of angi giventibMmaly beinpwhelt fidni bodNQI12S BpSb Abbt 4066LPWHeh tiRnd
interfering with its activity, Angl otensin | and angiotensin Il are

synthesi zed by toﬁf'er@&é}: Bl far oy e ANACRUERDISY, BRMAN offiE soft het i ¢

process is initiated 8nzyme renin act$ on angi ot ensi nogen,

Angi ot ensin 11 s EREE 'ea%g%ﬁg%‘?raﬁ? e ATl B AR bRt shain 1

angiotensin Il (angiotensin- oetapeptide). The |atter is_an active
pressor substancé V@PP%§gﬁléféﬁanARB the amount of ARB may be anywhere from

about 1 mg to about 1200 mg. The amount of the other cardiovascular agent

will depend in part on the particular cardiovascular agent used.

[0046) 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, 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 (advanced
glycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-
product formation inhibitors, such as pimagedine). Cardiovascular agents

falling within these general categories are exemplified by the following:
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I nplicated as a causative agent in several forns of hypertension in various

manmal i an species, e.g., humans. [0048] Angiotensin |l receptor antagonists
(ARB's) are well known and include peptide conpounds and non-peptide
conpoupds. Mbst angiotensin || receptor antagonists are slightly nodified

congene‘ﬂ’ég’?’ﬁ"%J Qqnléﬁj‘ém Svzaesi@CEy) iapd Angiadensin B Repgpiorfriag@nisnt  of

phenyl al ani ne In position 8 wwth sone other amno acid; stability can be
enhanc&dRBis) ‘6t her repl acenents that sl ow degeneration in vivo. [0049]
Exanpl es of angiotensin Il receptor antagonists include: telmsartan;

ol nesar , peptidic, co nds (e. salr,, and rel ated _anal ogs); N
subst i t[@li i m d:figﬁ re(ceptg a:%ggo ?A-%B@S?I%@onupﬂﬁ which intetigrgt at e
derivatives includin 2 N-but | -4-chloro-1-(2-chlorobenzile) imdazol e-5-
acetic acid (seeWitht 8«3 activaty. Of aggiotensinhbpbindiagto afgietensi detoptors afid ( 1988) ) ;
4,5, 6, 7-tetrahydro- IH-|mdazo [ 4, 5-c] pyri di ne-6-carboxylic acid and anal og

18 derivatives ( ihtérferita withlts a&lﬁ@lﬁ.ﬁé‘@ﬁitenshi?}itﬂtdhgﬁd@érﬁnm% thesizemi de
anal ogs (U. S Pat No 5,085,992); substituted pyrroles, y?gzol es, and

tryazoles (U. S ;g% tives
such as 1,3 im da E[ﬂ g P%in émns%?gé}g%ggg@e@?ﬁﬁg gl%fcisgé%ﬂ?ﬁa@nber
ring het erocycl e at ept i de S., Pat. .
4,772, 684); anti B@’ﬁf‘ﬁ? ?‘&Y’Qﬁé?%?éﬁf’ﬂaﬁ‘?m(%&g‘ﬁ%p n&gseﬂéaélob\%wm logd, 386)
and aral kyl |mdazol e conpounds_ such as bi phenyl - met hyl substit ut ed
i mi dazol es” (e. gp aspp, tgaagn«g.ygthe\] dasapeptide M(gpnsugggdgggptensmlls converted
(N-nmor phol i noacetyl - (-1-naphthyl)- L-alanyl-(4, thiazolyl)-L-alanyl (35,
45) - 4- am no- 3- hy iy engiotensincboverting apynted AGH) tdNatgistghsinlld@ngiSensing 1 -8pnpany,
Ltd., Tokyo, Japan);

octapeptide). The latter is an active pressor substance which has been

implicated as a causative agent in several forms of hypertension in various

mammalian species, e.g., humans,

[0048] Angiotensin II receptor antagonists (ARB’s) are well known and include
peptide compounds and non-peptide compounds. Most angiotensin II receptor
antagonists are slightly modified congeners in which agonist activity is
attenuated by replacement of phenylalanine in position 8 with some other
amino acid; stability can be enhanced by other replacements that slow

degeneration in vivo.

[0049] 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
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SKF108566 (E-al pha-2-[2-butyl-I-(carboxy phenyl) nethyl] 1Him dazol e-5-

yl [ met hyl ane] - 2-t hi ophenepr opanoi ¢ acid, Smth Kline Beecham
Pharmaceuticals, Pa.); Losartan (DUP753/MK954, DuPont Merck Pharmaceuti cal
Conpany); Rem kirin (R042-5892, F. Hoffinan LaRoche A G; A. sub.2 agonists
(Marion Merrill [swyatived (U Pat. Nond;816,463); t-tetnagote hatargluesropide abaloear | e and
Conpany). Qther non-limting exanples of ARBs include candesartan,

eprosartan, irbequrs.gnt NOSOY5D2);a06kt@es pyrkcids, pyfabiRs, HiEBS 551 (2ES.
i dentified using standard assayi ng techni ques known to one of ordinary

skill in the art. 3 h. i ; AN _is an enzyne
whi ch catal yzes tpﬁg%(gg]h%séﬁs@? éiﬁ}hgﬁagﬁg?lg@é%&%&%{l 0 anéggﬁgf}é%gﬁ% 1. ACE .
G- and tri - pept ORCER (U3 PRGN SOTESbl R e e e
reni n-angi otensin system bé I nhi bi ti ng the activity of ACE_thereby reducing
or elininating t Hheteremyites i( - 8pt. Nox 6986:828) pentides - aindiSoPatadlon 11, ACE

i nhi bitors have been used nedically to 19 treat hypertension, congestive
heart failure, mALELGR4Y antibbdiecto amgictendinIE (ag., UB. Pat Mo, 4302386); and
conmpounds known to be useful as ACE inhibitors include acylnercapto and

mer capt oal kanoy! RIRY1 iRfGazdCddnRDubdueR bd biphddyPmdiafl subWitutedtindi@Roles6) and
zofenopril (U.S. Pat. No. 4,316,906), carboxyal'kyl dipeptides such as

QUi napri1 (U S RGE HRstp 9y db B ol BeRRH! ty-glorbtttippBay\t-pataaiy o

Slch s ci | az apr ARy SigolsL et B3V PR SRR TR S, pat | No.

4,410, 520), phosphinyl al kanoyl prolines such as fosinopril (U S Pat. No.
hexapentanoyl-N-hexylamide, Sankyo Company, Ltd., Tokyo, Japan);

SKF108566 (E-alpha-2-[2-butyl-1-(carboxy phenyl) methyl] 1H-imidazole-5-
yl[methylane]-2-thiophenepropanoic acid, Smith Kline Beecham
Pharmaceuticals, Pa.); Losartan (DUP753/MK954, DuPont Merck
Pharmaceutical Company); Remikirin (RO42-5892, F. Hoffman LaRoche A
G); A.sub.2 agonists (Marion Merrill Dow) and certain non-peptide
heterocycles (G. D. Searle and Company). Other 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.

[0050] “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 formation of
pressor substance angiotensin II. ACE inhibitors have been used medically to
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4,337,201) and trandolapril. Oher non-limting exanples of ACE inhibitors

I ncl ude, but are not |imted to, alacepril, benazepril, captopril,
ceronapril, cilazapril, delapril, enalapril, enalaprilat, fosinopril,

i mdapril, lisinopril, perindopril,6 qui na_E)ri |, ram,pril, ramoprilat,
spirapril, termcﬁ%laﬁ Iynertepsien, sprgastive Imaptdailup.anyecsrdial infretioniapd genghc| ude t he

followi ng: Adrenergic Bl ockers [0051] Non-limting exanples of adrenergic
bl ockers, both a-dissast. Classesexfeonipoundsknowe tsbe vdefitl asyCHhmhildtods inalutiére
conpositions of the present invention include Beta-adrenergic receptor

bl ockers i ncl ude aciiiercupeo & médcaptb&ariod] profih@sacRbs a0l Pat, Mopr enol ol ,
bef unol ol , betaxolol, bunitrolol, carteolol, <celiprolol, hedroxalol,

i ndenol ol , | abet a"MS’”'GFéﬁQ‘?m e%%rpaﬂﬁhgjé?l?’%)gg%&%g%ﬁ Lol

met oprol ol , netriZzorano oxp o) ropr ractol ol ,

sot al ol nadol ol , tipgrenaol ol .. lgl,, ti l., . bupranolol . penbutolol,
trinepranol , yohisH@T ?Fe‘fna%l’tlé&?'%?ﬁgtdﬁﬂe"t’%/m}s}mpﬁ(ﬁ'%' P& No!

am no- 2- hydr oxypr opoxy) - 3- pyri denecarboni tril HC1, 1-butyl am no-3-(2, 5-
di chl or ophenoxy) 487¥s&Shmwinapril (&8 pPaphip.ohd 446949),(ramimil{U.S. Pat. No.

cycl opropyl met hoxyet hyl ) phenoxy) - 2- pr opanol , 3-i sopropyl am no- 1-(7-

met hyl i ndan- 4-y| @x38)7;258)uind petindopril BJIS: Patt Wo 415 0R)729) oeeibsxsptiiyt dipyptidel o) - 4-
(5-carbanoyl - 2-t hi enyl )t hi azol e, 7-(2-hydroxy-3-t-

but yl ami npr opoxy JpiBedicH 8s cﬁ&%@g@@-ﬂaﬂm i4t§19sbza?muﬁ§§?g§pg.§§g£ ed as

| someric mxtures, or 1n thelr ective levorotating o ating
form Adrenergi ¢, Agoni 5 -limti.ng exa es of. r\glL C
agoni sts, both aﬁqoa%ﬁp 'sstng kgﬁgﬁépyw%gﬁrgbg% SPﬁl%\r?? #?ﬁgpogrél @’gé'?%%rﬁ?'he
It ft [ ti ' I
composttions © 4{13637%0%%% trér?d\é?agrill.oci)qthlernrfonﬂgrfeliting examples of ACE inhibitors
include, but are not limited to, alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril,

perindopril, quinapril, ramipril, ramiprilat, spirapril, temocapril, trandolapril.

Other classes of co-actives include the following:

Adrenergic Blockers

[0051] Non-limiting examples of adrenergic blockers, both a.- and p-adrenergic
blockers, that may be used in the compositions of the present invention
include Beta-adrenergic receptor blockers include, but are not limited to,
atenolol, acebutolol, alprenolol, befunolol, betaxolol, bunitrolol, carteolol,
celiprolol, hedroxalol, indenolol, labetalol, levobunolol, mepindolol,
methypranol, metindol, metoprolol, metrizoranolol, oxprenolol, pindolol,
propranolol, practolol, sotalolnadolol, tiprenolol, tolamolol, timolol,
bupranolol, penbutolol, trimepranol, yohimbine, 2-(3-(1,1-dimethylethyl)-
amino-2-hydroxypropoxy)-3-pyridenecarbonitrilHCl, 1-butylamino-3-(2,5-

dichlorophenoxy)-2-propanol, 1-isopropylamino-3-(4~(2-
20



adrafinil, adrenal one, al buterol, am dephrine, apraclonidine, bitolterol,
budral azi ne, carbuterol, clenbuterol, clonidine, clorprenaline, clonidine,
cycl opent am ne, denopam ne, detom di ne, dinetofrine, dioxethedrine,

di pi vefrin, -dopexam ne, ephedrine, epinephrine, etafedrine,

et hyl nor epi nephr cHeoPiopHimathanyethyphscexnr2-propanals Srisoprapylamjoedsfienz,

guanf aci ne, hexoprenal i ne, hydroxyanphetam ne, ibopam ne, indanazoli ne,

i soet hari ne, i somstindindend:yloxy)-batencly?(3-t-buthlahineR-hydepiyesropylthic)ed-

met aprot erenol, nmetaram nol, netizoline, methoxam ne, nethyl hexaneam ne,
met hoxyphenani ne (5ghbegioyne-thisARrhiapdle, 7-@bsaé:E)-518.  naphazol i ne,

nor epi nephri ne norfenefrine, octodrine, octopar ne, oxyfedrine,

[ nephri n e octopart n !
Py ochl or i de. PG ar BrrP RUBSRREC 18 e HRRCA N ABOIRI AT B poot ot 1 or o1
71 Crron di me, 1§ RS Bty Br MBS Rt oI ET R RorEPG T e

tali pexole, terbutaline, tetrahydrozoline, tianenidine, tramazoline,
tretoquinol, = tuam noheptane, tulobuterol, tymazoline, tyram ne, xanoterol,
xyloneﬂé%ﬂﬁm#ﬁﬂgQWﬁFIﬁ xtures thereof. 21 Agents for Pheochronocytonma [0053]
I nclude but are not limted to chenotherapeutics. Antianginal agents [0054]
I ncl ud are t timted to anl.odi pine besyl at an odi pi_ ne nual eat e,
pet axoniy ar oo e hriiRonfied Pt APt anpiite diot of FrbieAgret
hydrochl oride, carvedi]ol, cinepazet nal eate, netoprol ol succinate,
nol si domi ne, nona8Est, thafanassbeusediin thecemppsifiens afitheyprssant inventiominclade t o
glyceryl trinitrate (GIN

adrafinil, adrenalone, albuterol, amidephrine, apraclonidine, bitolterol,

budralazine, carbuterol, clenbuterol, clonidine, clorprenaline, clonidine,
cyclopentamine, denopamine, detomidine, dimetofrine, dioxethedrine,
dipivefrin, dopexamine, ephedrine, epinephrine, etafedrine,
ethylnorepinephrine, fenoterol, fenoxazoline, formoterol, guanabenz,
guanfacine, hexoprenaline, hydroxyamphetamine, ibopamine, indanazoline,
isoetharine, isometheptene, isoproterenol, mabuterol, mephentermine,
metaproterenol, metaraminol, metizoline, methoxamine, methylhexaneamine,
methoxyphenamine, midodrine, modafinil, moxonidine, naphazoline,
norepinephrine norfenefrine, octodrine, octopamine, oxyfedrine,
oxymetazoline, phenylephrine hydrochloride, phenylpropanolamine
hydrochloride, phenylpropylmethylamine, pholedrine, pirbuterol prenalterol,
procaterol, propylhexedrine, protokylol, pseudoephedrine, reproterol,
rilmenidine, rimiterol, ritodrine, salmeterol, solterenol, synephrine, talipexole,
terbutaline, tetrahydrozoline, tiamenidine, tramazoline, tretoquinol,
tuaminoheptane, tulobuterol, tymazoline, tyramine, xamoterol,

xylometazoline, and mixtures thereof.
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nitroglycerin, Nitro-Bid), isosorbide-5-nononitrate (5-1SM\, Isno), anyl
nitrate and nicorandil (lcorel)), primdolol, ranolazine hydrochloride,
tosifen, -verapam | hydrochloride). Antlarrhythmcs [0055] Non-limting
exanpl es of antiarrhythm ecs-that- may be used in the conpositions of the
presenﬂgﬁemﬁfﬁwh?‘%PWl@cebut ol ol , acecaini de, adenosine, ajmaline,

al prenol ol , am odarone, anoproxan, aprindine, aprotinolol, atenolol,
azimli bevan i di sqmi bretyliumtasylate, bucunolol,

but et ollg?as,slbunaf ?‘?#@4%‘8&&?03?}18&%%%65%@%FI,’C“@S%/-i drine hydrochl oride,
but obendi ne, capobenic acid, carazolol, carteolol, cifenline, cloranolol,
di sopyram de, ,dofetilide, encainide, esnolol, flecainide, hydroquinidine,
i but i | @Sl E8EN i de, i ndenol ol , i pratropi um brom de, |idocaine,

| oraj m ne, |orcainide, neobentine, nexiletine, noricizine, nadoxolol,

ni fena 1)@4 oxpr ﬁg&ﬁﬁ&& but! 12kiRat0 Qﬁ%dgﬁﬂ%%&ﬁlﬁle??ﬁédgﬁibggﬁeme pi ndol ol ,

pi rmenal , practo praj mal 1 ne, procai nam pr onet hal ol ,
pr opaf enone, propranagl ol , rinoljne, i,ni.di ne,, . sematilide 2 sotal ol
talinolol, tilis F@F&Of L%B%jﬂ?nf%baw ,hyel@ﬁﬁlgmﬁut%raﬂpﬁhwﬁogﬁ lol
and m xtures thereof. Anti platel et Agents 10056] Non-limting exanples of

antipl atel et ageseyeditel: cinepazetenaleaie, metopralol seesinats molsdeming, mpeateniks ent
i nvention include clopidogrel, dipyridanole, abciximb, and ticlopidine.

Anti coagul ants  niXkafd, nitrdtes (Cvhglihgbit nagimited ar glyeagglttinitiaie (GTN,Nhi bit t he
coagul ati on pat hway by

nitroglycerin, Nitro-Bid), isosorbide-5-mononitrate (5-ISMN, Ismo), amyl

nitrate and nicorandil (Icorel)), primidolol, ranolazine hydrochloride, tosifen,

verapamil hydrochloride).
Antiarrhythmics
[0055] Non-limiting examples of antiarchythmics that may be used in the

compositions of the present invention include acebutolol, acecainide,
adenosine, ajmaline, alprenolol, amiodarone, amoproxan, aprindine,
aprotinolol, atenolol, azimilide, bevantolol, bidisomide, bretylium tosylate,
bucumolol, butetolol, bunaftine, bunitrolol, bupranolol, butidrine
hydrochloride, butobendine, capobenic acid, carazolol, carteolol, cifenline,
cloranolol, disopyramide, dofetilide, encainide, esmolol, flecainide,
hydroquinidine, ibutilide, indecainide, indenolol, ipratropium bromide,
lidocaine, lorajmine, lorcainide, meobentine, mexiletine, moricizine,
nadoxolol, nifenaolol, oxprenolol, penbutolol, pentisomide, pilsicainide,
pindolol, pirmenol, practolol, prajmaline, procainamide hydrochloride,

pronethalol, propafenone, propranolol, pyrinoline, quinidine, sematilide,
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i npacting negatively upon the production, deposition, cleavage and/or
activation of factors essential in the formation of a bl ood clot.
Non-limting exanples of anticoagulants (i.e. coagul ation-rel ated therapy)
that maybe used in the conpositions of the present invention include

Aggr enox, Agrylin, - Am-gar -~Antyrane, Arixtra, Coumadin, Fragm n, Heparin
Sodi um Lovenox, Sbﬁié’&@ﬁ%ﬂ?l’ ﬁ}ﬂﬁoj%ﬁr,nobﬂ*tg freerapamyl, YiqupstilyKibenolad, | j g,
Trental, Warfarin. Qher "anti-coagulant” and/or "fibrinolytic" agents

i ncl ude Pl asni nogad mixtwresghereedin via i nteracti ons of prekal | i krein,

ki ni nogens, Factors Xl I, Xllla, plasmnogen proactivator, and tissue

pl asm nogen activator[ TPA]) Streptokinase; Urokinase: Anisoyl ated

Pl asni AntignteBy Mgpnioki nase Activator Conpl ex; Pro-Urokinase; (Pro-UK); rTPA
(alteplase or activase; r denotes reconbinant); rPro-UK; Abbokinase;

Em nase"ﬁsﬁar ept ase Ar_lag%_rel ide Hydrochl oride; Bivalirudin; Dalteparin
Sodi uml0888apar oiNPRsdRTting examales of petiplatylgt agenisdhat aeay trrusgdinthe Sul f at e:
Enoxaparin Sodium |fetroban; |[Ifetroban Sodi um Tinzaparin Sodi um

retepl ase; Trif emampesitiontéofithe present Deventiamisicluda clopiogiel Fipyridaaiober
anti-coagul ant agents include, but are not limted to, Ancrod,

Anti coagul ant O tabgikfndde4hd 888piddelt i on; Anticoagul ant Gitrate Phosphate
Dextrose Adeni ne Sol ution; Anticoagulant Citrate Phosphate Dextrose

Sol ution; Anticoagul ant Heparin Solution; Anticoagulant SodiumCitrate
Sol ut i RiicddeBRRAT in Sodi um _ Bi val i r udi n; Br o_m' ndi one; Dal teparin Sodi um
Desi rudi n; cumarol ; Heparin Calcium Heparin Sodium Lyapol ate Sodi um
Naf anost at Mesyl at e; Phenprocounon; Tinzaparin Sodium [0059] Inhibitors of
pl at el §0057nct i oAmi-evagglant sgehiyaire Agents whitlhinhitii the cyaglativatpatitvay by
impacting negatively upon the production, deposition, cleavage and/or
activation of factors essential in the formation of a blood clot. Non-limiting
exampies 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, Heparin Sodium, Lovenox,
Mephyton, Miradon, Persantine, Plavix, Pletal, Ticlid, Trental, Warfarin.
Other “anti-coagulant” and/or “fibrinolytic” agents include Plasminogen (to
plasmin via interactions of prekallikrein, kininogens, Factors XII, XTIIa,
plasminogen proactivator, and tissue plasminogen activator[TPA])
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or activase; r denotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagrelide
Hydrochloride; Bivalirudin; Dalteparin Sodium; Danaparoid Sodium;
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodium; Ifetroban;
Ifetroban Sodium; Tinzaparin Sodium; reteplase; Trifenagrel; Warfarin,

Dextrans.
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pl atelets to performtheir normal physiological roles (i.e., their normal
function). Platelets are normally involved in a nunber of physiol ogical
processes such as adhesion, for exanple to cellular and non cel lul ar

entitie ggr egat.i, 0 for exa e for the ose.,of ng .a bl ood

cl ot iﬂdﬁﬁg easegﬁupﬁ'{eéé?tbl"ga el bﬁ&%‘%&f’ghwe t° el et - deri ved
growth factor (PDGF% and El atel et granul ar conponents. One subcat egory of
pl at el et funct i onAnfipeagslanbifrase Pexirose Siolusios; AntigoagulantEitratpthogphateon whi ch
are conpounds which reduce or halt the ability of platelets to associate
physically w th tBersedevidentare Solutidn; Antiesagnleht Citmte Bindphaie Degirdse! ar
conponents, thereby precluding the ability of a platelet to forma

thronbus. [0060] Exlatibh; e&ntﬁoa@ﬂ@rﬁt‘liep‘aﬁﬁ'SBIuh@ﬁ'SAﬂicoﬁ%@lBﬂﬁdngH@?&d ton include

but are not limted to acadeSine, anagrelid I T gFven at doses exceeding
10 ng/ day), anipa {gpgxm g‘ nase

I nhi bitors such agbllur%g?fst er@% a 1 - |V5'qlﬁ%g}n’r??glj %%g?a@%&“ﬁ%@@%t hetic
corrpound FR- 12204 ar0| d | um_ dazoxj_ben, rochl oride, dj aden05| ne
5,5 "' -P 1, P4- téﬁ?’éﬁ% Q%g%‘ :IJ* %E}Wg&’apah afeSodipm

di hydrochl oride, 1,2- and 24 1 I yceryl d| nitrate, dipyridanole, dopam ne
and 3- net hoxytyraNﬁfﬁélOStaéf\'&gﬁ]tat%ﬁ enproceumong FiogapssiniSedamali um gl ucagon,

gl ycoprotein Il b/lIlla antagonists such as Ro-43-8857 and L-700, 462,

i fetroban, ifetroban sodium iloprost, Integrilin (eptifibatide),

i socar b¥9$8] i n nelihybitoesofplateles fimotibn ere-agentsrthabimpaliathe abilitypaf watate,

ket anserin and BM 13. 177, lamfiban, lifarizine, nolsidom ne, nifedipine,

oxagrel ate, glaaﬂam e’:‘i%hh‘tﬁédﬁkﬂnfa@ﬁﬁﬁ!oloﬁ@élw@é‘(&t théitféin@s | exi pafant,

prostacyclin (PGI pyrazi nes, pyridinol® carbanate, ReoPr o (r.e.,

abci xi mab), sulfi RSO Phatelety E&te*h%hh&ufﬁml%&‘ﬂ?a number of physiological

processes such as adhesion, for example, to cellular and non-cellular entities,

aggregation, for example, for the purpose of forming a blood clot, and release
of factors such as growth factors (e.g., platelet-derived growth factor (PDGF))
and platelet granular components. One subcategory of platelet function
inhibitors are inhibitors of platelet aggregation which are compounds which
reduce or halt the ability of platelets to associate physically with .them.éelves or
with other cellular and non-cellular components, thereby precluding the ability

of a platelet to form a thrombus,

[0060] Examples of useful inhibitors of platelet function include but are not limited to
acadesine, anagrelide (if given at doses exceeding 10 mg/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
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BN-50727, BN-52021, CV-4151, E-5510, FK-409, GJ 7, KB-2796, KBT- 3022,

KC- 404, KF-4939,
2,4,5, 7-tetrathi
trithiahexane, t

OP- 41483, TRK-100, TA-3090, TFC-612 and ZK- 36374,
aoctane, 2,4,5,7-tetrathi aoctane 2, 2-di oxi de, 2,4, 5-
heophyl | i ne, pentoxifylline, thronboxane and thronboxane

synt het ase i nhi bl.Bdfl¥cesyldhinifratepdippridamale depemingland Bapethoxytyremins, di ne,

tirofiban, trapidil and ticlopidine, trifenagrel, trilinolein,

3-substituted 5,

€fepitenduliae] doxypimnptjom] glicdgd, ghcbpesein HBALIANt i bodi es to

gl ycoprotein Ilb/l1la as well as those disclosed in U S. Pat.

5, 440, 020, and [th & [ L
D pyri danol e; Ga%ft?%MQélﬁHagRg g

drugs; Caffeine;

No.
8657 4 ORI ODA L oSl IR %O G, ASPI T

Car bamat e; ucagon; serotonin

rate; Pyridino

Ant i hypertensi ve. J&?gg e%glrmglﬁeytﬁfﬂ%ﬁﬁgs ‘lf?[";itl?w%‘gglénﬂ Ch’&ﬁ%ﬁ%&%ﬁ"f@ﬂ%‘ﬁes t hat

may be used in t
anl odi pi ne, beni
diltiazem HC1, d
mesyl ate, fel odi

he conpositions of the present invention,include :
Hoprkate, mslegﬁm'%eneaﬁg@%ﬂ%éﬁ?, lamifibagy lifaniziagy odi pi ne,

i azoxi de, doxazosin HCl, enalapril, eprosartan, |osartan
piolsidomihemifedipireypxdgrelataoRGE) platgleb activating factarat e,

I rbesartan, isradipine, lisinopril, 25 nmecanylam ne, mnoxidil, nicardipine

HCl , ni fedi pi ne,
HCl, quinapril,

Antilipem c Agen
may be used in t
al um num ni cotin
pol i dexi de, becl

arlth gORHtPEURE as 1XisuBi) RbALychR Fm]eg);@ ﬁm-,,ri?ﬁﬁﬁlol prazosin
telmsartan, an

reserpine, terazosin HCL, val sart an.

oS, RS S s 1

conposi ’presé’ I NV € aci pi nox,

BNCayr7 BRBRAT 0180 b SSRGS, 46 R SRERERO!

3022, KC-404, KF-4939, OP-41483, TRK~100, TA-3090, TFC-612 and ZK-~

36374, 2,4,5,7-tetrathiaoctane, 2,4,5,7-tetrathiaoctane 2,2-dioxide, 2,4,5-
trithiahexane, theophylline, pentoxifylline, thromboxane and thromboxane
synthetase inhibitors such as picotamide and sulotroban, ticlopidine, tirofiban,
trapidil and ticlopidine, trifenagrel, trilinolein, 3-substituted 5,6-bis(4-
methoxyphenyl)-1,2,4-triazines, and antibodies to glycoprotein IIb/IIla as well
as those disclosed in U.S. Pat. No. 5,440,020, and anti-serotonin drugs,
Clopidogrel; Sulfinpyrazone; Aspirin; Dipyridamole; Clofibrate; Pyridinol
Carbamate; PGE; Glucagon; Antiserotonin drugs; Caffeine; Theophylline

Pentoxifylline; Ticlopidine.

Antihypertensives

[0061]

Non-limiting examples of antihypertensives that may be used in the
compositions of the present invention include amlodipine, benidipine,
benazepril, candesartan, captopril, darodipine, diltiazem HCl, diazoxide,
doxazosin HCI, enalapril, eprosartan, losartan mesylate, felodipine,

fenoldopam, fosinopril, guanabenz acetate, irbesartan, isradipine, lisinopril,
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fluvastatin, genfibrozil, lovastatin, |ysosomal acid |ipase, icofibrate,

ni aci n; PPARa agoni st such as fibrates, which include, but are not limted
to fenofibrate, clofibrate, pirifibrate, clprofibrate, bezafibrate,
clinofibrate, ronifihrate, theof.ijbr.at ﬁ ,cllga' brtjﬁ&i acid, etofibrate, and
genflbrozil; pralfssimylamine spingridilanicqrdiping HCL aifpdigmespimodiginger i ¢ r ol

ni cocl onate, niconol. oxiniacic acid, etiroxate, thyropropic acid,

t hyr oxi ne, aci f r Bisoldiping phewaxybenzamirid Gk prazosin &G, guinamailveserpinei de,
carnitine, chondroitin sulfate clonestrone, detaxtran, dextran sulfate
sodium 5, 8, IllterdzbsinTHCE telmisarien)taaénasatanci d, eritadeni ne, furazabol,
megl utol, nelinam de, nytatrienediol, ornithine, ganma-oryzanol,

pant et hi ne, pentaerytbritol tetraacetate, al pha-phenylbutyram de, pirozadil,
pr obucahyilibstiaAgkaest erol, sultosilic acid (piperazine salt), tiadenol,
triparanol, xenbucin, and m xtures thereof. Antidiabetics [0063]
Non-limting exanples of antidiabetics that maybe used in the conpositions
of the ent i L i ' |.de f ' metformn, and
phent of MERF 110, a8y cREHMAEoPIRUBRH AP ke BB GR e S s

acet ohexam de, 1- buééli_' 3-net.anil yl urea,. car liuqi am, de, chl orpropam de, 26

gl i bornuride, gl fFYR ,Sr‘r’gﬂledﬁ ept Paention; IRGIude REIPIRNOX il R DIGPYRAS e pi d,

gl yburide, glybuthiazole, glybuzole, glyhexam de, glym dine, glypinam de,
phenbut am de, t obtarvasiatin, choldstynaraimi desin, colestipol,polidexideibieclabpate, st s; PPARy
agoni sts such as thiazolidi nediones such as pioglitazone, rosiglitazone, and
troglitazone; anﬁu@dstmims%éxﬁﬁlbmdﬂl,ngv&m@ihpm@omhhcm lipasepizofibdat, fiacif} gl i t ol ,
and repaglinide. Antiinflanmatory Agents

PPARo. agonist such as fibrates, which include, but are not limited to

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

xenbucin, and mixtures thereof.

Antidiabetics

[0063] Non-limiting examples of antidiabetics that may be used in the compositions
of the present invention include biguanides such as buformin, metformin, and
phenformin; hormones such as insulin; sulfonylurea derivatives such as

acetohexamide, 1-butyl-3-metanilylurea, carbutamide, chlorpropamide,
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100641 Non-limting exanples of antiinflamuatory agents that may be used in
the conpositions of the present invention include Al clofenac; Al clonetasone
Di propi onate; Al gestone Acetonide; Al pha Anyl ase; Antinafal; Antinafide;

Anf enac Sodi um ) pril.ose, Hydr.och] ori de; Anaki nr,a; .Anirq] ac; ,. Anitrazafen;
Apazone; Bal sal a?ﬁb&mﬁ" %ﬁlg%‘dﬁea%‘?ﬁ'&‘%’ %@’ié‘b&p&l ne, gisp3spitini ne

Hydrochl ori de; Bronel ai ns; Broperanol e; Budesonide; Carprofen; G cloprofen;
G ntazone: O i pr 8hburide ghyhathiazale, mhhwrelaglshexamids, glymidine, gypipamide;

Clopirac; Coticasone Propionate; Cormethasone Acetate; Cortodoxone;

Def| azacort; Desphénbataniids,dulapmhidesaolbutanidde asteydiatidesHDI gofist3nPP AR

Di cl of enac Potassium Diclofenac Sodium Diflorasone D acetate; Ditlum done

Sodi um D11 un < akonifit Slopois SRRl Rineddnkt Aleane iolliEbily kol

Dr oci noni de; Endrysone;. Enl'i nomab;  Enol I cam Sodi um

Et of enamat e; Fel bi.nac: Fena e. . Fenbuf en: Fencl.of enac; .Fencl orac:

Fendosal ; Fenpi pgrpﬁg?oqsemﬁtbgfg ;mChf—(ﬁﬁ%%ﬁagl?f’é,e’ D pespkalatey rB’fg@H’j’rﬁI’é Aci d;
Fl um zol e; Flunisolide Acetate; Flunixin; Flunixin Meglum ne; Fluocortin
Butyl; Fl uoronet Ke8adacet ate; Fluquazone; Flurbiprofen; Fluretofen;

Fl uti casone Propionate; Furaprofen; Furobufen; Hal ci noni de; Hal obetasol
Propi onat e; Hal opredone Acetate; 27 I|Ibufenac; |buprofen; Ibuprofen A um num

| bupr oflesfinfarmwatery Agérsni dap; | ndonmet haci n; | ndonet haci n Sodi um | ndopr of en;
| ndoxol e; Intrazole; |I|soflupredone Acetate; |soxepac; |soxicam Ketoprofen;

Lot 16 R kR S S ke FREPRIE Sl oo
Nbamarone. S Gompastiors of tha rebent inventon 1nciuds Alclofanac; Alolometasone <
Dipropionate; Algestone Acetonide; Alpha Amylase; Amcinafal; Amcinafide;
Amfenac Sodium; Amiprilose Hydrochloride; Anakinra; Anirolac;
Anitrazafen; Apazone; Balsalazide Disodium; Bendazac; Benoxaprofen;
Benzydamine Hydrochloride; Bromelains; Broperamole; Budesonide;
Carprofen; Cicloprofen; Cintazone; Cliprofen; Clobetasol Propionate;
Clobetasone Butyrate; Clopirac; Cloticasone Propionate; Cormethasone
Acetate; Cortodoxone; Deflazacort; Desonide; Desoximetasone;
Dexamethasone Dipropionate; Diclofenac Potassium; Diclofenac Sodium;
Diflorasone Diacetate; Diflumidone Sodium; Diflunisal; Difluprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Endrysone; Enlimomab;
Enolicam Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole;
Fenbufen; Fenclofenac; Fenclofac; Fendosal; Fenpipalone; Fenti’azac;
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;
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Napr oxen; Naproxen Sodi unmi Naproxol; N mazone; O sal azi ne Sodium Orgotein;
Or panoxi n; Oxaprozi n; Oxyphenbut azone; Paranyline Hydrochloride; Pentosan
Pol ysul fat e Sodi um Phenbut azone Sodium @ ycerate; Pirfenidone; Piroxicam
Pi roxi cam G nnanpt e; Piroxi cam O anne;, Pirprofen, Prednazate; Prifelone;
Prodol i ¢ Aci d; gﬁ’&ﬁ“d’ﬁﬁ’cﬁ?@r"g‘?ﬂg@?&? : ihﬁP’&?’é‘ib?"é’r‘lﬁe‘B 1eomol; Ronidan;| one;
Romazarit; Sal colex; Sal nacedin; Sal salate; Salicylates; Sanguinarium
Chloride; Secl azBemethaeingindemethasindtodivaindorgofenniidoxolguiptrazale: Tal net aci n;
Tal ni fl umat e; Tal osal ate; Tebufel one; Teni dap; Tenidap Sodi um Tenoxi cam
Tesi cam Tesi m dbpflipredytaAtatate; Isdieppc; Isuxical; Keteprofeh; Pofemiizvle; Tol netin;
Tol metin Sodium Triclonide; Triflum date; Zidonetacin; d ucocorticoids;

Zonepi rac Sodi U”H{Q‘b%hloﬁﬂg;f]ﬁ{rh&ﬁcéﬁ‘,t]idtfﬁr% i3y {a%ﬂfaté’;gl‘ﬁgélo'eﬁalﬁﬁt@iﬁrogﬁglx;cal ¢l um

Channel Bl ockers [00651 Cal ci um channe ers are a chem cal ver se

var ety of o seatbefistinRlE Nislibal BIRRRG LG Rate h Byl REpdominkey oc

hypert ensi on, angj na, and cardjac, ,arrhythm as (Fl eckenstein, Cr. Res. v.
52, (suppl. 1), lgf.esq?},a@ee;@% xﬁpfemioaﬁéﬁ@p@mﬁtps Mogaiflnmate; Nebwmetone;and

Ther apeutic Prospects, John Wley, New York (1983); MCall, D., Curr Pract

Cardiol, v. 10, Naproxdd Napg@&h)SodiDal;dNapnoxd Nivezowsd; Qlsabadirer Sodium; a

het er ogeneous group of drugs that prevent or slowthe entry of calciuminto
cel I's by regul at Ongbtéig] OrpansxifpORipioRis; GHpRksbutadRe Pagiyiige The Science and
Practice of Pharmacy, N neteenth Edition, Mack Publishi'ng Conpany, Eaton,

Pa., p.963 (19951‘%0@91%&dagqeﬁr}tgb%?rgpgggﬂ%&egss%d@ﬁﬁj PidbtabSled difA Nannel

bl ockers, and use accor

Glycerate; Pirfenidone; Piroxicam; Piroxicam Cinnamate; Piroxicam Olamine;
Pirprofen; Prednazate; Prifelone; Prodolic Acid; Proquazone; Proxazole;
Proxazole Citrate; Rimexolone; Romazarit; Salcolex; Salnacedin; Salsalate;
Salicylates; Sanguinarium Chloride; Seclazone; Sermetacin; Sudoxicam;
Sulindac; Suprofen; Talmetacin; Talniflumate; Talosalate; Tebufelone;
Tenidap; Tenidap Sodium; Tenoxicam; Tesicam; Tesimide; Tetrydamine;
Tiopinac; Tixocortol Pivalate; Tolmetin; Tolmetin Sodium; Triclonide;
Triflumidate; Zidometacin; Glucocorticoids; Zomepirac Sodium. One

preferred antiinflammatory agent is aspirin.

Calcium Channel Blockers

[0065] Calcium channel blockers are a chemically diverse class of compounds having
important therapeutic value in the control of a variety of diseases including
several cardiovascular disorders, such as hypertension, angina, and cardiac
arrhythmias (Fleckenstein, Cir. Res. v. 52, (suppl. 1), p. 13-16 (1983);
Fleckenstein, Experimental Facts and Therapeutic Prospects, John Wiley, New

York (1983); McCall, D., Curr Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium
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I nvention, belong to one of three major chem cal groups of drugs, the
di hydr opyri di nes, such as nifedipine, the phenyl alkyl am nes, such as

verapam |, “and the benzothi azepi nes, such as diltiazem Non-linmting

exanpl es of calciymc nel bl ockers that may be used in the conpositions of
the present i nveﬁﬁ%‘?rgﬁ@ﬁ?}ﬂéﬁﬁe}tﬁt@%ﬁnﬁo‘ﬁ%ﬂ‘ﬂl?%F s @t preyend a7 slewdlg | i ne,

gal lopam |, mbefradil, prenylamne, senotiadil, terodiline, verapaml,

am odi pi ne, ar aniedirpofiealcivar intaiéells by reguatingicplilular, cabéitumichammetse, ef nddi pi ne,
el godi pi ne, felodipine, isradipine, |acidipine, |ercanidipine, manidipine,
ni cardi pi ne, nif ¢Rlepidpeon, The Baithed ARl Pradtite @ Phatthach) S@k@bith Fitich, Megkdi pi ne,
cinnarizine, flunarizine, |idoflazine, |onerizine, bencyclane, etafenone,

f ant of arone, per i+ bals ' r L hitorns [ 0066]
Non-1imting exaniplﬁplelésﬂlggcgéﬁs %Iylrprﬁélidg? ??)fébﬁg? bﬁ){g%gt Auﬂslg%%&lﬂﬁe

conposi tions of the.present inventipn inclyde JT7-705 and, torcetrapib.
COX- 2 | nhi bi torsaf’@b%’;‘]%ﬁﬁmq%ﬁﬁqﬁh c&%ﬁﬁﬂgéeft]}#afe@ﬁ%ﬁogh?meﬁ%&ts that nay
be used in the conpositions of the present invention include conpounds
accordi ng to the invegtipmbielang tane of thtdeanajonghsmiend geowps ofidigatbes begi nni ng
on page 8 of Wnokur W99/201 10 as menbers of three distinct structural

cl asses of 29 seldéipidrotridiods Zuch bs hifédisine, dhepshensialkdArsghinére swshmgounds and
substances which are selective COX-2 inhibitors in N chtberger, U S. Pat.

No. 6, 136, 804, . are@ I: q ' ' 6. AL pr treating,
preventing, or 9%{?8%\%%@ thenglg}ghaaiggglgf’gﬁéelgﬁv}nﬁ%ma%a}g'ulggﬁ gg%{%ﬁ ary ischemc

syndrome and v el g} o £ ORI 0N %onn d Bbck S oGP TRY HILEAlns URRIANESS N CF

the present invention include bepridil, clentiazem, diltiazem, fendiline,
gallopamil, mibefradil, prenylamine, semotiadil, terodiline, verapamil,
amlodipine, aranidipine, barnidipine, benidipine, cilnidipine, efonidipine,
elgodipine, felodipine, isradipine, lacidipine, lercanidipine, manidipine,
nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine, nitrendipine,
cinnarizine, flunarizine, lidoflazine, lomerizine, bencyclane, etafenone,

fantofarone, perhexiline, and mixtures thereof.

CETP Inhibitors

[0066] - Non-limiting examples of CETP inhibitors that may be used in the

compositions of the present invention include JT7-705 and torcetrapib.

COX-2 Inhibitors

[0067] Non-limiting examples of COX-2 inhibitors that may be used in the
compositions of the present invention include compounds according to the
following: all of the compounds and substances beginning on page 8 of

Winokur WO99/20110 as members of three distinct structural classes of

29



COX-2 inhibitors in Isakson et al, PCT application WJ 09641645 publi shed
Dec. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitled

"Conbi nati-on of a Cycl ooxygenase-2 | nhibitor and a Leukotriene B4 Receptor
Ant agoni st for the Tre nt. of .1 nfl anmati ons.” The meani ng of COX-2
inhibitor in thi §§1Pﬁw&?¢$§r2 {ORthitor FOTRPQIRES A thesippmnenads andcubstprceances
referenced and incorporated into Wnokur W99/ 20110 by reference to art
therein, the conjdughoare aelective3@Xrkinhibitefsdn dlicdbergerniUi S Pat. PN 61186,8041 o

Ni cht berger, U. S. Pat. No. 6,136,804, Cct. 24, 2000, by reference to art
therein, and theQotr2do000; entitteds imitanaioa thértaphfoa treatE@XpRvemtiighot or S
referenced and incorporated into |Isakson et al, PCT appFi cati on WO 09641645

publ i shed Dec. 2fedutfi3Ghe fiblis%scﬁﬁat&%ﬂé&tﬁé@&%ﬂé‘y%héﬁ&bos#&mﬂeqﬁx , entitled

"Conbi nati on of a Cyclooxygenase-2 Inhibitor and”a Leu I ene 134 Receptor

Aot agoni st 1o DS9Skl L LA o OESARN BB

inhibitor in this rnvention also es T

Rof ccoxi b 1 s i SLCed AR REKON b b Foq mpp 0ROV DTRG04 Psds

Cel ecoxib is discussed as SC-58635 in the sane reference, and in T.

Penni ng, Synt hesiDecaid 189 Ifded el CEALE (000G nowfum, b2, 1095, etitithed| pyr azol e cl ass
of cycl ooxygenase-2 inhibitors: identification of 4-[5-(4-nethylphenyl)-3-
(trifluoromet hyl yebidbination of a Cyvlobkpnaseashhitipamd sEel@faRIss, 30
celecoxib)", J. Med. Chem Apr. 25, 1997: 40(9): 1347-56. The neani ng of

COX 2 i nhi bi tof _ Raoddthy A NGNGB BB of sPTRE fiRihPofS 2

fluorescent diaryloxazole. C. Lanzo et al, "Fluorescence quen g anal ysi s

of the assoc at icap anh 558 AARiEH sfndhaid HELSRBGEH nd Substences

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

therein, the compounds and substances referenced and incorporated into
Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, by reference to art
therein, and the compounds and substances which are COX-2 inhibitors
referenced and incorporated into Isakson et al, PCT application WO/09641645
published D;ec. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitled
“Combination of a Cyclooxygenase-2 Inhibitor and a Leukotriene B4
Receptor Antagonist for the Treatment of Inflammations.” The meaning of
COX-2 inhibitor in this invention also includes rofecoxib, and celecoxib,
marketed as VIOXX and CELEBREX by Merck and Searle/Pfizer
respectively. Rofecoxib is discussed in Winokur, W099/20110 as compound
3, on p.9. Celecoxib is discussed as SC-58635 in the same reference, and in T.
Penning, Synthesis and biological evaluation of the 1,5-diarylpyrazole class of
cyclooxygenase-2 inhibitors: identification of 4-[5-(4-methylphenyl)-3-

(trifluoromethyl)-1H-pyrozol-1-ylJbenzenesulfonami de (SC-58635,
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and cycl ooxygenase-2: dynam c basis of cycl oxygenase-2 selectivity",
Bi ochem stry May 23, 2000, vol. 39(20):6228-34, and in J. Talley et al,
"4,5- Diaryloxazole i nhi bi tors of cycl ooxygenase 2 (COX-2)", Med. Res. Rev.

May 1999;. 19(3) ani.n nhi bi tor in this | nvention
al so includes vﬁF]é J I\g‘é‘g&‘% 9|\Z§t @égw *he geamng of

yl ] benzenesul f onani de, VaI decoxi b: A .Pot ent and Sel ective |nhibitor of
COX-2", J. Med. GHe¥:2 inbibitor inghis imeention Blsg icjuden 8CR99 eferxédito ssadi um salt  or
par ecoxi b sodi um See, N-[[(5-nethyl-3-phenylixoxazol -4yl)-

phenyl ] sul fonyl ] [ﬂmtmaermdthylomwm Baido, et BB F'Blu0esbense direithing alﬂ@l?/fgiﬁbfand
Sel ective Inhibitor of COX-2 for Parenteral Adm nistration' d. Chem

2000, Vol. 43: 1 T vention
al so incl udes thgﬁesl%s%gﬁﬁot?t?%n 0 &Iaﬁ a[(?%ll?eté eéyr‘fgilttg SS/ICIIOBX}; ése IIIbI e

repl acenent for th | sul f er. et .al,, Synthesis
and activity of aggp?%ggﬁggagasg%bém%{:g@{ﬁofgcyg ogyﬁna?%?&]ﬁ?t% Ei’s sel ective
cycl ooxygenase-2 jnhibitors." Bi oo Ajp 19, 1999: Vol.
9(8): 1171-74, ako Wﬂéf%}@nwdﬁ(ﬁ%@%a}% mdm  Balleyet 2hifd,Ssynt hesi s
of sul fonyl - substltuted 4,5-di arylthiazol es as sel ective cycl ooxygenase-2

i nhi bitors", Bi o@igcyld&dazlole@ﬂéb&torkef tychyoxygenase-1 9000X-2)5) Me8(Rys. Rél.May’ 0. The
meani ng of this invention includes a COX-2 inhibitor, NS398 referenced in

two articles: Att1bgg 1 @&)auw HORINTRE nekfin@bf CONSE AMARA LDHYRLARRSIHNN i t
Human Prostate Turmr | nvasi veness and Reduce the Rel ease of Matrix 31

I\/bt al | opr ot ei nasgs, & 15, 2000, and in
"The cycl ooxygenase- dze [ n@%%ﬁ%r geﬁa@gl%e@9 &’ﬁg‘gé‘sg’g%% osi s by bl ocki ng Akt
gft fvation in hunﬁge&egggu%onarm%eCGQldgc%lxgbsAI pgteelg)tea?wﬂ%n ec ve fnhll?ntor of Hsu et

COX-2”, J. Med, Chem. 2000, Vol. 43: 775-777, and parecoxib, sodium salt

or parecoxib sodium, See, N-[[(5-methyl-3-phenylixoxazol-4yl)-
phenyl]sulfonyl]propanimide, Sodium Salt, Parecoxib Sodium: A Potent and
Selective Inhibitor of COX-2 for Parenteral Administration”, J. Med. Chem.
2000, Vol. 43: 1661-1663. The meaning of COX-2 inhibitor in this invention
also includes the substitution of the sulfonamide moiety as a suitable
replacement for the methylsulfonyl moiety. See, J. Carter et al, Synthesis and
activity of sulfonamide-substituted 4,5-diaryl thiazoles as selective
cyclooxygenase-2 inhibitors.” Bioorg. Med. Chem, Lett Apr. 19, 1999: Vol.
9(8): 1171-74, and compounds referenced in the article “Design and synthesis
of sulfonyl-substituted 4,5-diarylthiazoles as selective cyclooxygenase-2
inhibitors”, Bioorg. Med. Chem. Lett Apr. 19, 1999: Vol. 9(8): 1167-70. The
meaning of this invention includes a COX-2 inhibitor, NS398 referenced in
two articles: Attiga et al, “Inhibitors of Prostaglandin Synthesis Inhibit Human

Prostate Tumor Cell Invasiveness and Reduce the Release of Matrix
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275(15) J. Biol. Chem 11397-11403 (2000). The nmeaning of COX-2 inhibitor
in this invention includes the cycl o-oxygenase-2 sel ective conpounds
referenced in Mtchell et al, "Cyclo-oxygenase-2: pharmacol ogy, physiol ogy,
bi ochem stry and,relevance to,, D t her apy;, i J. O Phar mgcol ogy
(1999) vol . 128: M%iﬁﬂpjf%‘f}na&eée”\@s%@% ?i?g%h 4?@16%37%&1& i@&?@ﬁgarﬁ?ﬂn COX- 2
inhibitor in thig_invention includes so-called NONSAIDs or nitric

oxi de- r el easi ng- NGBS peclp@sygenasg-2ighibiton celepaxibdndnces apaptosistypblockimpAktt i ve
Nonsteroi dal Anti-Inflammtory Drugs: Do They Really O fer Any

Advant ages?", Dr agdvatidpniehwdedprostate caficqraklls independeitly afiBtl12itHsy étiaty)l es at
footnotes 27, and 28. Also included in the neaning of COX-2 inhibitor in

this invention i2r7§(1t5§l<93.$i§nxch%ﬂi@$lmﬂmbﬁzoml ThE hé@dirg bPOOX-2S the COX-2
I soenzyne over the COX-1 isoenzyne in a ratio of greater than 10 to 1 and

897 20110, * and ndaiofer ithis BRRhid inkflace B2 chA0SHARGEL PRRC ) oot ons
under traditional _valencesshell:electron-pair-repul sion_theory |ocated on a
cyclic ring (as icﬂmpﬂ@£§5ﬁq%ppg4ﬁnﬁgltg%lkqtaﬁg@ycle@xggg;@p%g:,p agplagys ond

substituent |located on a_ different ring sufficiently far fromsaid first
substituent to h@hsiplogy, bieshemisint andgplevance to NSASPsherapy?, Brit.H. ofe fir st
substituent. The second substituent should have an el ectronegativity within
such substit uent Phamadoelogy{¥999) vbl.128: 112i811325 seusdpecidlbt p.tlugét Tedoul d be an
atom | ocated on the periphery of the conpound selected fromthe group of a

hal ogen F, C, B t ol " ls : _ ¥ oses of
g ind3hing qf@ox-zqﬁmvaﬁg(l\fih thig lﬂsﬁmm%hfaes 3-cal RN NsAIpisPOS

this last included neaning of a COX-2 21in I'tor, one portion i
s R P i . i 5 1=

Selective Nonsteroidal Anti-Inflammatory Drugs: Do They Really Offer Any

Advantages?”, Drugs, June, 2000 vol. 59(6): 1207-1216 and the articles at
footnotes 27, and 28. Also included in the meaning of COX-2 inhibitor in this
invention includes any substance that selectively inhibits the COX-2
isoenzyme over the COX-1 isoenzyme in a ratio of greater than 10 to 1 and
preferably in ratio of at least 40 to 1 as referenced in Winokur WO 99/20110,
and has one substituent having both atoms with free electrons 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 significant
electron interaction with the first substituent. The second substituent should
have an electronegativity within such substituent greater than 0.5, or the
second substituent should be an atom located on the periphery of the
compound selected from the group of a halogen F, Cl, Br ot I, or a group VI

element, S or O. Thus for purposes of this last included meaning of a COX-2
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|isted at page 553 in Pharnmacot herapy: A Pathophysi ol ogi c Approach, Depiro
et al (MG aw Hi Il 1999) includi ng nabunetone and etodol ac. Recogni zi ng

that there is overlap anong the selective COX-2 inhibitors set out in this
paragraph, the intent of the term COX-2 inhibitor is to conprehensively

i ncl ude al | sel ecinhitétof@xiedortivn dfithoCOX-2 élhitar skould be hpdrephitie and thenhi bi ti ng
COX-2 over COX-1. The inventors add to the class of COX-2 inhibitors useful

in the invention 6&&&%&%11%@111&9 ARG inviutded ek 8I0FX0 iBhibRbe4re d6@Foirdst he
Wall Street Journal 2000, manufactured by Merck. See, al so,

Chaurel et al e b 353 APLESAREHIO! Ao 61 #ﬂéﬁgc%@‘ib%“y
I L

[ 5, 5-di nethyl -3-(3- fluorophenyl) 4- nethylsulphon

phenyl - 2(5H) - furaﬂ’@h@?ﬁ@ﬂéﬂéﬂ@@é@q e seleclize COX-3 é‘@t@ seauiin thisi spos.
29(5):638-44 (May 2001). The inventors also incl ude as a selective COX-2

i nhi bi tor the fl apaagtaph,dh¢ intent ditite tersi COXB2 inhibitonds @reoaptéhensivelgr edi ent in
silymarin, silybinin, which denonstrated significant COX-2 inhibition

relative to COX- 1m|cniaefa11tsb1@&weT®@st inhiBiots) sélbdtive it HRWBRkeRITRilEbitihgN agai nst
depl etion of gl utathione peroxidase. Zhao et al, "Si gni ficant Inhibition by

the Fl avonoi d Ant bext §0L: SbkyMeiidu98akasha kel cidse bt coseanaphor bo

13- acet at e- caused nodul ation o ntIOXI ory enzynes, and
cpi dorm ol | cORrS g wa,t%ev%nﬁ%sthﬁé 3458 PgSHE SRR B R § on,
Mol . Carcinog. Decenber 1999, Vol (%?9 321-33 PM D 10569809, Silynmarin has
been used to treaWalth;i@qe IpuspalclRec. i13, 2000 ganufactured by Merck. See, also,

Chauret et al., “In vitro metabolism considerations, including activity testing
of metabolites, in the discovery and selection of the COX-2 inhibitor
etoricoxib (MK-0663),” Bioorg. Med. Chem. Lett. 11(8): 1059-62 (Apr. 23,
2001). Another selective COX-2 inhibitor is DFU [5,5-dimethyl-3-(3-
fluorophenyl)-4-(4-methylsulphonyl) phenyl-2(5H)-furanone] referenced in
Yergey et al, Drug Metab. Dispos. 29(5):638-44 (May 2001). The inventors
also include as a selective COX-~2 inhibitor the flavonoid antioxidant
silymarin, and an active ingredient in silymarin, silybinin, which demonstrated
significant COX-2 inhibition relative to COX-1 inhibition. 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
inflammatory enzymes, and cyclooxygenase 2 and interleukin-1 alpha

expression in SENCAR mouse epidermis: implications in the prevention of
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[ 0068] A nunber of the above-identified COX-2 inhibitors are prodrugs of
selective COX-2 inhibitors, and exert their action by conversion in vivo to
the active and selective COX-2 inhibitors. The active and sel.ective COX-2
inhibitors fornmed fromthe above-identified COX-2 inhibitor prodrugs are

described in" detgide 7l Q p | 8799,
publ i shed Jul . fgdéefgg‘gx\@fg%%gﬁ’ é’é‘i’l; éﬁf@@@?@%&%@?%i’?@@&%%@ 1995,
G ven the teachi t. No , 543,297, entitled: "Hupan

cycl ooxygenase- 2 ‘I@mz’%#éﬁgsgﬁ%a%ha R ysas R dree Y%éﬁ@ﬁ?ﬁ%ﬁ‘?@l’%ct ivity,"
a person of ordinary skill in the art would be able to determ ne whet her an
agent :s[i’ &8 sel ective COX-2 inhihitor or a precursor of a COX-2 inhibitor,
and t hdP888r e pah nuper ofche pkoyeridentified §1G0%3. inhibjters are pradmgp phsalentivei t or s"
[0069] Non |imting exanples of direct thronmbin inhibitors include hirudin,
hi rugen, Hi rul odCOXrZymhititoss) andPE¥efitheia actiontbywohversiaptianBiodo tH detied | CS

[ 00701 Non-limting exanples of diuretics that may be used in the

conposi tions of #ARREBERENOXLD MBI HOR) The S&ﬂ*%:anélséllgéﬁ%i G;Ik??cazoingibitors

bendr of | unet hi azi de, benzt hi azi de, but hi azi chlorth ne,
cycl opent hi azi de, -V4 .eDithi azids,. o .ethi azid f ui.Zone,
I ndapam de, hydr3%%%‘?&?%%3’5&@@%@@?@#22@8@“ QI}@? %‘?ﬁé Mhzone,
parafl utizide, po]ythiazi i net hazone, _teclqthiazid .
trichl or onet hi azid&é‘l @ﬁ&grd%éq(gmﬂﬁ‘fbh%dglaﬂﬁ ilgéé’%ﬁ)&é]&?%ﬁa?ﬁbé‘él}ed Tul.
mercaptonerin sodium nercunatilin sodium nercurous 34 chloride, nersalyl,
acefyl line, 7-noridndd9nandd By Pat NeohhV4,99% dssupbbebrin 9950 Givendbdr oni ne,
t heobr om ne, canrenone, ol eandrin, spironol actone,

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 agent is a

selective COX-2 inhibitor or a precursor of a COX-2 inhibitor, and therefore

part of the present invention.

“Direct thrombin inhibitors”

[0069] Non limiting examples of direct thrombin inhibitors include hirudin, hirugen,

Hirulog, argatroban, PPACK, and thrombin aptamers.

Diuretics

[0070] Non-limiting examples of diuretics 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
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acet azol am de, anbusi de, azosem de, bunetani de, butazol am de, cl opam de,

cl orexol one, disul fam de, ethoxzol am de, furosem de, nefruside,

met hazol ami de, piretanide, torsemde, tripamde, Xipamde, am nonetradine,
am sonet r adi‘ne, amanozi ne, amiloride, ar butin, chlorazanil, et hacr yn| c acid,

etozol i n, hydracarjhazi nne, mann tol hal cone muzol i m ne,
perhexiline, ti crﬁlﬂaﬂgﬁ m‘ﬁ“ﬁé @?@ﬂ%@ erEXJt ‘F‘&%‘yul@éfmabf%pendl ng
on the diuretic enpl oyed, potassium may aI so be adm nistered to the pati ent
in order to opti moileeogr@nnem@bbmnmnc@nmpn@ oleaudiin,pirbyglattatepni

al kal osis. The admnistration of potassiumcan be in the form of potassium

chloride or by t hacetataldmide,ngtubide,azodentioq bumstiniiebatazdlahaRselopansiaat ent |
such as, for exanple, bananas or orange jui ce. Endothelin Receptor "

Antagoni sts [ 0071L1oPé9<erdnenalgﬁmmaé RS Sla dedfur &@%éﬁ%{d@cept or

antagoni st that may be used 1n the conposi t1ons t'he present invention ;

the F?Ee?"siﬂéa”mn%ﬂ%@%%%se”l E B AR S RSPy T

!
[0072] HMG CoA (3- hydroxy-3-net hyl gl ut aryl coenzyr ne A) reductase is the E'
mi crosomal enzynmeddisgmeladine. Amagorine amiagide; %’P‘t‘tﬁhﬁh]toéaé’émll sthacrmiasidst er ol |
bi osynt hesi s (HMG CoA6Meval onate). An HMG CoA reductase inhibitor inhibits
HMG- CoA r educt aseg¢toaolth, Aydmcarbazihg, isostrbive; matditol gyetbtiedeomeafiuzalinghest erol . - A
nunber of HMG CoA reductase inhibitors have been used to 35 treat 5

i ndividuals W th pyRexiEhetRefrare einftereM)ufeal StERitires W&o@oﬁe?érﬂﬂ%@s e |

i nhi bitors have been shown to be beneficial in the treatment i
the diuretic employed, potassium may also be administered to the patient in i
order to optimize the fluid balance while avoiding hypokalemic alkalosis. The |
administration of potassium can be in the form of potassium chloride or by the

daily ingestion of foods with high potassium content such as, for example,

bananas or orange juice.
Endothelin Receptor Antagonists

[0071] Non-limiting examples of an endothelin receptor antagonist that may be used
in the compositions of the present invention include bosentan, sulfonamide
endothelin antagonists, BQ-123, SQ 28608, and the like); and mixtures

thereof,

HMG-CoA Reductase Inhibitor (Statins)

[0072] HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase is the
microsomal enzyme that catalyzes the rate limiting reaction in cholesterol
biosynthesis (HMG-CoA6Mevalonate). An HMG-CoA reductase inhibitor
inhibits HMG-CoA reductase, and as a result inhibits the synthesis of

cholesterol. A number of HMG-CoA reductase inhibitors have been used to
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stroke (Endres M et al., Proc Nall Acad Sci U S A 1998, 95:8880-5). [0073]
HVG- CoA reductase inhibitors useful for co-admnistration with the agents of
the invention include, but are not limted to, sinvastatin (U S. Pat. No.
4,444,784), lovastatin (U S. Pat. No. 4,231,938), pravastatin sodium (U.S.
Pat. No. 4, 346 2 vas 39 073),. atorvastatin
(U.S. Pat. ?t) gdgyygl)a.? "E‘&“Wé?%ﬁ[%ﬁw ?ﬁ'ﬁ’&'\&? erdlyy HMECofoscri bed i n
U S. Pat. Nos 5 622, 985; 5, 135, 935; 5,356, 896; 4, 920, 109; 5, 286, 895;
5,262, 435; 5, 260raystase mhibitorolzve beerrdRWRTe be bemiviab fiotheseaBmn2 o8

5, 369, 125; 5,302, 604; 5, 166,171; 5, 202,327; 5,276,021; 5,196, 440;

5,091, 386; 5, 0915&71& (EﬁdﬁHﬁM,ﬁe’t@l., Prod 8hafl Xad ScBUZOA, 181, 95:8881R5312;

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, 4, 9947894 ORidRa 57, 940;
4 950, 2%7’3] 4 946%‘2? C%Sﬁ‘%ﬁ%@’%@ﬁ%@%fwy 540 137 tmj‘ ‘gggﬂé}gemé% 29 620

Sa?iﬁ} S ar fe“. ncoliea ?@ﬁ%ﬂ@?ﬁib@?ﬁ? e?tﬁﬁéwgd% il%wza%utﬁhgsﬁaéﬁ ol it ng
HMG
g)(;ﬁpm;s?ts i gns of %0142452221?%%2&1{} Its1 IgtﬁtO{‘IZC‘ﬁ @§L9£§¥B}§Y§kj&ﬁ% sodgm{ dyaskadt i n,

rosuvastatin, gencabene, and probucol. Inotropic Agents [0075] Non-limting
exanpl es of inot Mpﬁ(%é@éﬁ),ﬁuwmtmﬁys tRat. e d, 736, 078) atoreastatiai (i Pst.of t he
present invention include acefylline, acetyldigitoxins, 2- am no-4-picoline,

anri none, benf ur d, 5,2178)995)) eeriviatatin, @uqiuﬁiéﬁmsmerﬁ@esemhﬁttﬁmm Nos.
conval l atoxi n, cymarin, denopam ne, deslanoside, digitalin, digitalis,

di gi toxin, di 90X5{622,®<8§}J§,@§B,D?5, 5ARRAIBUTH S 1 0F1 ARRRIHIS; 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.

[0074] Other non-limiting examples of HMG-CoA reductase inhibitors that may be
used in the compositions of the present invention include mevastatin,

'pitavastatin, rosuvastatin, gemcabene, and probucol. ‘

Inotropic Agents

[0075] 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,
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dopexam ne, enoxi none, erythrophl eine, fenal somne, gitalin, gitoxin,
gl ycocyam ne, heptam nol, hydrastinine, ibopam ne, |anatosides, |oprinine,
m |l rinone, nerifolin, oleandrin, ouabain, oxyfedrine, pinobendan,

prenalterol, proscillaridin, resibufogenin scillaren, scillarenin,
strophanthi n, sulc t8mid t&ﬁg,g e %iﬂﬁ;z | 3 m xtures
thereof. ' Renl n i n | tolrse g%?h& r‘t())? ors gé}gﬁég%%o ag'qu ch

interfere with t tIVI 4 Hb Renlnlnhlbltors i ncl ude amino aci ds
and derivatives Bé‘ﬂﬂ’l 6@%‘% goutgpine, dqeptpaming, dpRAIRiNe.ang ant i bodi e$
to renin. Exanples of renln inhibitors that are the subject of United |
States patents afePesming, epdwimone eaytiophipine; feaslseminepgitalingdgitoxiny. S. Pat. NO.
5,116, 835); am no acids connected by nonpeptide bonds (U S. Pat. No. E
5,114, 937),; di- ghaotyamipehicpmintdy hydedstinias, ibbpathin€dbnatddddes, loprfiae,835) ; !
am no acids and derivatives thereof (U S. Pat. Nos. 5,104, 869 and i

5,095, 119); di ol 1
nodi fi ed Lept : gegﬁ wﬁﬁﬁ?%%ﬁl 6%&1{ Bh%%% Oﬁ ?‘g%{l?égy}m tg%ﬁgmg%@%%ﬂ)

am nodi ol car ba 47 azolones, (U S. Pat.
No. 5,075, 451); foﬁsglrul&h(’gﬁ Eeﬁi%i’ﬁqg%lﬁ’u hg"ﬂga?‘ i é?“"SPHyPtg?FJS‘RE% %\‘lg}aﬁ@ﬁg pepti des
(U.S. Pat. No. 5,066, 643); peptidyl am nq d| ols (US Pat. Nos. 5,063, 208i
and 4, 845, 079) : NORTAMAG vesriens, vampotesel, and mixtysgs thergef. 5. 055, 466) |
pepstatin derivatives (U S. Pat. No. 4,980,283); N heterocyclic alcohols;
(U.S. Pat. No. 4,885,292); nonoclonal ant| bodies to renin (U. S. Pat. No.:
4, 780, SRemyn inkibdtors” variety of other peptides and anal ogs thereof (U S. Pat.
Nos. 5,071,837, 5,064,965, 5,063,207, 5,036,054, 5,036,053, 5,034,512, and

I
4,894, f(ff’07')6] 37 V%Ség% 1|nﬁ' E)Qcors 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.
5,106,835); amino acids and derivatives thereof (U.S. Pat. Nos. 5,104,869 and
5,095,119); diol suifonamides and sulfinyls (U.S. Pat. No, 5,098,924);
modified peptides (U.S. Pat. No. 5,095,006); peptidyl beta-aminoacyl
aminodio] 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.S. Pat. No. 5,066,643); peptidyl amino diols (U.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).
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[0077] Non-limting exanples of vasodilators that nmay be used in the
conpositions of the present invention include bencyclane, cinnarizine,
citicoline, cyclandelate, ciclonicate, diisopropylan ne dichloroacetate,
ebur nanmoni ne, fasudil, fenoxedil, flunarizine, ibudilast, ifenprodil,
isosorbi?e Lhitrate, isosorbide nononitrate, |onerixine, nafronyl,

ni canmet a ‘(‘-Sv, Wte'égrgol I ne, ninodipine, papaverine, pentifylline, tinofedrine,
vancam ne, vinpocetine, viquidil, anotriphene, bendazol, benfurodi

hem succ !0’0‘;717}3, be n%ﬁﬁﬁﬁiﬂgg F’é@@é}% gff&a%&ﬂ ors P'Ieéf Bﬁg B@Esed:ih‘?ﬁ’éewngﬁogg%ops of

; ) {
clonitrate, cloricronen, pyr1 dano ropreni |l am ne, oxat e,

erythrityl tetranify o n ndi |l kne, Jfloredil,. ganglefe heart
nmuscl e extract, he%‘g?ﬁ"&@ﬁ%‘%‘ﬁ%dﬁ‘y%ebe?ﬁﬁl%ﬂ%F}{}%Wea c@tcﬂg?ej, ,%yﬁ@f@ffg‘?’ldi ne,
hydr al azi ne conpound, itranjn tosylate khellin, |jdoflazine, mannitol “
hexanitrate, medi b&Sionisate, HIOPEPRY mﬁﬁl‘#]g’é%ﬁ%ted@burﬂﬁﬁ@ﬁnﬁ’rf&%“é}la i sosor bi de’
dinitrate, and other nitrates, pentaerythritol tetranitrate, pentrinitrol,
perhexi | i ne, pi mef fdnbkerd], flonaninihe dhudéastpifenpeaadjl, isosarbidainitrates isokofhide i ne,

trapidil, tricronyl, trimetazidine, trolnitrate phosphate, visnadine, i
al uni num ni cot i nat gonbgiffete] Pieri@es MV nidagictité, Hidefgdline Hiigdpiad)i N,
br ovi ncam ne, buf eni ode, bufl onmedi f, butal am ne, cetiedil, ciclonicate,

ci nepazi de, cinnarjzi,0g. L at {J L agi gl Gk .nacet at e,
ol cdoi a1 n. " f enoxedpfrevFin SERERRE N oredtde R ARKe ARl SRBHEST |
i nositol niacinate, ispoxsuptine, kall,jdi kal | i krein, xi sylyte, ., |
naf ronyl , ni canmet aPIB°§1P§8?f‘853F‘? ol, ﬁ?ﬁ}mﬁéﬁ@?@?mﬂ?teo‘ﬁnﬁ@arapé&ﬁﬂréclm%i drin
pentifylline, pentoxifylline, piribedil, prostaglandin El, suloctidil,
tol azol i ne, xant hfliremonaaglonenfurol saienitrizs deeromprrdilezep, dpyridamele, Not e t hat |
"hydral azi ne conpound” refers to a conpound having the fornul a: ;
droprenilamine, efloxate, erythrityl tetranitrate, etafenone, fendiline, floredil,

ganglefence, heart muscle extract, hexestrol bis(alpha-diethylaminoethyl
ether), hexobendine, hydralazine compound, itramin tosylate khellin,
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, cetiedil,
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,
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. i s, .

RBR4 - a-1 -b-1-- R-NNR2 wherein a, b and ¢ are each independently a
single or a double bond; R and R2 are each independently a hydrogen, an

al kyl, an ester or a heterocyclic ring; R3 and R4 are each independently a
| one pair of ‘electrons or a hydrogen, with the proviso that at |east one of
R, R, R3 and R4 is not a hydrogen. Exanples of hydral azi ne conpounds

i nclude, but are not limted to budral azi ne, cadral azi ne, dihydral azi ne,
endr al azi ne, hydral azi ne, pildral azine, todral azine and the |iKke.
Vasopressors [0079] Non-limting exanpl es of vasopressors that may be used
in the B8Wosi t i dNete thwt "hydralpzips eompound® nefersio a nemponddmyirigthe formmtday |

sul fate, angiotensin amde, dinetofrine, dopam ne, etifelmn, etilefrin,
gepefrine, metaram nol, methoxam ne, m dodrine, norepinepbrine, pholedrine,
synephrine, and mxtures tiereqf. ACE Crosslink Breakers (advanced

gl ycosyl ati on end productag drods) i ok breakers) [0080] Non-limting exanples
of AGE crosslink breakets.tlhat.jmy-be used in the conpositions of the
present invention inclRyge—A-zagaebrtRa 39 AGE Formation |Inhibitors (advanced
gl ycosyl ati on end-product formation inhibitors) [0081] Non-limting
exanples of ACGE formation inhibitors that may be used in the conpositions of
the present invention include Pinagedine. Oher actives: [0082]

hase nebi vaers it s A8 nBelcpt e 10606 S Bolehodt, 48 RRAR 7V oo ng

each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; R3 and R4 are

each independently a lone pair of electrons or a hydrogen, with the proviso that at
least one of Ry, Ry, R3 and Ry is not a hydrogen. Examples of hydralazine compounds
include, but are not limited to budralazine, cadralazine, dihydralazine, endralazine,
hydralazine, pildralazine, todralazine and the like.

Vasopressors

[0079] 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.

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

[0080] Non-limiting examples of AGE crosslink breakers that may be used in the

compositions of the present invention include Alagebrium.
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representative classes of conpounds, as well as their pharmaceutically
acceptable salts, isoners, esters, ethers and other derivatives: [0083]
Anal gesi cs and anti-inflammtory agents, such as al oxiprin, auranofin,
azapropazone, benoryl ate, capsaicin, celecoxib, diclofenac, diflunisal,
et odol ac, fenbufen, fenoprofen calcium flurbiprofen, ibuprofen,

i ndonet haci n, ketoprofen, ketorolac, |eflunom de, neclofenamc acid,
mef enam ¢ aci d, nabunet one, naproxen, oxaprozin, oxyphenbutazone,
pheny| AGRFomeatiopi Inkibitonudvarked glytdsylatioh endprodubiormich nkidipaki nol ,
tramadol and tromet ham ne; [0084] antihelm nthics, such as al bendazol e,
bepheni@n1hydroxynaphthqate, canbendazol e, dichl orophen, ivernectin,

mebendaP8BH,  oxarietlimiting exsamniescRf AP formation athikitessihat may pe usadquhet el |

pyrantel enbonate and thiabendazol e; [0085] anti-asthm agents, such as

zi l euton, zafir| woagtositioas bfithalpresentinventioe includePimbgddirss , and al buterol; 40

[ 0086] anti-bacterial agents, such as al atrofl oxacin, azithronycin,

bacl of en, benzathine penicillin, cinoxacin, ciprofloxacin HC,

cl ari t lodhepgives:; cl of azi m ne, cloxacillin, deneclocycline, dirithronycin,

doxycycline, erythronycin, ethionam de, furazolidone, grepafloxacin,

i m penem |evofloxacin, |orefloxacin, noxifloxacin HC, nalidixic acid,

ni t r of ul08Boi n, NWem-timitieg¢xampdés ofSotlisr activiei ifgregdients that mafydiswoimbinediwittpent i ne,

sparfl oxacin, spiramycin, sul phabenzam de, sul phadoxi ne, sul phamerazi ne,

ul phacetam de,  stitqehiRbivaidl @6mp6siti htdhelnde; Butare 2t MRSEL) thedd b Ring

sui phapyridine, tetracycline, trimethoprim trovafloxacin, and vanconycin;
representative classes of compounds, as well as their pharmaceutically

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

[0083] 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, oxyphenbufazone,
phenylbutazone, piroxicam, rofecoxib, sulindac, tetrahydrocannabinol,

tramadol and tromethamine;

[0084] antihelminthics, such as albendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,
oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and

thiabendazole;

[0085] anti-asthma agents, such as zileuton, zafirlukast, terbutaline sulfate,

montelukast, and albuterol;
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[0087] anti-viral agents, such as abacavir, anprenavir, delavirdine,
efavirenz, indinavir, |amvudine, nelfinavir, nevirapine, ritonavir,
saqui navir, and stavudlne [ 0088] anti-depressants, such as anopxapi ne,
bupr opi on, cital opram clonipramne, fluoxetine HCl, maprotiline HC,

m anspgsg) HO . BRR baLB) e h P BLAURLLRS %Hg&%ggg,]g @lie MOl trazodone

HC1, r| pram ne ant ven aX| ne epi | ept I Cs,

such as becl am ar bama i ne, cI onaz ot.oi.n, felbamate,

T osphonytof n SO IAPHCHBIAG, HESxacEs ABFHOXAHR FL b FaF Beomycn,

met hyl phenobar bi t gne, oxcarbazepi ne, paranet hadi one, phenaceni de,

phenobar bi t one, clgf& ﬁl}tnéi ﬂoxqsﬂbnsipmeniosﬁchnprdmﬂmmcm IXyoydise, tiagabine
HCl, topiramate, vaiproic acid, and vigabatrin; [0090] anti fungal agents,
such as amphot eeﬂydirm:nybiut ethwhhmﬁiel-ﬁ]razoﬁdd)mgmpaﬂdu&cimimipah@n, clotrimzol e,
econazol e nitrate, fluconazole, flucytosine, griseofulvin, itraconazole,

ket oconazol e, NeGBNGZRE 1orBAS U HdxifbkaiatH®, nﬁﬂhﬁegﬁgﬁ%&oﬂﬁmﬂély ate,

oxi conazol e, erbinafine HCl, terconazol e, tioconazol undecenoi ¢ aci d;

[ 0091] anti-gou
sul phi npyrazonel’1 3@86@3’]0% ? ﬂgﬁ‘aﬁﬁp CEIF%% gghngag&gﬁ%d&aag%&%gm, chl oroqw ne,
chl orproguani | HCl, hal of trine, HCI fl,oqui nhe HCl,, prqguanil '
pyri met hami ne aSRITSGUICH) SRIPashenzamaide, sulnhgdoxing, splohugerazing gtgmi ch as.
di hydroergot anune nesyl ate, ergotamine tartrate, frovatriptan, methyser gl de
mal eat e, nar at r $yiphadisade, sxpiplzaﬁwaz@ln, sulphiamgthoxazole; atiphapyaidinsenz oat e,
sumatri ptan succinate, and zol mtriptan;

tetracycline, trimethoprim, trovafloxacin, and vancomycin;

[0087] anti-viral agents, such as abacavir, amprenavir, delavirdine, efavirenz,
indinavir, lamivudine, nelfinavir, nevirapine, ritonavir, saquinavir, and

stavudine;

[0088] anti-depressants, such as amoxapine, bupropion, citalopram, clomipramine,
fluoxetine HCl, maprotiline HCI, mianserin HCI, nortriptyline HCI, paroxetine
HCI, sertraline HCl, trazodone HCI, trimipramine maleate, and venlafaxine

HCI,

[0089] anﬁ-epileptics, such as beclamide, carbamazepine, clonazepam, ethotoin,
felbamate, fosphenytoin sodium, lamotrigine, methoin, methsuximide,
methylphenobarbitone, oxcarbazepine, paramethadione, phenacemide,
phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine

HC], topiramate, valproic acid, and vigabatrin;

[0090} anti-fungal agents, such as amphotericin, butenafine HCl, butoconazole
nitrate, clotrimazole, econazole nitrate, fluconazole, flucytosine, griseofulvin,

itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole
4]



[ 0094] anti-nuscarinic agents, such as atropine, benzhexol HC, biperiden,

et hopropazi ne HCl, hyoscyam ne, nepenzol ate brom de, oxyphencyclim ne

and tropi cam de;
as am nogl utethim de, ansacrine, azathioprine, bicalutamde, bisantrene,

[ 0095] anti-neoplastic agents and i nmunosuppressants,

busul f an, canpt ot heci n, papeci t abi ne, chloranbucil, cyclosporin,

dacar bazi ne,

mel phal an,

tacrol i nus,

el | '&&étS'diﬁeonaééléﬁeng exat&%Cl ?&9@%&19%&5&:{&?‘&@%@#8@“i ne,

mer capt opu’rl ne
nofetil mycophenal at ni |l utam de, paclitaxel, procarbazine HCl, sirolinus,
en citrate, teniposide, testol actone, topotecan HCl,

toremfene citrate; [0096] anti protozoal agents, such as atovaquone,

benznidg&ole

furoate[

ni t r of urazone,
as ari pi prazol e,
t hi ori da@923je,
nmesori dazi ne,
per phenazi ne,
as carbi mazol e,
such as benzonatg
neur ol epti cs,

parl calcitol, an

clioquinol, decoquinate, diiodohydroxyquinoline, diloxanide
Wini t ol Wtiegout aganAs SRS EoPURNOL PP Eaeed @nds\uﬂ

orni dazol e and tinidazole; 42 [0097] anti psychotics,
cl ozapi ne, ziprasi done, hal operidol, nolindone, | oxapine,

nolantienaleriatshsush las amndiaquinewhlodequind, ChiphyrogwinildICl i speri done

quetiapine, trifluoperazine, chlorprothixene, chlorpronazine,

t 1 ihalof@RHAIHD] NRef] girbggcgnr be guiiPA8], pyfidetHaminOadh

hiouraci ;" [0099] anti -tu35| ves

phinpyrerene;

[ 001001 anxiolytics, sedatives, hypnotics and

such as’ al prazol am anyl obar bi t one, bar bi t one, bent azepam

bronazepam bronperidol, brotizolam butobarbitone, car bromal ,

chl or di
cl onazégéx%?

[0094]

[0095]

[0096]

cl ob gf %zz%%ciung% p%agglé}?ﬁh asccfhy%r(? CIrgo ar%l{n%einesy ate, CP O?t hl Xene

tartrate, frovatriptan, methysergide maleate, naratriptan HC, pizotifen

maleate, rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;

anti-muscarinic agents, such as atropine, benzhexol HCI, biperiden,
ethopropazine HCI, hyoscyamine, mepenzolate bromide, oxyphencyclimine

HCI and tropicamide;

anti-neoplastic agents and immunosuppressants, such as aminoglutethimide,
amsacrine, azathioprine, bicalutamide, bisantrene, busulfan, camptothecin,
capecitabine, chlorambucil, cyclosporin, dacarbazine, ellipticine, estramustine,
etoposide, irinotecan, lomustine, melphalan, mercaptopurine, methotrexate,
mitomycin, mitotane, mitoxantrone, mofetil mycophenolate, nilutamide,
paclitaxel, procarbazine HCI, sirolimus, tacrolimus, tamoxifen citrate,

teniposide, testolactone, topotecan HCI, and toremifene citrate;

anti-protozoal agents, such as atovaquone, benznidazole, clioquinol,
decoquinate, diiodohydroxyquinoline, diloxanide furoate, dinitolmide,
furazolidone, metronidazole, nimorazole, nitrofurazone, ornidazole and

tinidazole;
42
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cl ozapi ne, di azepam droperidol, ethinamate, fluanisone, flunitrazepam
triflupromazine, flupenthixol decanoate, fluphenthixol decanoate,
flurazepam gabapentin, hal operidol, |orazepam |onnetazepam rredazepam
mepr obarrat e, nesoridazi ne, nethaqual one, nethyl pheni date, m dazol am

ol i nggyye] ni traﬁg,%%og&am% Bg%gﬁea@%plw%?gaplogetﬁn& +R§r Phenazi ne

plnDZ|de prochl Zi né, pseu f1ne” quetl rissperr done,
sertindol e, sul h|or| ine Lazol am zol pi dem and
zopi cl one; [0018‘]f?m§§}ef O%B%lgftgﬂi‘g Ba 8P ’é’éo%egPB'ﬁPb’i@HS’s@ Zd fet anet hasone,
budesoni de, cortisone acetate, desoxynethasone, dexanethasone

f1 udr ocor t i sonell4phkanaziae, riperidonsomespsidagine, queiianing falugperpzingas one :
propi onate, hydrocortisone, nethylprednisolone, prednisolone, prednisone
and trianti nol onldprpmlh[me,mh]orpmmazma,rperpimnmm; traffeopremazine olaagipgnor phi ne,
bronocriptine nesylate, |isuride maleate, pram pexole, ropinirole HCl, and
tol capone; [00103] gastrointestinal agents, such as bisacodyl, cinetidine,
ci sap{0098] di phenaisybidtagehls) suchl @eeebintioste, pdrizaleitb ki pro smemfa@izol e,

| operam de, nesal azi ne, ni zati di ne, onmepr azol e, ondansefton HCL,
rabeprazole sodium ranitidine HC and sul phasal azi ne; [00104]

ker at S potriene, calcifediol, calcitriol,
chol eg}@’ fer ol H%;rhg?)lga m@groq%nz@r gétl nate, retinoids, Targretin, and
tazarotene; [00105] lipid regulating agent S, such as atorvastatin,

bezaf | , cerjvastatin ofi brate flbrate nof i brate,

fl uvai‘ﬁf&ﬁ’ﬁ geﬁ?’f’gﬁ%cz’? Fedaﬁyﬁgg)é‘f”g ’F"ha”d’tﬁ” %ﬁgfﬂs’ sugh gs gllp tin; [00106]

muscl e rel axants, such as dantrol ene sodi um and ti zani di ne HCI
amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol,

brotizolam, butobarbitone, carbromal, chlordiazepoxide, chlormethiazole,
chlorpromazine, chlorprothixene, clonazepam, clobazam, clotiazepam,
clozapine, diazepam, droperidol, ethinamate, fluanisone, flunitrazepam,
triflupromazine, flupenthixol decanoate, fluphenthixol decanoate, flurazepam,
gabapentin, haloperidol, lorazepam, lormetazepam, medazepam,
meprobamate, mesoridazine, methaqualone, methylphenidate, midazolam,
molindone, nitrazepam, olanzapine, oxazepam, pentobarbitone, perphenazine
pimozide, prochlorperazine, pseudoephedrine, quetiapine, risperidone,
sertindole, sulpiride, temazepam, thioridazine, triazolam, zolpidem, and

zopiclone;

[00101] corticosteroids, such as beclomethasone, betamethasone, budesonide,
cortisone acetate, desoxymethasone, dexamethasone, fludrocottisone acetate,
flunisolide, fluocortolone, fluticasone propionate, hydrocortisone,

methylprednisolone, prednisolone, prednisone and triamcinolone;
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[00107] nutritional agents, such as calcitriol, carotenes,
di hydrot achysterol, essential fatty acids, non-essential fatty acids,
phytonadiol, vitamn A vitamn B.sub.2, vitamn D, vitamn E and vitamn
K; [00108] opioid‘analgesics such as codei ne, dextropropoxyphene,

di ano e, d|h r odelne nt an azi met hadone, nor phi ne,
nal bu mﬁ and ¢ é?ﬂ emﬁ@agf@bfbgﬁ/ss@ﬁmﬁ@ﬁ?%g@mmﬁnmew 188 phene
citrate, cortisone acetate, danazol, dehydroepi androsterone, ethynyl
estradiol, findiwusdetmaleats, mmmp@mles,gopml;roleﬁ-lﬁlommpmme

medr oxypr ogest erone acetate, negestrol acetate, nestranol,
net hyl t est ost erone, norethi sterone, norgestrel, oestradi oI conjugated 44

est r o§ée3] pr ogmstrelmaenal igersptuehes bshmdyl;@irmndu&g bﬂsh}ﬁ‘ﬁierm t est ost erone
and tibolone; [00110] stinulants, such as anphetam ne, dexarrphet am ne,

dexf enf | uram neg; hén%ﬁ% Tatd 0], %I@%dnga?ﬂ)%met gorqu og%u%srahﬁ& rheumat oi d

arthritis such a ot rexate, ~aurano e and gol d sodi um

t hi omal ate; [00Q s _f ost eo 0S| al endr onat e. and
ral oxi f ene; dé%@ﬁzg{ g%?“@ﬂ%s"ﬁ?@ﬁ% %ﬁi‘% }g(ﬁ]l‘ ﬁ %?5 % such as
acyclovir, valac clovir and f nnchQV|r [00115] antl-enetlcs such as
ondansetron ancfaé‘iﬂéﬁles%@@ﬁls nBe3daAne| avonoi ds and | sof | avonoi ds whi ch
i nclude the anthocyanidins and anthocyanins; proanthocyanidins;
flavan-3-ol s; flavonols; flavones; flavanones; isoflavanones; salts and
est er D010y eof . keraobtids sattopsrmsitreting caléipeteives, calaifedipl, alciétoli o f | avonoi d
conpounds isolated fromplant, part of plant

cholecalciferol, ergocalciferol, etretinate, retinoids, Targretin, and tazarotene;

[00105] lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,
ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin,

probucol, and simvastatin;
[00106] muscle relaxants, such as dantrolene sodium and tizanidine HCI;

[00107] 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;

[00108] opioid analgesics, such as codeine, dextropropoxyphene, diamorphine,
dihydrocodeine, fentanyl, meptazinol, methadone, morphine, nalbuphine and

pentazocine;

[00109] Sex hormones, such as clomiphene citrate, cortisone acetate, danazol,
dehydroepiandrosterone, ethynyl estradiol, finasteride, fludrocortisone,
fluoxymesterone, medroxyprogesterone acetate, megestrol acetate, mestranol,

methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated
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or extracts of Astragal us Menbranaceus, but enconpasses any suitable

fl avonoi d conpound isolated fromdifferent sources or chemcally

synt hesi zed. I n addition, any suitable known or not yet discovered flavonoid
conpound, and i soflavonoi d conpound, is within the scope of the present
technol ogy. A nunber of flavonoids and isofl avopoi.ds are described, in
USDA- | ona” St at e O8I PIOSCTHICRE JTRCX0 thsgaqO%BlPEéU&W@r%ﬁﬂt@ﬁﬁmﬁf attho(ds,
Rel ease 1.3-2002, and in USDA Dat abase for the Flavonoid Content of

Sel ect ed Foods- -@U@Qﬁ% http://ww. nal . usda. 45

gov/fiuic/foodconp/ Data/isoflav/isoflav.htm) and

(http://ww. nal . usda. gov/fhic)foodconp/Data/ Fl av/flav. htm) (both of them
her ewi 108110 cor postérndanthysucte dsamphetgming, tdesdrhpheteniae, dbxfinflueansing, skil | ed
person how to choose the suitable flavonoid and/or isoflavonoid conpound

for the purposefepflulahndiriSantindgvel opnment . For exanple, flavonoid
conpounds for the purpose of the present devel opnent maybe, but are not

limted to, (-)- epictechin, (+)-catechin, procyanidin B2, quercetin

ey ar oSt X! (bt HESA 0 lriis30h sfohard i, Car ot ol ds, - whi ch

gener a e tetraterpenes origlinating from val onat e and

deoxyxyl ul ose phosphat at h ol.der, .sources sonetinmes refer to their
source as the'i s%&%?@?‘ﬁgsep%ﬂ%§/§o‘£wm 1l es of the C20 conpound

ger anyl ger anyl di phosphate (GEP) condense to formthe symretri cal

car ot e%igzskel eton. [00118] Carotenoids are divided into two subcl asses,
i.e., WBLRIpol ardregnissesiser@asis sech ssalpndensaie and ralgxifeney car ot enoi ds, and t he
nonpol ar hydrocarbon carotenes. [00119] Terns such as carotenoid anal og and

carotenoi d derivative may generally refer
[00113] local anesthetics;

[00114) anti-herpes drugs such as acyclovir, valacyclovir and famciclovir;
[00115] anti-emetics such as ondansetron and granisetron;

[00116] Flavonoids and Isoflavonoids which include the anthocyanidins and
anthocyanins; proanthocyanidins; flavan-3-ols; flavonols; flavones;
flavanones; isoflavanones; salts and esters thereof. This development is
however, not limited to flavonoid compounds isolated from plant, part of plant
or extracts of Astragalus Membranaceus, but encompasses any suitable
flavonoid compound isolated from different sources or chemically
synthesized. In addition, any suitable known or not yet discovered flavonoid
compound, and isoflavonoid compound, is within the scope of the present
technology. A number of flavonoids and isoflavonoids are described in
USDA-Iowa State University Database on the Isoflavone Content of Foods,
Release 1.3-2002, and in USDA Database for the Flavonoid Content of

Selected Foods--2003 (http://www.nal.usda.
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to in sone enbodi nents chem cal conpounds or conpositions derived froma
natural Iy occurring carotenoid or sinply to synthetic carotenoids. In sone
enbodi nents, terms such as carotenoid anal og and carotenoi-d derivative may

general |y refer to chenical conpounds or conpositions which are
synt hetical |y dergoyéuicfoednommiDatatisoflemisoflanhirall apdir ent  conpounds; however,

which ultimately substantially resenble a carotenoid derived analog. In

certain embodi mehtts//wirew.nsl.usds Bovithie fodes s DdtaAFlay/agv. hftel) (5ot bLheind
derivative may generally refer to a synthetic derivative of a naturally

oceurting car ot el ARy AferbREP AN iR Yl barsbhe, ook

" Car ot enoi ds Handbook Britton et al I'sS herein

how 16 Choose 1t hd %Eﬁ.ot Ui t%%%afﬁ%ﬁaaon%sﬁg%eﬁﬁgﬁ%?o% RS Cho

present devel opnent. ngl Exanpl es of carotenoi ds include astaxanthin,
zeaxant hi n, | ut eib§rpasyebibe ,péesenqi&vglog@p@tt E@reexa{lmtmﬂzyor@smqmmdﬁ fofi ting
exanpl es of naturally occurring carotenoids include: Aaptopurpurin;

Act i ni oeryt hri n; thepirpossarfihéprebent Aekehipmzdni maykd,drﬂtmdtilimitedko,g(-)wo;
A.g.471; Agelaxanthin C, Al euriaxanthin; Alloxanthin Amarouci axanthin A;

Amar ouci axant hi n eBjctedhi) OVMeatdthii, ﬁroci"amdm B2\ 8t Ay 8208 i fBlin,

Anhydr odeoxyf | exi xant hi n; Anhydroeschschol f Zxant hi n; ~ Anhydr ol utei n;

Anhydr operi di ni n,res I&)éfi g brin; Anhydrosaproxant hin;

Anhydr owar m ngol ; ydrovvar m ngone Ant her axant hi n; Aphani ci n; Aphanicol;
Aphani n; Aphanol Aphanl zophyII 8 Apo bet a- car oten 8 -al ;

10' - - -car ot en- 10 a-caroten-.1

14" - %30€@%@ car 8:% akoteRgids, av?mbla gqu&; ly agg fe aterpenes originati g from the
mevalonate and deoxyxylulose phosphate pathways (older sources sometimes
refer to their source as the 'isoprenoid' pathway). Two molecules of the Csg

compound geranylgeranyldiphosphate (GGDP) condense to form the

symmetrical carotenoid skeleton.

[00118] Carotenoids are divided into two subclasses, i.e., more polar compounds called

xanthophylls, or oxycarotenoids, and the nonpolar hydrocarbon carotenes.

[00119] 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 simpiy to synthetic carotenoids. In some
embodiments, terms such as carotenoid analog and carotenoid derivative may
generally refer to chemical compounds or compositions which are
synthetically derived from non-carotenoid based parent compounds; however,
which ultimately substantially resemble a carotenoid derived analog. In certain
embodiments, terms such as carotenoid analog and carotenoid derivative may

generally refer to a synthetic derivative of a naturally occurring carotenoid.
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caroten-6'-al; 8'-Apo-psi-caroten-8'-al; beta-Apo-2-carotenal; beta-Apo-3-
carotenal ; beta- Apo-4-carotenal; beta-Apo-2'-carotenal;

bet a- Apo- g -carotenal ; beta-Apo-10'-carotenal; beta-Apo-12'- carotenal,;
bet a- Apo- 14' - car otenal Apo- 8,8' -carotenedial; 8 -Apo-beta-

carotene-3,8' -di - aroten:4' -0j.C ld, 8' - -beta-
caroten-8'-oic a%@nﬂﬁmﬁ@%ﬂﬁ a&’%P’E?tv@r‘?dilbh‘ @PgﬁLgﬁ‘@tenPgo%@ﬂg@%t a-
caroten- | 2'-oic acid, beta-Apo-2'-carotenoic acid, beta-Apo-2'- carotenoi
aci d net hyl ester; ed!fé{ib}’ﬂi)@rgtmféah 80 vhicheis hareimiacerpomtediliy refarencet enoi ¢
aci d; beta-Apo-12'-carotenoic acid; 8 -Apo-beta- caroten-3-ol; beta 47
Apo- 2' - carot enol ; Apo-7-fucoxant hi noI ; Apo-2- |ycopenal; Apo- 3-I ycopenal ;
Apo- 6' [0)t2enal ;It wilbb8evidpmidp enpbkillébpersdd howioahausethé slitabRp@rdketioid

vi ol axant hal ; Apovi ol axant hi nal ; Apo- 2-zeaxant hi nal ; Apo- 3-zeaxant hi nal ;
Apo- 4- zeaxant hi nadompdah@ Eithe pABbRCSTIRS r%én@ﬂ%ﬁ)p%dﬂ@' mtate; Astaxanthin;
Asterinic acid; Asteroidenone; ym ze carot ene; Aurochrone;

Aur oxant hi n; Azafri n; Azafrl nal dehyde; [00123] Bacterial phytoene;

Bact erl thr| n r ; ' pha;
Bacteri or%?l:/)lerl n; %{p a- Bact eﬁ%ﬂg?(ﬁsb%élpélé &t@%fﬂml, oru%@?ﬂﬂaﬁﬁdggg@de;

Bact eri oruberin gaégcom de; al pha- Bacterioruberin nononethyl ether;

Bi sanhydr obact er| feqe 3,4,3" ,4" - Bisdehydro-beta-car ot ene;

Bi sdehydrol ycopene 2,2 -Bi s(4-hydroxy-3-nethyl- 2- butenyl) bet a, bet a-
caroten f Bi s[ 3- (gl ucosyl oxy)-3-met hyl butyl]- 3,4,3 -tetradehydro-
1o 1r [0 jeltrah pon-limatingexapiples of matmrallmocgwrmzsgamtespxslmé a, D-

gl ucopyr anosyl oxy) - 3- net hyI 2- but enyl ] - gamma, gamma- car otene; 2,2' -

Bi s(4- hydr oxy- 3- nbaptgpurpuatin tAstiyioeryibmmed dimioeaythi; oi@wumeAﬂonBamhﬂ;
hydr oxy- 3- met hyl - 2-butenyl )-[epsi],[epsi]-carotene; 2,2'-Bis(3-

A.g.470; A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin;

Amarouciaxanthin A; Amarouciaxanthin B; Anchovyxanthin; 3',4'-
Anhydrodiatoxanthin; Anhydrodeoxyflexixanthin,
Anhydroeschscholtzxanthin; Anhydrolutein; Anhydroperidinin;
Anhydrorhodovibrin; Anhydrosaproxanthin; Anhydrowarmingol;
Anhydrowarmingone; Antheraxanthin; Aphanicin; Aphanicol; Aphanin;
Aphanol; Aphanizophyll; 8'-Apo-beta-caroten-8'-al; 10'-Apo-beta-caroten-10'-
al; 12'-Apo-beta-caroten-12'al; 14'-Apo-beta-caroten-14'-al; 6'-Apo- psi-
caroten-6'-al; 8'-Apo-psi-caroten-8'-al; beta-Apo-2-carotenal; beta-Apo-3-
carotenal; beta-Apo-4-carotenal; beta-Apo-2'-carotenal; beta-Apo-8'-carotenal;
beta-Apo-10'-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'-oic
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; béta—Apo-Z'-
carotenoic acid methylester; beta~Apo-8'-carotenoic acid; beta~Apo- 10'-
carotenoic acid; beta-Apo-12'-carotenoic acid; 8'-Apo-beta- caroten-3-ol; beta-
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hydr oxy-3- nethyl butyl-3,4,3" ,4'-tetradehydro-1, 2,1, 2'tetrahydro-psi, psi-
carotene-1,1'-diol; 2,2 -Bis(3-nethyl-2-butenyl)-[epsi],[epsi]-carotene;
2,2' - Bis(3-nethyl-2-butenyl-3,4,3",4'-tetradehydro-1, 2-di hydro- psi, psi
-caroten-1- ol; 2,2'-Bis(3-nethyl-2-butenyl)-3,4,3",4"'-tetradehydro-1,2,1",
2' -tetrahydro- psapg2hcaseteneleApo-7-ficoxsinthiinol 2Apo-28lysopenat; tApar3-brcbpenaliy | )
-1,2,1',2' -tetrahydro- psi,psi-carotene-1,1'-diol; 2,2"-Bis(O nethyl-5-

C- et hyl pent osyl aXpyg-6' 1§cabeial; Apoigdlycapeta;di~-10'2vidlax ZthdleApedigdr opsi ,
psi-carotene-1,1'-diol; 3,3 - Bis(rhamosyl oxy)-bet a, bet a- car ot ene;
2,2"-Bis(r harmosyw}liemmﬁald_ B ﬁAEbviéiaXaﬁtﬁhmaﬁ?Bmiéam&hiﬁaﬂﬁpﬁ%-éfﬁ;%{tﬁihmdf 0- psi,

psi - carotene- 1, I xi n; 48 [00124] Cal oxant axant hi n;

Cant haxant hin; Ca t.hin. .Cansant hi.n oxi dey . Capsant hi none. sant hone;
Capsochr one; Caps‘gﬁ(g'gng?{%ngﬁrgﬁt%ﬁea?’dﬁﬁécehw&%‘gilﬂ&méﬁ gﬁwcgtﬁ’f“hl n;

16' - Car boxyl - 3' , 4' - dehydro- . gama- car ot ene; Carci noxant hi n; Cari caxant hi n;
bet a- Car ot enal ; pAstering iagléhﬁé@%mg@@n%ﬂ@sm?tét eAsRteng A EpEsRms;

al pha- Carot ene; beta- Carotene; beta, beta-Carotene; beta, ganma- Car ot ene;
bet a, [ epsi]- Car ohwosanthisy Azpising Azdfineldelysle; bet a, psi - Car ot ene;

ganmma- Car ot ene; ganmm, ganma- Car ot ene; ganma, psi - Carot ene; [delta]- Carotene;
[epsi] -Carotene; [epsi] (1l)-Carotene; [epsi],[epsi]-Carotene; [epsi],psi

- Car ot efj#o123jet a- QBacdértid phytoeried Basteib&pthrinaiha) Badttrodorhth bet;

[theta] - Carotene; xi-Carotene; [phi]-Carotene; [phi],[phi]-Carotene;

[ pbi ], X- Caroteneg &&{H?hrﬂ%ﬁn' -0 B8 A6 rf:i] L 8RierBaibeal ot ene;

psi , al pha- Car ot enee;‘ psSi , psi -%aét eﬁgl?o‘????et’a pfBCar o%egngi; egg’t a-
Carotene-5,6,5", 6,-di e i de;. beta: Carot.ene 5 8 5' .8 -di epoxi de; beta,
bot o Car ot ene- 2, SBarPsE e idie, BALBGRBe: Sofossfoosfit BBfE o

Car ot ene- 3, 4-di ol ;. bet a, bet a- Carot ene-3, 3' -di ol ;  beta, bet a-

Car ot ene- 4, 4' - di opactgiarabermepnoragthvethes Bisgnhydiobpcteneruberin 3¢4.3'4'-
Car ot ene- 3, 3' -

Bisdehydro-beta-carotene; Bisdehydrolycopene; 2,2'-Bis(4-hydroxy-3-methyl-
2-butenyl)-beta,beta- carotene; 2,2'-Bis[3-(glucosyloxy)-3-methylbutyl]-
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,gamma-
carotene; 2,2'- Bis(4-hydroxy-3-methyl-2-butenyl)-gamma, gamma-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-
psi,psi-carotene-1,1'-diol; 2,2'-Bis(O-methyl-5- C-methylpentosyloxy)-
3,4,3' 4"-tetradehydro-1,2,1',2-tetrahydropsi, psi-carotene-1,1'-diol; 3,3'-
Bis(thamnosyloxy)-beta,beta-carotene; 2,2'-Bis(thamnosyloxy)-3,4,3',4'-
tetradehydro-1,2,1',2'-tetrahydro-psi, psi-carotene-1,1'-diol; Bixin;
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di ol ; 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 - Carot ene-16, 16" - di ol ; beta, beta-Carotene-3,3"'-diol dipalmtate;
bet a, [eBsi -Carotene-3,3 -diol dipalmtate; beta, beta-

Car ot erl80124}' - di (Frdoxantiin, Calthaxa@dlrio; Canshaxanthiti; Clapsanthing Gapsenthin epoxide;

Car ot ene- 4, 4' di one; beta, psi-Carotene-3,4-dione; [epsi],[epsi)-

Car ot ene- 3, 3' - di WCepsarhkinond; [CapSaariinenCapsociome) CapRordbet; Taysdrabindions- 3, 4-
di one; beta, psi-Carotene-4,4'-dione; beta, [phi]-Carotene-3,4- dione;

psi, psi - Carot e”%aﬂmé‘fub@ﬁé?@%angbi if A RCadxyI-$ 4L RO AP califth AcdBiend; ene

5, 6-epoxi de; zeta-Carotene epoxi de; Carotene” oxl de;

bet a, beta-Carotene- 3.4 3.4 ~tetrol,. Jbeta, beta:Carotene- 2'..3" - tetrol;
bet a, bet a- Car ot ega;%?ﬁ%%‘ﬂ?ﬁ’ ¢ ecragrgd e l%g g O?M’P&Pﬂf@?fggegio'ﬂ:

6,3 ,6"-tetrone; é)eta, bet a-CarqQtene-2,3,2'-triol; beta, beta-

Car ot ene- 2, 3, 3' - t4arefene; (arofereXyalphs-Garotpnesbeta-Larptene; betadatarCawtene; Car ot ene-
3,4,4" -triol; beta,[epsi]-Carotene-3,4,31-triol; beta,[epsi]-

Car ot ene- 3, 19, 3' -beta,gamma-Giataderiep beta ] epSHr CumoteneSherq[hil-Caroteing; et psi-

bet a- Carotene-3,4,4"'-trione; beta, beta- Caroten-2-ol; beta, beta-

Car ot en- 3-ol ; betGarbiehe) gamne-€hrofens] ganlifti, farh@BC akotehed @ik pii-Chiotene;

bet a, [ epsi ] - Car ot en- 3-%I ; beta, [epsiiﬁ -Caroten-3'-01; beta, f%psi ]-

SZ‘L?ESP;{@;". ; BPﬁff;adEaZ{%jF%t??%%%%@;%;h mepfEb) (N ?%g%i%;?&gﬁfg?rgﬁnﬁ
1 - Ca S3 ol - . i1-Ca -16-0l : i i1-Ca -
o L oo o T ERHRESS -CsateRd: 7otz Efoleii et SRl s R ChoR g O

bet a, bet a- Car ot en- 4-one; beta,[epsi]-_ Caroten-2-one; beta,[epsi]-

Car ot en- 4- one; bdthetal<Gargtanet enee [philaGeratenedipbil £philrCerptenes [ nhHaX-
Carotone; Cel axanthin; Chiriquixanthin A; Chiriquixanthin B;

Chl or el | axant hi n;Cdrbiens; §phit,bsirarotehe; 3, Xx@mbtene; psi-Caroraren pii piphe<Cur btene;
C tranaxanthin; alpha-Ctraurin; beta-Citraurin; beta-

psi,psi-Carotene; [theta]-Carotene; beta- Carotene-5,6,5',6'-diepoxide; 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; beta,beta-
Carotene-4,4'-diol; beta,[epsi]-Carotene-3,2'-diol; beta,[epsi]- Carotene-3,3'-
diol; beta,psi-Carotene-2,3-diol; beta,psi-Carotené- 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-3,4-dione;
beta,beta- Carotene-4,4'dione; beta,psi-Carotene-3,4-dione; [epsi],[epsi)-
Carotene-3,3'-dione; beta,chi-Carotene-3',6'-dione; beta,X-Carotene- 3,4-
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;

beta,beta-Carotene-2,3,2',3'- tetrol; beta,beta-Carotene-3,4,3',4'-tetrone;
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Citraurinene; beta-Ctraurinol; G troxanthin; Conmpound X; C p.:

Corynebact eri um poi nsettias; Corynexanthin; Corynexanthin glucoside; C p.;
C.p.; Cp.; Cocetin; ganma-Crocetin; Crocetindial (dehyde); Crocetin

di gl ucosyl ester; Crocetin dinethyl ester; Crocetin gentiobiosyl glucosyl

di ester; Crocetin,gl,ucosyl thyl diester: Crocetin ent i.obi.osyl ester;
Croceti nseni al deﬁyg‘éh,l'c%r%t@%?’ @Eﬁé‘%@%’ﬁf’fﬂ#ﬁ’be@'gj oé?fﬁ'%ﬂgg?m RF RS psi n:
Crypt ocapsone; Cryptochrone;  al pha-Cryptoeutreptiellanone; Dbeta-

Crypt oeut rept i el IAEIERE-2.3y3 il i?%%sbﬁ?‘%@ﬁ%ﬁé@hbﬁ%‘?d@r%@fﬁnﬁnt hene;
Crypt oxant hi n; al pha- Crypt oxant hi n; beta-Cryptoxanthin; Cryptoxanthin
5,6,5',6" di epoxide4'-ttol; petayepsihCarotens-354,3'8tiokibetpfepsile Catatenet HiHitttoly 5, 8,
5',8" diepoxide; Cryptoxanthin 5, 6-epoxide; Cryptoxanthin 5, 8-epoxide; 50

Crypt oxant hol ; Cibetal[epdi REaithdherB, 203 AHbE béta] betd-Bah@RE3, 4, Piittonb;ebiBd-N;
Decahydr o- bet a-carotene; 1,2,7, g 11,127 .8 , 11", 12" - Decahydr o- psi , psi -

, 7,8,11, 7', 8 AR ! - L nsi s |
LT 11, 10, 7 RO lol Bety ik Cfotehd o REARYE Q@R At herk 30 2N

Decahydr ol ycopene, cgpr.enoxant hi n; Decapr.enoxant hj n di gl ycosi de;,

Decapr enoxant hi n %‘368513%02%%%&%5@&% ﬁj‘@wﬁ%gb& E%%F@F’%‘o

Bi sdehydro-, D dehydro-, NMbnodeh droDehgldroadoni rubi n, Dehydroadoni xant hi n;
Dehydr ocar ot ene 1Garotertyal} baa Eﬁﬂﬁﬁ@‘otelﬂf -0lDbetg.dt-Garatent 3ok etk psicCaroten-

3, 4- Dehydr o- bet a- carot ene; 3', 4' - Dehydr o- gamma- car ot ene;

3", 4' - Dehydr ocr y 3talxbeth psirCardehydhoh § epstisi-Larofdnh3-al; ¢pleif ol Caroten-3-ol;
Dehydr ogenans- P; Dehydrogenans-P; Dehydrogenans-P 439 nono- OH;

Denyr oy oxy e LER e e AR TP R0l Garsrenonaldeld, bet
Carotenone; beta,beta-Caroten-2-one; beta,beta-Caroten-4-one; beta,[epsi]-
Caroten-2-one; beta,[epsi]- Caroten-4-one; beta,psi~Carotfen-4-one; gamma-
Caroten-4-one; alpha- Carotone; Celaxanthin; Chiriquixanthin A,
Chiriquixanthin B; Chlorellaxanthin; Chlorobactene; Chloroxanthin;
Chrysanthemaxanthin; Citranaxanthin; alpha-Citraurin; beta-Citraurin; beta~
Citraurinene; beta-Citraurinol; Citroxanthin; Compound X; C.p.:
Corynebacterium poinsettiae; Corynexanthin; Corynexanthin glucoside; C.p.;
C.p.; C.p.; Crocetin; gamma-Crocetin; Crocetindial(dehyde); Crocetin
diglucosyl ester; Crocetin dimethyl ester; Crocetin gentiobiosyl glucosyl
diester; Crocetin glucosyl methyl diester; Crocetin monogentiobiosyl ester;
Crocetinsemialdehyde; Crocin; Crocoxanthin; Crustaxanthin; Cryptocapsin;
Cryptocapsone; Cryptochrome; alpha-Cryptoeutreptiellanone; béta-
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;
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Dehydr ol ycopene; 3, 4- Dehydrol ycopene; 15, 15' - Dehydrol ycopersene; 7',8, |IF,
12' - Dehydr ononapreno xanthin; 11',12'-Dehydrononaprenoxanthin; 3',41-
Dehydro- 17" (or 18)-0xo- ganmma- car ot ene; Dehydropapilioerythrin; 11, 12-

Dehydr ophyt oene; 11',12'-Dehydrophytoene;, 2'-Dehydropl ectani axant hin;

Dehydr or et r ocar o oxantholpeRoubisnanthiy Gycliewsty-eatotansovathiexenthig; 4’
Dehydr or ubi xant hi n; Dehydrosqual ene; 7,8,7',8' -Dehydrozeaxant hin; 7, 8-
Dehydr ozei noxant Mecahykieorbetaydatatemei 1, 25h8181,02,0681¢ 1', IbDigtahpdropaiysii N;

Deoxyl utein 1; Deshydroxydecapr enoxant hin; Di adi nochrone; D adi noxant hin;

Di anhydr oeschschebdotendnt Bi10;12454/,801 1%@9,—1581)3@@%% ﬁgslﬁjsi-éaréfene-
I a

D apocaroten-4-al; 4,4  -D apocaroteéne-4,4' - -8, 8"-Di apocar ot ene- 8, 8' -

dial; 6,6 -Di apqcﬁ""‘fﬁtﬁ%‘ﬁf‘ﬁ1‘>§%‘?5ﬁﬂ§§djgipﬂfpsgCﬁ@ﬁ?@i@? otene-8,8'-dioic

acid; 4,4'- Diapotarot'éh-4-orc apo rene; 4,4'-

Di aponeur osporen-4- 5 ic acid, 4,4'-D apophytoene; 4,4':Di apgphytof | uene;
4, 4'-Diapo-7, 8, %ci@%r&@?qpfﬁﬁg???a?%@ﬁé‘ ,;%QP’SQ%’F?P&PH ,dlﬁg“i?élﬁ‘;?idr 0-, see
al so Dehydro-, Mnodehydro 3',4'-Di dehydro-2'-apo-beta-caroten-2'-al;

3', 4' - Di dehydr o- Pecapigaoxsathin swnoglueosile; BeepoxyseoBantbin Mebydmoaseealso n; 3',
4' - Di dehydr o-bet a, psi- caroten- 16'-al; 3, 4-Di dehydro-psi, psi-
caroten-16-al; 3Bisdehgdroy,dideliyelie:, MoinadehyafoDiehpdroadordrublal; dehydr o- bet a
-carotene; 3, 4-Di dehydro-beta,[epsi]-carotene; 3, 4-Di dehydro-beta,

[ phi] - carot ene; %ﬁyaoqmmﬁb&y&ﬁf&é&@;Dé,;y;aédcargﬁéx%ﬁg;ég%yd@@i a,

psi-carotene; 3',4':-Didehydro-ganuria, psi -caroten 7 nydr o- _

%1 - chr ot ene: 7. SO AL oA s atorghel SIE TR Gdpo Juniman ARG O P!

2. 21- i one: 3, 4 L PRERGEOTR L DU e g LD T: 4 D1 dohydr o
Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P 439 mono-OH;
dehydrogenaﬁs-Phytoene; dehydrogenans-Phytofluene;
Dehydrohydroxyechinenone; 3'-Dehydrolutein; 3,4-Dehydrolycopen-16-al;
Dehydrolycopene; 3,4-Dehydrolycopene; 15,15'-Dehydrolycopersene; 7',8',
11", 12"-Dehydrononapreno xanthin; 11',12'-Dehydrononaprenoxanthin; 3',4'-
Dehydro-17 '(or 18")-oxo-gamma-carotene; Dehydropapilioerythrin; 11,12-
Dehydrophytoene; 11',12'-Dehydrophytoene; 2'-Dehydroplectaniaxanthin;
Dehydroretrocarotene; 3,4-Dehydrorhodopin; Dehydrorhodovibring 3',4'-
Dehydrorubixanthin; Dehydrosqualene; 7,8,7',8'-Dehydrozeaxanthin; 7,8~
Dehydrozeinoxanthin; Demethyl(ated) spheroidene; Deoxyflexixanthin;
Deoxylutein I; Deshydroxydecaprenoxanthin; Diadinochrome;
Diadinoxanthin; Dianhydroeschscholtzxanthin; 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-
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bet a, bet a-caroten-3-0l; 3',4'-Di dehydro-beta, beta- caroten-4-ol; 7, 8-

Di dehydro-beta, [epsi]-caroten-3-0l; 7,8-Di dehydro- beta,[phi]-caroten-3-01;
7, 8- Di dehydr o- bet'a;”X- carot en-3-0l; 3',41- D dehydro-beta, psi-caroten-3-ol;
3',4" Didehydro-beta,psi-caroten- 161-o0l

3', 4' - Di dehydr o- 19&aa;;cgs4i,4'1laampémrto.e:se;-4,4frﬂ>,ia1®phmoﬂmemHy@fmiapoﬂ,s,l1,12-

bet a, bet a- car ot en-4-one; 3',4'-Di dehydro-beta, psi-caroten- 4-one;

7', 8' - Di dehydr o- bettahydretlgeapengiawxantiin3 Didehiydrbr, sde dls®DIBYEY, 0- 1, 2-

di hydr o- psi, psi -carotene; 3, 4-Di dehydro-1, 2-di hydro-psi, psi- caroten-20-al;

6, 7- Di dehydr o- 5, G16HJA¥kidRo Bed Hile gL -Gardten3'-8l; 3'4-Di -2
3',4' -Didehydro-1', MI hydr o-lbetyg? psi%g{égat gﬁétﬁgglafgi’%lqld%dﬂq?

Di dehydro-1',2' -] oy Lo 0S| = oGakr et arahind ROy 3 4i- D dehydr o-
1', 2" -di hydro- betq g{;l'égtlra-ccao‘r?% %nozli 1’8 2]5‘151 g‘%@‘gﬁsga"%’,ﬁhlﬂ'dé'@@%@f?%@rpﬁ dr o-
psi, psi-carotene-1, 2-dj ol - 7. . 8. -Didehydr.o-5 6- di hydro-bet g, bet a-
carotene-3,5, 6, 3-cg1'{o§epf%qq-,al,§,,47]_)§ea¥ 6P H: W@Fﬂ&lgﬁg}s‘b&lg&’é{ Ogbeta,beta-
carotene-3,5,3 -triol; 7',8 -Didehydro-5, 6-di hydro-beta, beta 52 carotene-
3,53 -triol: 3 ,cm'oten)ieu@ﬁ‘ylald@hzdrpQ’etadpwytpn@;%ﬁd@yﬂmbntmfmﬁ@omez' -
triol; 1',16"'-D dehydro-1"',2'-di hydro-beta, psi-caroten-2'-01; 3',4'-

Di dehydro- 1', 2' 3di-Dyddhpdrocieta, Pplii}-caoehe 3,4 Diddhydid-befd, XEdatstoes a4 ', 2' -
di hydr o-beta, psi- caroten-2'-ol; 3,4-Didehydro-1, 2-dl ydro-psi, psi-

caroten 1-01 3 DidehyBololy tisfeddienly i o AT AR LR tehel7.0-

Di dehydr oi soreni er at éne _ ehydro- 4-ket 6- ganfina- car ot efle; 7, 8-
41,5 D dehyar o- POt IR FVERE 7 Dideh TR oGPl o
carotene; 4',5 -Di.dehydro-4,5% -retro- beta, hbeta-carotene-3,3' -diol; 4",
5' - Di dehydr o- 4, 5'ifeyHEn-BE: petsatoleneat-§lidehydrp-heta fptgrraroteny-3,3'diol; 7,8-
D dehydro-5,8,11', 12' tetrahydro-10 -apo-beta-carotene- 3,5,8-triol; 6',
7' - Di dehydr o- 5, 6 D8dehydra-bete ipsilraardieeal, betiol; 8 ArDidemedra-bStage- 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-o0l; 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;
3,4-Didehydro-1,2-dihydro- psi,psi-carotene-1,2-diol; 7',8'-Didehydro-5,6-
dihydro-beta,beta~ carotene-3,5,6,3'-tetrol; 6,7-Didehydro-5,6-dihydro-

beta,beta- carotene-3,5,3'-triol; 7',8'-Didehydro-5,6-dihydro-beta,beta-

52



pentol ; 6, 7-Di dehydro-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- |-ol;

Di dehydrotri kentriorhodin; 7,8-Di dehydrozeaxanthin; Di denet hyl ated
spirilloxanthin; 1,2,1',2" -Di epoxy-2,2"-b is (3- hydroxy 3-net hyl butyl) 3, 4-
di dehydro-1, 2, 1' camterteeﬁmmlﬂ‘;ﬂéﬂDwkhydm}'@t-é droEbetmpsiycatnsers-2, 2ot ene;
58,5 ,8 Depoxycryptoxanthln 56,5 ,6"-D epoxy-5,6,5,6"- tetrahydro-

bet a, bet a- car ot atiel; 1516 Tidely/drdoi M@&tﬁpm&aﬁcﬁéﬂ-@*ﬁlﬂl'ﬂ‘ Didehydro-
bet a, bet a-carotene; 5,8,5,8 -D epoxy-5,8,5",8 tetrahydro-beta,

bet a- carot ene; 36 ﬁhy&o-ﬁ@tagék‘il&{fotei .03 @-Dfd@ﬁgf(ﬁmdﬁ‘pdﬁgaﬁh i

carotene- 3,3 -diol; D epoxy- tetrahy o- bet &, bet a-

car ot ene- 3, 3' - di 5 tr dr_o et a, bet a-

car ot ene- 3, 3' d| %dte%z : 3’4231‘1%3’%‘81? d‘gy‘gbg“’“i’%s‘"’g"f tﬁ%);;a"rlb &t a. bet a-
caroten-3-o0l; poxy- 6,5, 8 tetrahydro-beta, beta-car ten-
3-01; 5,8,5',8 WM?IQ@WT@W'MFTCWO Bebidehuirgiersrasnes S o

6,5 ,8 -Di epoxyzeaxant hin; 53 5,8,5", 8 -Di epoxyzeaxant hin; Digenti obi osyl 8,
8 -di apocar ot enéDlés%l&*drdﬂdmt@gamma-((aMdm, T8¢ Didsbpgnoreningtiohe; 4!, 3 -

di apocar ot ene-4, 4' -di oate; D glucosyl 8,8 - diapocarotene-8, 8'-dioate;

Di hydr oanhydr or imdelvyd%urs'-r&ro-ﬁaa bau&w&e%'saumehpm §'aietbDRELpE;-9 - di one;

9',10' - D hydro-9' -apo-[ epsi]-carotene-3,9' ~di one; 7' - Di hydro 7 -
apo bet a- car ot en AViaTo roten-61- one;
7, 8- Di hydr oastaxgﬁ?ﬁ%&nm%&yﬁg‘# gr ocgr%tr%t%%o‘vlﬁ}?la%ydp(g??:r eta- carotene;

3 et E%Etenw %d%ah‘%y%?%?%yﬁ%ﬁ‘é ﬁrpima bé;a-c%rotena hydr o-

ganmm, psi - carotenge; 7' ' 13/ a] -carote

Di hydro-[epsi], ps?' 'dl‘énﬁs é@ elrie 191312’11!29 ﬁggdrlel% é‘it@hbf‘éﬁoo‘%%ﬁ bgtag:aqgtmdr o-

psi, psi-carotene; 7, 8-
3,5,8-triol; 6', 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;
Didehydrotrikentriorhodin; 7,8-Didehy§1rozeaxanthin; Didemethylated
spirilloxanthin; 1,2,1',2"-Diepoxy-2,2'-b is (3-hydroxy-3-methylbutyl)3,4-
didehydro-1,2,1',2'-tetrahydro-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',8'-Diepoxy-5,6,5'",8'tetrahydro- beta,beta-carotene;
5,8,5',8'-Diepoxy-5,8,5',8'tetrahydro-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'tetrahydro-beta,beta- caroten-3-ol; 5,6,5',8'-Diepoxy-
5,6,5' 8'tetrahydro-beta,beta-caroten- 3-0l; 5,8,5',8'-Diepoxy-

5,8,5',8'tetrahydro-beta,beta-caroten-3-ol; 5, 6,5',8"-Diepoxyzeaxanthin;
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D hydr o- psi, psi-carotene; 7,8-D hydro-beta, beta-carotene 3,3 -diol; 7,8 -
D hydr o- bet a, psi-carotene 3,17- diol;

9',10'-Di h‘ydro- bet'a, psi-carotene-3,17' - diol; 7,8 -D hydro- ’
[epS|] psi-carotene-3,17' -diol; 1,2-D hydro-psi, pS|- carotene-1, 20- diol;
5, 6-Di hydro bet aSife¥'$-Dispoxpeax@)tBinsDigentiaitiosyl 8, $-diapoBirhtede-8; 8.dioate;

bet a, beta-carotene 3,5,3 -triol; 1',2 -D hydro-beta, psi-caroten 1'-al;

7', 8" - Di hydr o- beDi+(béth,D>gluod aﬁbs ~4,4% didpochiobsn@rdps Ididuitd; T ggten-1'-ol;
1, 2- Di hydr o- psi , psi - cargtenm? 9105 6- Dgphydro be‘?‘; Bluwosi?

bet a- car of ene- 3 %la%gﬂ%geﬁé% -dl(?ra %ﬂ @prenoggﬁﬁ?ao‘hﬁﬂﬁl s &gl%% %‘pg'z :

3'-tetrol; 7,8 (or I N nonogl ucos

denyar ol 3cogenge%§dr i %a% 8”h§¥%,r@éﬁyﬂﬁw”&%-%qppi e%éteae%‘y i o- 4,4 -

di apocarotene; 7', 8 S | apocar otgn '-Di hydro-4,4" -
di apocar ot en- 4- 0|7(z8 ?thmdroﬂ apo-be@ P?}@Iﬁeﬁ-séon@l 5-,@T%M‘§T9r5)'ﬁ304‘8'léﬂrfh¢€h-oxy-
gama- carot en-2' yl rhammosi de 1 -Di hydro-1"', 2" -di hydr oxy- 4-

ket ot orul ene; 1' cﬁ‘oteh-&WdreoJS-Dihydrbaktyxhrﬂny;hﬁasDMWa&; 4 -Ditydeb--
D hydro-3,1' -di hydroxytorul ene 54 rhamoside; 1',2'-D hydro-4,2'-

di ket ot orul ene; BetalbdHyRh6, 3[,41@;1tj}drsuawmtéhe 737|-Dﬁlyd53 Batdrcaro%enep’y'ypnsyl -
4- dehydr ot orul ene; 1', 2 -Di hydro-1' - gl ucosyl - ketotorul ene; , 2 -

Di hydr o-1 hydr O)qgu)gﬂox u @{ gél'g%ﬁﬁ 718"-6111}’@ -%‘mu;a %motéﬁxdf %X)ﬁlny&pbac;t ene,

1',2'-Di hydro-2' dro car otene;

1',2" -D hydro-1' dr ox COS N

1',2' - Di hydro-1' ﬁ’éﬂ?zﬁ?ijlc"g W&?q}é%a@at‘f?ﬁ%n%‘ ime;él%tpﬂl)yéf%[efsﬂ’l’ﬁydroxy-

4- ketotorulene 1 ro-1'-hydroxy-4-ketotorul ene glu003|de 1,2 -

Di hydro-1' - hydr ofégtgﬁme 1r31)imbh@©@ta-@rotzne, bi2nDihydror psi,pei-eaigiepeiché ene

glucoside; 1',2'-Di hydro-1'-hydroxytorul ene rhamoside; 1, 2-
Dihydro-psi,psi-carotene; 7,8-Dihydro-beta ,beta-carotene 3,3'-di01; 7',8'-

Dihydro-beta,psi-carotene 3,17'- diol; 9',10'-Dihydro-beta,psi-carotene-3,17'-
diol; 7',8'-Dihydro- [epsi],psi-carotene-3,17'-diol; 1,2-Dihydro-psi,psi-
carotene-1,20- diol; 5,6-Dihydro-beta,beta-carotene 3,5,6,3'-tetrol; 5,6-
Dihydro- beta,beta-carotene 3,5,3'-triol; 1',2'-Dihydro-beta,psi-caroten 1'-ol;
7',8'-Dihydro-beta,psi-caroten 3-ol; 1',2'—Dihydro-[phi],psi- caroten-1'-o0l; 1,2-
Dihydro-psi,psi-caroten-1-ol; 5,6-Dihydro-beta, beta-carotene-3,5,6,3'-tetrol;
5,6-Dihydro-beta,[epsi]-carotene-3,5,6, 3'-tetrol; 7,8 (or 7',8)-
Dihydrodecaprenoxanthin monoglucoside; 1',2'- Dihydro-3'4'-dehydro-3,1'-
dihydroxy-gamma-carotene; 1,2-Dihydro-3,4- dehydrolycopene; 1,2-Dihydro-
3,4-dehydro-1-OH-lycopene; 7,8-Dihydro-4,4'- diapocarotene; 7',8'-Dihydro-
4.4'-diapocaroten-4-al; 7',8'-Dihydro-4,4'- diapocaroten-4-oic acid; 1',2"-
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
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D hydrol ycopene; 1',2'-Di hydrol ycopene; 7,8-D hydrol ycopene; 1,2- D hydro-
1- met hoxy-1 ycopen-20-al ; Di hydronet hoxyl ycopene; 5, 6-Di hydro- 4-

nmet hoxy- | ycopen- 6-one; 1, 2-Di hydroneurosporene; 1',2'- Di hydroneurosporene;
1, 2-Di hydro-I-O+1lycopene; 1',2'-Dihydro-1'-O+ torul ene; 2'-

Di hydr ophi | I'i psiaxanthin; D hydrophyt oene; 1, 2- D hydrophytoene; 1',62'-

Di hydr ophyt oene; rhanzoBidey ify25hlyydué-dParisketatoridens; B BihydroplvpxH]-doredesin; 7, 8-

D hydro-8, 7' -retro-beta, beta-carotene; 7',8' - D hydrorhodovibrin; 7,8 (or

7',8')-Di hydros ant;z'rmhydmbllugluoasﬂ-s mdehyurownﬂaﬁa? IIQEJ‘Mhydrb 1'ERicosyl-4-
Di hydrospher0| dene; 3,4-Di hydrospirilloxanthin; 3,

D hydr oxycant hax 39 S E%@&] ﬂ%;k&g

bet a- car ot ene; Zﬁgﬂogrﬁly er'?’olx%/ ?eta %gt%aég@g ne g gi ohe: éj D| hydroxy-
e vy oo b R S S fop R £,
carotene-4,2'-dione; 3,3 Dlhgé:l oXY- beta chi -carotene-4, 6'-dione; 3,3 -

Di hydr oxy-chi, chga@macﬁaéqfenfsl =Lihydre-1 "‘b}’@ﬂﬁﬁfdﬁl‘&@mt@’é@&emﬂéﬁr ot en- 4-
one; 3,3 -Di hydroxy bet a, bet a- car ot en- 4-one; 3, 2'-Di hydroxy-beta,[epsi] 55

car ot en-4-one; 3 132'-1Dhy@4dfb&1ydmyﬁﬁ-lie§@gm}lmaaaIMGm1'42'-«D1hydre-13 hyﬂtdxydr oXy-
bet a, chi -caroten-6'-one; 3, 8-Di hydroxy- chi, X-caroten-6-one; 3,3'-

Di hydr oxydehydr o4kieteomine; B[ReDiRydB-1-Biduydr-xytoforBietle Birdodddyet zi- car ot ene;
3,3 -Di hydroxy-7,8,7",8 -dehydro- beta-carotene; 3,3 -Di hydroxy-7,8-dehydro-

bet a- car ot ene-5' rfihvpqXh he roid 1,2"-Dihydro-1- h 1
3, 3' - D hydroxy-2, 3- d&dehygﬁgx%sgt ot%e?ngoréeér ot ene’ 0, yélroxr?rtoru %

D1 hydr oxy- 7, 8- df SERAPE- weraAre LaPIRERRSaioBils 527 5 yarony- 2, 3-

g;? :h%g{ g_ beta, betﬁyd%glrygct)pegtllelll %‘rl]%my%rcﬁyc_o;)ene O%r8C3I)()1hydrolycop(g}1e‘iehfl 1ﬁy dro-
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; Dihydrophytoene; 1,2-
Dihydrophytoene; 1',2'- Dihydrophytoene; 1,2-Dihydrophytofluene; 1',2'-
Dihydrophytofluene; 7,8- Dihydro-8,7'-retro-beta,beta-carotene; 7',8'-
Dihydrorhodovibrin; 7,8 (or 7',8")-Dihydrosarcinaxanthin; 3,4-
Dihydrospheroidene; 11',12'- Dihydrospheroidene; 3,4-Dihydrospirilloxanthin;
3,3'- Dihydroxycanthaxanthin; 3,3'-Dihydroxy-alpha-carotene; 3,4-Dihydroxy-
beta-carotene; 2,3-Dihydroxy-beta,beta-carotene-4,4'-dione; 3,3'- Dihydroxy-
[epsi]-carotene; 2,3'-Dihydroxy-beta,beta-carotene-4,4'- dione; 3,3'-
Dihydroxy-beta,beta-carotene-4,4'-dione; 3,3'-Dihydroxy- beta,[epsi]-
carotene-4,2'-dione; 3,3'-Dihydroxy-beta,chi-carotene-4, 6'-dione; 3,3'-
Dihydroxy-chi,chi-carotene-6,6'-dione; 2,3-Dihydroxy- beta,beta-caroten-4-

one; 3,3-Dihydroxy-beta,beta-caroten-4-one; 3,2'-Dihydroxy-beta,[epsi]-
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caroten-4-one; 3,4'-D hydroxy-2, 3-di dehydro- bet a, beta- caroten-4-one; 3,3 -
D hydr oxy- 2, 3-di dehydr o- bet a, [ epsi ] - car ot en-4-one; 3, 8-Di hydroxy-7',8" -

di dehydr o-chi, X-carot en- 6-one; 3, 6'-Di hydroxy-7, 8- didehydro-6', 7' di hydro-
beta, [epsi]-carotene-3',8' -dione; 3,3 -Di hydroxy-

7, 8- di dehydr o- 7' ¢@otgndyees 3,3bBilydeony-eda, [speihrecagtera4-oiegha'-Didydroxy-

D hydroxy-3',4'-didehydro-1',2'-di hydro- beta, psi-caroten-4-one; 1',62'-

Di hydroxy-3', 4' - bétalehiychisted-6-&ne; dj8Apihyardayettd Xpsiroted -0y 3;34- one; 3, 5-

Di hydr oxy- 6, 7-di dehydro-5,6, 7', 8 -tetrahydro-7' -apo-beta- caroten-8'-one;

6, 3" - Di hydr oxy- 7p; 'dr&dﬁ%-@eéacg;o}gé: BS‘-'TSIE}}’&}'B)%?- ,%L@ehﬁgtbﬁget%?&%ﬁé]e'

3, 8-dione; 3,3 -D hydroxy-5, 8,5 | epoxy-bet a-carote

Di hydr oxy- 5, 6-di - 10" - =b&tar carat en- 10 - al,y ,,5..6- Di hydr -H. 6-

di ydr o- 10 apo- Dot RIRArBVERE o Bt eatisndy 1 pBiony S ey lies 12 -
apo- beta-caroten-12'-oic acid;, 3,3'-D hydroxy-7 8=di Fﬂ)ﬁ/‘dr 0- het a,

bet a- car ot ene- 4bda-carolme-S',8'-epoxdendd r]ai\)'dmxy 3-didebyirebstahetmenarotene-o'

D hydroxy-1',2' - di hydrotorul ene; 3,3'-D hydroxy-4, 4'-di ket o-beta- carotene;
3, 3' - Di hydroxy- #42dioné;r3e3'- Ditydrdxat B8-diiehydradeth, beta-chirotene-3,4'-8loneti A48Y| at e;
3,19- D hydroxy-3',6'- dioxo-7,8-di dehyro-beta,chi- caroten-17-al;

1,1 - Di hydroxy- 2Dﬂiyd€5>{yh7%Slmb'dtolbel’a,&ﬁqcﬁotétﬁly,é'bddaﬁé}-3%3’-4)ihydro>gy— 2,3-
3',4' -tetrahydrol ycopene; 3,3'-D hydroxyechi nenone; 56 3,3 -Di hydroxy-5, 6-

epoxy- al phacar ot giydo SonBebledi sl 2RO SCALRLARE bR

Di hydroxy- 5, 6- epoxy-bet a- Cléll’ ot ene; ) -bgt é taéar ot ene;

01y ey’ sor ont oPaPRHesies 34 DRRRELy S Ntk i e gnes 3.3

Di hydr oxyl ut eochrone; D hydroxyl ycopene; 3, 1' -D hydroxy-2'-(5-C-

met hyl pent osyl ox}yhydro 2,51%319’@50&61%[62811-e@lﬁgfar‘bm%tfiaﬁ-éﬂwdm “8n- 4- one;

D hydr oxyneur osporene; 2',3'-Di hydroxy-2-nor-beta, beta-carotene- 3, 4-di one;
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-5,6,7,8-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-

1,2,1',2"tetrahydro-3,4, 3',4'-tetrahydrolycopene; 3,3'-Dihydroxyechinenone;
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3, 3" - D hydr oxy-2-nor-13-bet a, bet a- carot ene-4, 4' -di one-3- acylate; 3,3'-

Di hydr oxy- 2- nor - 13- bet a, bet a- carot ene-4, 4' -di one-3,3"' - di-acylate; 1, 2-

Di hydr oxyphyt of | uene; Di hydroxypirardi xanthin; 3,3'- Dihydroxyretro-beta-
carotene; 3,3 -Di hydroxy-2 3,2',3 -tetradehydro-

bet a, bet a- car ot e38% D;Wdrajnyeﬁqé- epoSy&lph@cd:wlﬂn@%y}'-DlBy&oxﬁs—Stqioﬂjapd@hy.dr o-
bet a, bet a- carotene-4, 4' -di one; 3,3 - D hydroxy-2,3,2',3' -teradehydro-

bet a, bet a- car ot eggoténd' 3,3l Dﬂ@d%x&%‘@eﬁ@iﬁbeta—@ar@tena j}?“bﬂﬁ&oi}t—% 8z 8" -

t et radehydr o- bet a, beta car oten 4 one; 1, droxy-

tetradehydro-1, 2

D hydr oxy-5", 6' g%_e%%fé %Ilz’gh 118@%9%@&1%&1)%? %)%eét%}d%r? ca?rotglh

1'-Di hydroxy-1,2 etrah dro zet ene; 5,5 -Di hydroxy 5,6, 5

6' -t etrahydro- be‘?g ﬁé%%ﬁrewm 8"%"“3’ f‘éﬁﬂw r°§yi§'k@'89€9'ﬁ9¥9>37 78" -
tetrahydro-chi, chi-carotene-6,6'-dione; 9', 1 0'-D hydro-beta- zeacarotene

3,17 - iol: Di kePtyd r@@@t@nObmrm,cDabydr@xylymp@m 32 Dihydobxel'soldeCt er i or uberi n:
3,4-D ket o- beta-carotene; 4,4'-D keto-beta- carotene;

4,4' -Di ket o- gammeﬁglpehmsyl;oxﬁ),-gl,'41-diaiekﬁ1rm1yzltdillh}&k@-lbbtlajpsi-céioﬁh#- one;
Di ket odehydr o- bet a-carotene; 4,4'- D ketol ycopene; D ketopirardixanthin;

-Di ketoretr ODH@HWE%@}??@'% -Dlﬁ%vdf@i;ﬂﬂ Bbt- 9&& @Xﬁféﬁr&&he% gadighene:

ket
3
,2' -Di ketospirilloxanthin keto- 7, trade hydfozeaXant hin;
3 -
3 -

Di et hoxy - be b aplgl Rt b Enhed bl ﬁg{qﬁwmh@o&sbet 37! 1 - car ot ene;

3,
2
3
3, Di net hoxy- gaimma- aro ene,;

3',4' -dehydro-g -.car ot ene 1' - Di met hox ydr 1,2, 7

8 oA Q%ﬁt B %11221 2, T,
8'

2

2,

- hexahydr o- psi P¥IFT¥T etam%?%%éz @O‘Z‘F‘
- hexahydr o- psi , psi -caroten-2-one; 1,1'-Di methoxy- 3 4- di dehydr o- 1
1,2 -tet rahydDﬁl}'ﬁmephﬁoﬂum Bifwdraxypirainasthing3y3' SDihydroxgietiohetso- 1,
1',2' -tetrahydro-psi, psi-caroten-4-one; 1,1 -D nethoxy-
carotene; 3,3'-Dihydroxy-2,3,2',3'-tetradehydro- beta,beta-carotene-4,4'-dione;
3,3'-Dihydroxy-7,8,7";8'-tetradehydro- beta,beta-carotene-4,4'-dione; 3,3'-
Dihydroxy-2,3,2',3"-teradehydro- beta,beta-carotene-4,4'-dione dipalmitate;
3,3'-Dihydroxy-7,8,7',8'- tetradehydro-beta,beta-caroten-4-one; 1,1'-
Dihydroxy-3,4,3',4'- tetradehydro-1,2,1',2'-tetrahydrod-psi,psi-carotene-2,2'-
dione; 3,8'- Dihydroxy-5',6',7',8"-tetrahydro-5'-apo-18'-nor-beta-caroten-6'-
one; 1, I'-Dihydroxy-1,2,1' 2'-tetrahydro-zeta-carotene; 5,5'-Dihydroxy-5,6,5',
6'-tetrahydro-beta,beta-carotene-3,3'-dione; 3,3'-Dihydroxy-7,8,7';8'-
tetrahydro-chi,chi-carotene-6,6'-dione; 9',10'-Dihydro-beta- zeacarotene 3,17'-
iol; Diketo-, see also Dioxo- or ~-dione 2,2'- Diketobacterioruberin; 3,4-Diketo-
beta-carotene; 4,4'-Diketo-beta- carotene; 4,4'-Diketo-gamma-carotene; 4,4'-
Diketocynthiaxanthin; 3,3'- Diketodehydro-beta-carotene; 4,4'-
Diketolycopene; Diketopirardixanthin; 3,3'-Diketoretro-beta-carotene; 3,3'-

Diketoretrodehydro-beta-carotene; 2,2'-Diketospirilloxanthin; 4,4'-Diketo-

7,8,7',8'-tetrade hydrozeaxanthin; 3,3'-Dimethoxy-beta,beta-carotene; 3,3'-
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, 7,8,1", 2'-hexahydro-psi, psi-carotene;

- D et hoxy l,2,7,8,11,12,1',2' - octahydro-psi, psi-carotene;

- Di et hoxy- 3, 4,3 ,4'-tetradehydro-1,2, 1',2"'-
rahydro-psi, psi-carotene; 1,1 -D nmethoxy-3,4,3 ,4"-
t radehydr o- 1, 2DihetRoxy-teta[apsifcarotend; ,BWDMamOk%mn&a%ﬁﬁéme;B'—l, 1" -
D met hoxy-1, 2, 1 ,2' -tetrahydro- psi,psi-caroten-20-al; 1,1 -D nethoxy-
1,2,1',2"-tet rahmﬁﬁah@@- 3%"—&6‘1&%@1 ea-ca}otl:né ;O f@lﬁﬁiﬁbx% 3% aldegydro-

tetrahydro psi, psi-carotene-4,4" -dion , 177 "D et hoxy= 1.2,

t et rahydr ol ycope t e rene;

D et hgl cr o%:let Pnpgﬂ 7'3hg‘ &@g%)ﬁ és&icéarrog he’16ﬁi§{’&ﬁ§)§U g’tg' djé%%’ﬁﬁot hyl -

di t 8, i t, t 8,8'-
i oater 2 501 noh2d %°‘?‘§epszc%x S BN aheich F INBR By b ant b n 3,

3' - Di oxi - 4- oxo- bet a-carotene; Di oxo-, see also D keto- or - dione 5, 6-

Di oxo- 10' - apo- 5, éidelsiisohe.a' Rdeteahydroimi peitcardters; b.1-Bimehexsed,bet a,

bet a-carotene 5,6,5',6'-tetrone; 7,8,11,12,13,14,15,7',8" ,11',12',15" -
Dodecahydr o- 13, 15de1iﬂrd—5 2 l@!ﬁaotfdhgdrbEpsi,ﬁsl-camar-Mne,pﬁ1'=m1m&tcﬁd9- | 5-0l ;
Dodecahydr ol ycopene; al pha- DoradeC| n;, bet a- Doradeci n; al pha- Doradexant hi n;

bet a- Dor adexant h i1 | '
6- Epi kar poxant hi %978190?%% rtel '}fépgarotgﬁ%xl;‘f ;]5] tho§ ???2?1211[121 2-

5, 8- Epoxy- al pha- ene OXY. t A

1. 2- Epoxy-1, 2, 7, @3@3} i°zp5}’p3§§ar‘i?ge’xl21 : :3439 %sffe“&g?hyél&}'&zeh@'

5, 6- Epoxy- 58 ce awn~' y e
.. 7,8 -di dehydﬁgﬂsvrgso-@ﬁwaﬁmséﬁal bé?laleﬂzoasy& ‘baé’cs’tegad%mo-l 2,12"

5, 8- Epoxy 7', 8 - didehydro-5, 8-di hydro-beta, beta- carotene-3,3 -diol;

1',2' - Epoxy- 3 4tetrahtrdﬂe+py£pso-carownedl,2ﬁ-y1mm bé’t— E;Ipsﬂloxw-ér%l',éhteﬁ'abyd;ro-

5', 6" - Epoxy- 6, 7 di dehydro- 5,6,5"',6' -tetrahydro-beta, beta -carotene-3,5,19
(or 19'), 3'-t etp@,bﬁ-&'rot@h—-zmxm'-Dimethoxy— 1,2,1',2"tetrahydro-psi,psi-carotene;

1,2
1,1
1,1 -
tet
te

1,1'-Dimethoxy-1,2,1',2'- tetrahydro-psi,psi-carotene-4,4'-dione; 1,1'-
Dimethoxy-1,2,1',2'- tetrahydrolycopene; 1,1'-Dimethoxy-1,1',2,2'-
tetrahydroneurosporene; Dimethylcrocetin; Dimethyl-6,6'-diapocarotene-6,6'-
dioate; Dimethyl-8,8'- diapocarotene-8,8'-dioate; Dineapolitanosyl-8,8'-
diapocarotene-8,8'- dioate; 2,2-Dinor-beta,beta-carotene-3,4,3',4'tetrone;
Dinoxanthin; 3, 3'-Dioxi-4-oxo-beta-carotene; Dioxo-, see also Diketo- or -
dione 5,6- Dioxo-10'-apo-5,6-seco-beta-caroten-10'-al; 5,6,5',6'-Diseco-beta,
beta-carotene 5,6,5',6"-tetrone; 7,8,11,12,13,14,15,7',8',11',12',15"-
Dodecahydro-13,15":14,15' biscyclo-15,15'-seco-psi,psi-caroten-15-ol;
Dodecahydrolycopene; alpha-Doradecin; beta-Doradecin; alpha-

Doradexanthin; beta-Doradexanthin;

[00125] Echinenone; Echininone; Eloxanthin; 6-Epikarpoxanthin; 3'- Epilutein; 5,6-
Epoxy-alpha-carotene; 5,8-Epoxy-alpha-carotene; 5,8~ Epoxy-beta-carotene;
1,2-Epoxy-1,2,7,8,11,12,7'.8',11",12'-decahydro- psi,psi-carotene; 5,6-Epoxy-
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6, 7- di dehydro-5,6,5",6"' - tetrahydro-beta, beta-carotene-3,5,3 -triol;

5',6' - Epoxy- 6, 7-di dehydro-

5,6,5,6"-tetrahydro-beta, beta-carotene-3,5,3" -triol 3-acetate; 5,8 -
Epoxy- 6, 7-di dehydro-5, 6,5, 8 -tetrahydro- bet a, bet a-carotene-3,5, 3" - triol;

@ hyr o1 G - apo. BAeRgs? ﬁéf?ﬂyd%‘ﬁ%é B St R SOEIPRGIRY 12 - apo-

bet a- carot ene- 3, 12' -di ol xy-5, 6-di hydr o- beta bet a- car ot ene; 5, 8-
Epoxy- 5, 8- di hydr dldshydrots- éﬂb’éf%b@hbetaﬁc*’@tﬁpﬁ)&§ -digl; 4. 4iBnpayd.Bet a, [ epsi | -
Ecar ot ene; 5, 8- Epoxy-5, 8-di hydro-beta,[epsi]- carotene; 1',2'-Epoxy-1',2'-
di hydr o- bet a, psi di:hhmdredeZ' dihydzo—bala@xiycarbtena-eljStﬂfﬁmxirépbﬂijdﬁlpmhe-car ot ene;
1, 2- Epoxy-1, 2-di hydro-psi, psi- carotene;

5, 6- Epoxy- 5, 6- dl 5635 8~ tz&hhﬁﬁbﬂo@@r&tae@men&s% EPR¥N 99, Eﬁtetrol 5'6' -Epoxy-
di hydr o- bet a, bet a- car ot ene- 3, 3' - |o 5, 8- Epoxy 5, 827di ydro- be

bet t 3, 3, 3'-
et a-carotene: 3 §ndlithiaris® Favi %o R T
bet a. [ opsi ] 22?28f«§d%ﬂ>£de€§4 &éfa%aﬁzd? ' é?a'r%tene-? RSl o

di hydr o- bet a, [ep3|4 car ot ene- -t oI 6- Epoxy- 5, 6- di hydr o- bet a,

bet a- car ot en- 2- ob", '@m%%;ﬂl@mdmﬁ ﬁ,‘)ih&'ﬁettvéwéroﬂrmtab@mc@nomw’ B triol;
5', 8 -Epoxy-5', 8" -di hydro-bet a, beta-caroten-3- ol; 5, 6-Epoxy-5, 6-

di hydro-beta, [ ep§i6]-Ep<a«395,é4diRyd®d>-12'5ap6-lEmwet‘én@3,dEhdddh G;S-lﬁabay-ﬁaﬁ--
caroten-3-o0l; 5, 8-Epoxy-5, 8-di hydro-beta, psi-caroten-3-0l; 5, 8- Epoxy-

3, 3" - di hydr oxy- aliRjdrd: 80'H srb%ta-éar&eﬁmw-cﬁoﬁ5*ad151535@t535-yd1h%dma'2d%&ﬁhydro-
5,6, 7, 8-t et rahydr od- bet a, bet a- car ot en-'8- one! b’ Epoxy-

e T o Sy
éo éémz(g gr |3n or %E)gy-g%t cﬁhy%r eta, eta-carlot%:né, g é-gleoogy-%(,:ﬁﬁﬁ‘xygro-beta,[ep81]-
~ Ecarotene; 5,8-Epoxy-5,8-dihydro-beta,[epsi]- carotene; 1',2'-Epoxy-1'2'-

dihydro-beta,psi-carotene; 1',2'-Epoxy- 1',2'-dihydro-[epsi],psi-carotene; 1,2~
Epoxy-1,2-dihydro-psi,psi- carotene; 5,6-Epoxy-5,6-dihydro-psi,psi-carotene;
5,6-Epoxy-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'-
diol; 5,6-Epoxy-5,6-dihydro-beta,[e;osi]-carotene-3,3'-diol dipalmitate; 5,8-
Epoxy-5,8-dihydro-beta,[epsi]-carotene-3,3'-diol; 5,6- Epoxy-5,6-dihydro-
beta,[epsi]-carotene-3,3',6'-triol; 5,8-Epoxy-5,8- dihydro-beta,[epsi]-carotene-
3,3',6'-triol; 5,6-Epoxy-5,6-dihydro-beta, beta-caroten-2-ol; 5,6-Epoxy-5,6-
dihydro-beta,beta-caroten-3-ol; 5',8'-Epoxy-5',8'-dihydro-beta,beta-caroten-3-
ol; 5,6-Epoxy-5,6- dihydro-beta,[epsi]-caroten-2-ol; 5,6-Epoxy-5,6-dihydro-
beta,psi- caroten-3-ol; 5,8-Epoxy-5,8-dihydro-beta,psi-caroten-3-ol; 5,8-
Epoxy- 3,3'-dihydroxy-alpha-carotene; 5,6-Epoxy-3,3'-dihydroxy-

7',8'didehydro- 5,6,7,8-tetrahydrod-beta,beta-caroten-8-one; 5',6'-Epoxy-3,3'-
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di hydr oxy- 7, 8-di dehydro-5', 6' -di hydro-10, 11, 20-tri nor-beta , bet a-car ot en-
19',11'-olide 3-acetate; 5, 6-Epoxy-3,3'-di hydroxy-5,6- dihydro-beta,chi -
caroten-6'-one; 5, 8-Epoxy-3, 3" -di hydroxy 5, 8-di hydro- beta, chi-caroten-6"-
one; 5, 6- Epoxy-3, 3 d| hydr oxy- 5, 6, ‘

tetrahydro-beta o ten-1 ol oxy (2 3- epoxy-
3- et hyl butyl ) -4 l}&r@ﬂ el@ld ?r\%p%lﬂgﬂﬁtﬁlf |1§q§2°ztfm?fr ?-oqalozil 2.
tetrahydro-psi, @)SI caroten | - - Epoxy-1,2,7, 8,7 hexahydro-

psi , psi - car ot en 15'-@1d§p6')@rEpoyﬁr3bﬂW6toxuﬂo%dndeh@méf,6't éﬂnyéto- al; 5,

6- Epoxy- 5, 6-di hydr o- 10" - apo- bet a-carotene-3, 10' -diol; 5, 8- Epoxy- 3-

hydr oxy- gamra C10,01,20<rindr- et atacyardtehyior DwliBe B-adetbﬁe¢5'96'$pox§m3'bet a-
caroten-8'-al; 5, 6-Epoxy-3-hydroxy-5, 6-di hydro-10'-apo- bet a- caroten 10' - al

502; 5, 6 Epoxy . 1t - )
6- Epoxy- 3- hydr 05139355@%9);1}8 %d_@l%%ﬂ{?—?ﬂéﬁﬁﬂ;%m ngéggéﬁg&?&#%g’gﬁ ct'IB?lgotone 5, 8-

Epoxyl ut ei n; fo) 12,7 r rot ene;

1, 2- Epoxy-1, 2, 7?%%&; 8(%&]% a%zatgél‘%@?%m% dlﬁg gﬁoldﬁ'l gﬁools)et Epoxy-
7,8,11,12,1",2', 7', 8 -oct ahydro het a en-2-ol; 1, 2- E oxyphyt oene;
5, 8- Epoxyr ubi xa?ﬂr‘Pﬁeﬂ'ﬁ'Sne’@ -Epex¥y3.8 - éhgﬁopy— {" db%a,clﬁeqaao a- car ot ene-
3,5,6,3 -tetrol; 5 ,6"'-Epoxy-5,6,5",6"-tetrahydro-

bet a, bet a- car ot mwe-5;5,-Epc8s}33,3'-dibydIOXy-55,768'Emmhy®o;b¢ta,,[EpsiB-baroten-l 1,19

t et radehydr o- 5, 6- di hydr o- bet a, bet a- car ot en- 4-one; 5, 6- Epoxy-3,3',5'

19" - t et ra- hydr oxlide; 1%, 27-Epdk gpah{af3-@pcxy6 3-méhbuigl)-1 aydtoxp3- bet a, bet a-
caroten-8-one 3'-acet ate 19' - hexanoate; 5, 6-Epoxy-3,3',5 - trihydroxy-6'

7' -di dehydro- 5, g vm L 1 €l 6-
Epoxy-3,3', 5 -t%e%‘yg’r ox 4 ga%e 22?20_8% %&y@r&f}ﬁﬂsﬁ ﬁfeeggh?}d}g beta, 60

bet & paroter &8 ﬁeeﬁygl %ﬁ’i%@é’faﬁy i P%@%’ﬁ o5 o5 Bpen oS aeR g

>0 beta-caroten-8'-al; 5, 6-Epoxy-5,6-dihydro-10'-apo-beta-carotene-3,10'-diol;
5,8-Epoxy-3- hydroxy-gamma-carotene; 5,8-Epoxy-3-hydroxy-5,8-dihydro-8'-
apo-beta- caroten-8'-al; 5,6-Epoxy-3-hydroxy-5,6-dihydro-10'-apo-beta-
caroten-10'- al 502; 5,6-Epoxy-3-hydroxy-5,6-dihydro-12'-apo-beta-caroten-
12'-al; 5, 6-Epoxy-3-hydroxy-5,6,7',8'-tetrahydro-7'-apo-beta-caroten-8'-one;
5,8- Epoxylutein; 1,2-Epoxy-1,2,7,8,11,12,7',8'octahydro-psi,psi-carotene;
1,2-Epoxy-1,2,7,8,7',8',11',12'octahydro-psi,psi-carotene; 1',2'- Epoxy-
7,8,11,12,1",2, 7', 8'-octahydro-beta,psi-caroten-2-ol; 1,2- Epoxyphytoene;
5,8-Epoxyrubixanthin; 5',8'-Epoxy-5,6,5',8'-tetrahydro- beta,beta-carotene-
3,5,6,3"-tetrol; 5',6'-Epoxy-5,6,5',6'-tetrahydro- beta,beta-carotene-3,5,6,3'
tetrol; 5,6-BEpoxy-3',4',7',8'- tetradehydro-5,6-dihydro-beta,beta-caroten-4-one;
5,6-Epoxy-3,3',5', 19'-tetra-hydroxy-6',7'-didehydro-5,6,7,8,5',6'-hexahydro-
beta,beta- caroten-8-one 3'-acetate 19'-hexanoate; 5,6-Epoxy-3,3',5'-
trihydroxy-6', 7'-didehydro-5,6,7,8,5',6'-hexahydro-beta,beta-caroten-8-one;

5,6- Epoxy-3,3',5"-trihydroxy-6',7"-didehydro-5,6,7,8,5',6"-hexahydro-beta,
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Epoxy- 3,5, 3" -trihydroxy-6, 7-di dehydro-5,6,5",6' - tetrahydro-10, 11, 20-tri nor -
bet a, beta-caroten-19',11' -olide 3-acetate; 4',5' -Epoxy-3,6,3" -trihydroxy-
7,8,4',5 ,7 ,8' -hexahydro-ganms, [ epsi ] - caroten-8-one; 5, 6-Epoxyzeaxant hin;
5, 8- Epoxyzeaxant hi n; Eschschol t zxant hi n; Eschschol t zxant hone; 4' - Et hoxy-

B o o S bRl P AP B SR BT

Fl avoxant hi n; Fl exi xe}nt hin; Foliachrone; Foliaxanthin; {00127)
Gazani axant hi n: béi6ad'6-teiahyderlfshii20emar-betabelewasaters ]9, 11-olide; 5',6'-
8' - di apocar otene 8,8 - dioate; Gentiobiosyl hydrogen-8, 8' -dioate;

CGent i obi osyl neap(E]pbk)&ﬁ;5@3}4t1'iBycB‘bxy-dj7adiMdm-£6,él,& Btrehlydratl 0,1 120t tBinb
G ucosyl hydrogen-4, 4' -di apocarotene-4,4' - dioate; 4'-beta, D-d ucosyl 4-

hydrogen-7', 8' - di *bm,rtfétaéleaéoteﬂ-lwm%h@é $a8ettke ' 5" E%&é}l-% 3081 dRdxGL ucosyl
hydr ogen- 8, 8 - di apocar otene 8 8 -di oate; beta, D ucosy met hyl-8, 8' -

di apocar ot ene- 8, 8' o S -

d ucosyl oxy- 4, 4' gi ép’oﬁehrospo eéﬁﬁﬁg’@pgi a‘?‘%ﬁg gg%g&?g%%?fﬁ%mi' , 2" -
di hydr o- bet a, psi - t ene; S -3, 4-di dr - di r o-

psi , psi - car ot ene; %g{ﬁ 8@%%% gsgﬁéﬁqxg@%hé&fx tzxm %Sh%'g%}"
psi-carotene-3,1"-diol; 1'-d ucosyl oxy-3 - di dehydro-1' - di hydro-

bet a, psi - carot enbstamta-qarot@mﬂ:ow|%Eﬂlosy-ﬁket@bdew@wmuglenmnydr o-
bet a, psi-caroten-2'- ol; 1'-d ucosyl oxy-3',4"'-di dehydro-1', 2'-di hydro-

bet a, psi - car ot en- zEugreﬁarhbdoﬁEmeﬁtjélhnyn@, 4- di dehydro-1, 2, 7 , 8" -

t et rahydr o- psi, psi-carotene; 1- G ucosyl oxy-1, 2-di hydro-psi, psi -
caroten-20-al; 1-d ucosyl oxy-1',2'-di hydro 61 beta, psi-carotene; 1'-

A ucosylf 9‘9@26! , 2! ﬂhv‘ﬁyﬁf Phb@ﬂh&m@%la%ﬁ&&xﬂrﬁavokanﬁd"‘FM&ﬂﬂn 1, 2- di hydro-
psi , psi - carot ene; 4-Qd ucosyl oxy- 7", hydr o- 4

Foliachrome; Fohaxanthm,

[00127} Gazaniaxanthin; beta,D-Gentiobiosyl beta,D-glucosyl 8, 8'-diapocarotene-8,8'-
dioate; Gentiobiosyl hydrogen-8,8'-dioate; Gentiobiosyl neapolitanosyl 8,8'-
diapocarotene-8,8'-dioate; beta,D- Glucosyl hydrogen-4,4'-diapocarotene-4,4'-
dioate; 4'-beta,D-Glucosyl 4- hydrogen-7',8'-dihydro-4,4'-diapocarotene-4,4'-
dioate; beta,D-Glucosyl hydrogen-8,8'-diapocarotene-8,8'-dioate; beta,D-
Glucosyl methyl-8,8'- diapocarotene-8,8'-dioate; Glucopyranosyloxy (see
Glucosyloxy); 4- Glucosyloxy-4,4' diaponeurosporene; 1'-Glucosyloxy-3',4'-
didehydro-1',2'- dihydro-beta,psi-carotene; 1-Glucosyloxy-3,4-didehydro-1,2-
dihydro- psi,psi-carotene; 2'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro-beta,
psi-carotene-3,1'-diol; 1'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro- beta,psi-
caroten-3-ol; 1'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro- beta,psi-caroten-2'-
ol; 1'-Glucosyloxy-3',4 '-didehydro-1',2'-dihydro- beta,psi-caroten-4-one; 1-
Glucosyloxy-3,4-didehydro-1,2,7',8'- tetrahydro-psi,psi-carotene; 1-

Glucosyloxy-1,2-dihydro-psi,psi- caroten-20-al; 1-Glucosyloxy-1',2'-dihydro-
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di apocarotene; 1'- d ucosyl oxy-2'-hydroxy-3',4'-didehydro-1', 2" -di hydro-

bet a, psi -caroten- 4-one; 2-(4-d ucosyl oxy-3-net hyl -2-butenyl)-2'-(4-hydroxy-
3- et hyl - 2- ‘but enyl ) - gamma, ganmma- car ot ene; 2-(4- d ucosyl oxy- 3- net hyl - 2-

but enyl ) - - (4- hydr oxy- 3- net hyl - 2- but enyl ) - [epsi ],[epsi]-carotene; 2-(4-

(c:I;: E;:/g?gl Fé%s?] ”efg{)iES{PT1chagér{g1§‘ég%ig)G1§qos?§ %Mucos ﬁ% cﬁro‘?éb%egu![ én;I ;3 2- (3-
ot hyl buty ] - 2 - B %ap&@‘iﬁmérﬁi‘ﬁsﬁia?% o gnwﬁ byt E%zﬁ% 2

t et rahydr o- psi, p5| carotene-1,1'-djol; d ucosyl oxy-3, 4

t et radehydro- 1' diapoGerateRs; 4 @F%PSWPW@ahIﬂT@HéT:@d}Q?PM@D B2’ @hﬁfhaxant hi n;
[00128] Hal ocynt hi axant hi n; Hel eni en; Het er oxant hi n; Hexadecahydr ol ycopene;
2,3,2',3 ,45" - Heh@tal,psiy@miem-,é’ébne; ét(#eﬁ'vlhe@sgldxgtkmemt-@{batmyl)éz’-Z4-Y1y&pi;1—, 12-
Hexahydr o- psi, psi -carotene; 1,2,7,8,1',2' - Hexahydro-psi, psi-carotene;

1,2,7,8,7",8 sz&ﬁetﬂﬂ%-lb‘&ten Lganthi, Qeﬁlﬁﬂé‘-carotene, 2-(4-Glucosyloxy-3-methyl-2-
7,8,11, 12, 7 , 8' - Hexahydr o- ps? psi - carotene; & 7Y 8Y Y

ﬁigﬂiﬁg;g Bg%g Bgllite C%’ g‘hgdrg}(y{i]rﬁetﬁyl’ fbut%ljryl) %gpsﬂjfgpsﬂ-carotene, 2-(4-
1,2,7,8,11',12 Hex 0

7.8.11,12, 7', &' ﬁ@s&awﬁa&'ﬁg&%ﬁu@ﬂ 2 m@’défrxy'%n%?ﬂ?é’i -21tenyl)g7,8-
Hexahydro 4, 4 di apo carotene; 1,2,7,8,11, 12- Hexahydrol ycopene; 1'

S 11' . 12' - HexahydibyfspdiepEhiepsti-catotdnei - (4*Glscosw@xaﬁymp ijl f)-27 (% X 2

7', 8" - Hexahydrol ycopene; 3,4,3 ,4",7",8 Fbxahydrosplrllloxanthln 19' -
Hexanoyl oxyf ucoxmeﬂiyi-ﬂebuié}wﬂe[mpsihﬁdp@ixapmtmem%k ME—;(G]lucbh!yms};)lS—l, 2- di hydro-

3, 4- di dehydr oapo-8' -1 ycopenol ; 0- Hexosyl -1' - hydr oxy-1' -di hydro- ganmma-
carotene; 0-Hex Oﬁﬁém%rufatiﬂ?-tzoclhydi\bffy S’-)fﬁ(e‘tﬂylblﬁyljii zhy'dw fbn?adetﬁzdr&? ochir dehydr o-
gamma- car ot ene; HopKi ns1 axant hi n; droxy-,  seé

tetrahydro-p51,p31-carotene-1,1'-d1ol, 1'-Glucosyloxy-3,4,3',4'- tetradehydro-

1',2'-dihydro-beta,psi-carotene; Glycymerin; Guaraxanthin;

[00128] Halocynthiaxanthin; Helenien; Heteroxanthin; Hexadecahydrolycopene;
2,3,2',3' 45'-Hexadehydro-4,5'-retro-beta,beta- carotene; 1,2,7,8,11,12-
Hexahydro-psi,psi-carotene; 1,2,7,8,1',2'- Hexahydro-psi,psi-carotene;
1,2,7,8,7',8"-Hexahydro-psi,psi- carotene; 7,8,11,12,7',8'-Hexahydro-psi,psi-
carotene; 7,8,11,12,7',8'- Hexahydro-beta,psi-caroten-2-ol; 15,7',8',11,12',15"
Hexahydro-beta ,psi-caroten-2-ol; 1,2,7',8',11',12'-Hexahydro-psi,psi-caroten-
1-0l; 7,8,11,12,7',8'-Hexahydro-psi,psi-caroten-16-o0l; 7,8,11,12,7',8'-
Hexahydro-4?4‘-diapocarotene; 1,2,7,8,11,12-Hexahydrolycopene; 1',2',7',
8'11',12"-Hexahydrolycopene; 7,8,11,12,7',8'-Hexahydrolycopene; 7,8,1',2/,
7',8'-Hexahydrolycopene; 3,4,3',4',7',8'-Hexahydrospirilloxanthin; 19'-
Hexanoyloxyfucoxanthin; 19-Hexanoyloxyparacentrone; 1-Hexosyl-1,2-
dihydro- 3,4-didehydroapo-8'-lycopenol; O-Hexosyl-1"-hydroxy-1',2'-dihydro-~
gamma- carotene; O-Hexosy-1-4-keto-1'-hydroxy-1',2'-dihydro-3',4'-
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Monohydr oxy-, OH or -013-Hydroxy-beta-apo-2-carotenal; 3-Hydroxy-8'-apo-
beta-caroten- 81-al; 3-Hydroxy-10'-apo-beta-caroten-101-al: 3- Hydroxy- 12' -
apo- beta- caroten-12'-al; 3-Hydroxy-8'-apo-[epsi]-caroten-8 -al;

3- Hydr oxy-8' - apo- beta- carot en-8' - oic aC|d

9' - Hydr oxy-9' - apo caro ] .

Hydr oxy- 9' - apo- [e g?ek] %E%rgglfr;ﬂa-gargﬁge WWW&% gy&fﬂthe%e also

Hydr oxycant haxant h| n 3 Hydrox -bet a, psi -caroten-18' -al ; 3-Hydroxy- al pha-
carotene; 3' - Hydr¥epokydseky-cQHArepd: HB@P&B{J‘ rpper2rasotenaliA-Byeroxy-84apn-ox y -
bet a- carot ene; 3- Hydroxy beta carotene; 4-Hydroxy-beta- carotene; 3-

Hydr oxy- gama- carbitenaptes- 8Wd3ﬂy¢r@@niﬁh—aymbeta@,terB}O'-Ia}:(fBr-Hyg‘(rokyl-eP_‘t- aJ -
carotene; 2-Hydroxy-betabeta-carotene-4,4'-dione; 3- Hydroxy-beta, bet a-

carotene-4, 4' - di ogfd-beda~davsd R XY=dpe3-Hy bRk 9-8'-G0-RipSilRardtelr-Sla@ R H droxly-bedr oXy-

bet a, bet a- carotene 3, 4-di one; 3- Hydroxy beta, [ epsSi]- car ot ene- 4 di one;

3" - Hydroxy-beta, iﬁp%ﬂa caﬁﬁérghﬁgs a&g ﬂ{jﬂ?@;y@'-apo-beta-caroten—3-one o'

3- Hydr oxy- bet a, chi*- car ot ene

Hydr oxy- bet a, bet e- tr et a-

car ot en- 2- one; aﬂﬁ/’%f’&?n EFPB‘i't"ﬁm %P@?ﬁb’dg&@’ PB‘?« “beta, beta-

car ot en- 4- one; r oxy- bet a, bet a- car ot en- 4- one; dr ox bet a, bet a-
car ot en- 4- one; ﬂ@;&' tb’@ﬁ)@ﬁ%@ﬁobmpﬂwn-lﬁ'%@dﬂ xpealphat epsi | -
caroten-3' -one; 3 Hydr oXy- bet a, chi -caroten-6- one; 3Hydroxy-beta, psi -

car ot en-4' - one; SGmwtdnmﬁy}nydtoaymphaemcﬂmﬁi;l4-Hydmey—a1§h&4yatbtmy;-z-ﬂgdtoky( epsi]-
caroten-3'-one; 3'-Hydroxy-psi,psi- caroten-4-one; 3-Hydroxycitranaxanthin;

3- Hydroxy-7, 8- d%ﬂbﬁo@n@*@ﬂy@ﬁfﬁiﬁt@ear&enm@l%%x&ibétad@éi’élt@ﬁﬁ3bet a-

carotene; 3-Hydroxy-3',4' dehydro- gama- carotene; 4 Hydr oxy-4, 4' - _ .
o Pydr oxy- 5. d HuthY St Guglend 4 BINR0- R AEUELER: BhARGHafnl! one:

carotene; 2-Hydroxy-beta,beta-carotene-4,4'-dione; 3- Hydroxy-beta,beta-

carotene-4,4'-dione; 3'-Hydroxy-beta,beta- carotene-3,4-dione; 4'-Hydroxy-
beta,beta-carotene-3,4-dione; 3- Hydroxy-beta,[epsi]-carotene-4,3'-dione; 3'-
Hydroxy-beta,[epsi]- carotene-3,4-dione; 3-Hydroxy-beta,chi-carotene-3',6'-
dione; 3'- Hydroxy-beta,beta-carotene-3,4,4'-trione; 2'-Hydroxy-beta,beta-
caroten-2-one; 2-Hydroxy-beta,beta;caroten-4-one; 3-Hydroxy-beta, beta-
caroten-4-one; 3'-Hydroxy-beta,beta-caroten-4-one; 4'-Hydroxy- beta,beta-
caroten-4-one; 3-Hydroxy-beta,[epsi]-caroten-4-one; 3- Hydroxy-beta,[epsi]-
caroten-3'-one; 3'-Hydroxy-beta,chi-caroten-6'- one; 3Hydroxy-beta,psi-
caroten-4'-one; 3-Hydroxy-beta,psi-caroten- 4-one; 3-Hydroxy-{epsi],[epsi]-
caroten-3'-one; 3'-Hydroxy-psi,psi- caroten-4-one; 3-Hydroxycitranaxanthin;
3-Hydroxy-7,8-dehydro-alpha- carotene; 3'-Hydroxy-3,4-dehydro-beta-
carotene; 3-Hydroxy-3',4'-dehydro- gamma-carotene; 4-Hydroxy-4,4'-
diaponeurosporene; 3-Hydroxy-2,3- didehydro-beta,beta-carotene-4,4'-dione;

2'-Hydroxy-3,4-didehydro- beta,beta-caroten-2-one; 3-Hydroxy-2,3-
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di dehydr o- bet a, bet a- carot en-4-one; 3-Hydroxy-2, 3-di dehydro-beta, [ epsi]-
carot en-4-one; 3- Hydroxy-2, 3-di dehydr o- bet a, X- car ot en- 4-one; 3- Hydr oxy-
2, 3-di dehydro-- beta, [ phi]-caroten-4-one; 3-Hydroxy-3',4'-didehydro-beta, psi -
caroten-4-one; 3-Hydroxy-7,8-didehydro-7', 8" -di hydro-7'-apo-beta- carotene-

4,8 -dione; 3-HydldeMrolbaBemebueien-4%oncs3-HydRAILD3 Hidhp@roDRk AfepGRT Ot - 8' -
one; 3-Hydroxy-7' éSnyﬂdl dehydro 7, 8-di hydrgwchl X-carloe'zﬁgne 6, e@%epdliione 1 -

droxy-3',4'-di b 0 4- 0 drox -
R I e s e L
dideh dro-1',2' 0- be i,-caroten-4- 5' d|deh dro-
4,5- d|yhydro 4,5 4 3 B%lc%yﬂf@f hatBEES‘HI'E%TP@P"" grlg}’df?f%%ngf KW}B DetaRsy: 3
di dehydr o- 2- nor - bet a, bet a-carotene-3,4,4"' - trione;
3' - Hydr oxy- 4' , 5' camterefyanen3-Hydsoxyr b 8-didebpdra- 1 8 dihydro ot-apo-Betanearotene-

3- Hydr oxy- 5, 8 5',8' -di epoxy- bet a-carotene; 3-Hydroxy-7',81-di hydro-7'-

apo- bet a- car ot en4 8-diome S-Bydabﬂy-O)Sydlﬂehyﬂfo-’m&"eﬂflnydro $-apa{hztal&arotml=8'-bet a-
caroten-6'-one; 1-Hydroxy-1, 2-di hydro-psi, psi-caroten- 20-al; 1'-

Hydroxy-1', 2’ d'éh\édB-Q-I ‘Saﬂ%ﬁﬂﬁo-ﬁ& &ﬁi?&t%’-‘dhi k@a@kbﬁecéf@amﬁ@' P&

car ot ene- 6 8- di one; - Hydr oxy 51,%6" - di hydrf o- bet’abet a- car ot en- 4- one;

1" - Hydroxy-1', 2 o a A

di hydroci t ranaxaI_Ingch'H%}W3 ' %‘?}eﬁg@@ ]-7(i éﬁgﬁrﬂh}%}ﬁ,ﬁ}?ga&imﬁ' 5‘8{;%?&65?@’ 4" -

Hydr oxy-5', 6" - d% ec an droxy-1', 2'-di hydro-2-i opent enyl - 2
(hydr oxyi sopent é‘gﬁ}ﬂ(dr%'ﬁez d%’ﬁ%rbg%’}’ﬂl"?r‘lff’ﬁ?d?léﬂ’ ﬁcééf@ﬁ%}’ 31 Hydr OXYy-

1, 2- di hydr oneur ospor ene, Hydr oxy-1', 2' - di hydr oneur ospor ene; 1-Hydroxy-
1, 2- di hydr ophyt di;ddlydnp-@'cﬁ’-dmy}irq—b@tn,psaycanotm-émeﬂ Bydroxy-#\idisishydrof | uene:

8' - Hydroxy-7',8 -di hydroreticul ataxanthin; 1'-Hydroxy-1',2'-

di hydr ospher oi de@S—ﬂihyﬂi‘o-&Mdfmoybeié,bété-cdiotem%QB'GrliudxeeBBHy&rth@l’,foy- 1,2 -
di hydrotorul ene-1", 2" - oxi de; 5-Hydroxy-5, 6-di hydrozeaxanthi n; 3-Hydroxy-
- di ket o- al pfi@ehydro-2-nor-beta,beta-carotene-3,4,4'- trione; 3'-Hydroxy-4',5'-didehydro-
4,5'-retro-beta,beta-caroten-3-one; 3-Hydroxy-5,8,5',8'-diepoxy-beta-carotene;
3-Hydroxy-7',8'-dihydro-7'- apo-beta-caroten-8'-one; 3-Hydroxy-5',6'-dihydro-

5'-apo-18'-nor-beta- caroten-6'-one; 1-Hydroxy-1,2-dihydro-psi,psi-caroten-
20-al; 1'- Hydroxy-1',2"-dihydro-gamma-carotene; 3-Hydroxy-7,8-dihydro-
chi,X- carotene-6,8-dione; 4'-Hydroxy-5',6'-dihydro-beta,beta-caroten-4-one;
1'-Hydroxy-1',2'-dihydro-beta,psi-caroten-4-one; 8'-Hydroxy-7,8'-
dihydrocitranaxanthin; 4-Hydroxy-7',8'-dihydro-4,4'-diapocarotene; 4'-
Hydroxy-5',6"-dihydroechinenone; 1'-Hydroxy-1',2'-dihydro-2-isopentenyl- 2'-
(hydroxyisopentenyl)torulene; 1-Hydroxy-1,2-dihydrolycopene; 1-Hydroxy-
1,2-dihydroneurosporene; 1'-Hydroxy-1',2'-dihydroneurosporene; 1-Hydroxy-
1,2-dihydrophytoene; 1 (or 1")-Hydroxy-1,2 (or 1',2")-dihydrophytofluene; 8'-
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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64 carotene; 3-Hydroxy-4,4'-diketo-beta-carotene; 3'-

Hydr oxy- 3, 4- di ket o- bet a- carotene; 2'-Hydroxy-3,1' -dinethoxy-3",4"-

di dehydro-1', 2' -di hydr o- bet a, psi - carot en-4-one; 4-Hydroxy-3'", 4'-di oxo-
bet a- carot ene; 2-Hydroxyechi nenone; 3-Hydroxyechi nenone; 3'-

Hy dr oxyechi nencaretend; 3-Hydroxyyket hiiketsrbete:catdieniely 3y Hygtroxy S, 4ditoeto-tetd-a-
carotene; 3'-Hydroxy-3, 6-epoxy-5, 6-di hydro- beta,[epsi]-caroten-4-one;

3' - Hydr oxy- 3, 60@6%&*27&2}%0)@-3‘?’0&5{%&05 y8* 4l @M@ﬁﬂrob%‘%:%&b@ﬁ,;%en 4- one;

3' - Fydroxyeuglenanone roxyerX|xanth|n 1- Hydr oxXy-

11", 12" - hexahydroluc r 1

12 hexahydrosp er0| dﬁﬁ‘g@aﬂ’%%g 19)8}/0-)@- ﬁetércgr)%();t/erxrlét%ﬁydﬁogug enlo?e,z -(3-

met hyl - 2- but en et a, beta-ca e; droxyt oreni erat ene; .3- Hydroxy-
4- ket o- al pha- cér‘%ﬁf‘gﬁ’@‘ Cgmpmeo yhﬁgroﬁé‘?@% groxyechinenong; dr oxy - 4- ket o-

bet a- car ot ene; 3- Hydr oxy-4' - ket o- bet a- car ot ene; 4- Hydr oxy- 41- ket o- bet a-
carotene; 1'- HAYAsRXy- 528-312@7905@3- crotetien J i pdroxyrB drenox3-5:-dihystse- 3' - ket o-
ret rodehydr ocar ot ene; 19-Hydroxylutein; 16- Hydroxyl ycopene; 3-Hydroxy-
3' - met hoxy - bet aetajepsilecaester-4-drie 3 diytrdxy-Breiepoxy-758' 4tidbhgéloy3i6-dihydro-
,1',2", 7,8 -hexahydro-psi, psi-caroten-2-one; 1'-Hydroxy-I-nethoxy-

1,2

121278 ns i ' W{ t{hoxy-
3,4,3,4 -tetrg(ejtg%% %t@n@ bne°§ Hg@{(ﬂ%&%r%a%ds}? ZJH - carot g’% -onle y
1' -

2-(

& ryor oxy- 3ONE hOXyﬁ 552%331" ﬁ%r bR B 1 %?/gw%’ £hehaf one

2- (4- Hydr oxy- 3- - 2- but enyl) epsi ], psi - car ot ene;
Hydr oxymet hy! - B& e)gz?(lgﬁggapyheymdgle aT(hﬁ'gfd&ﬁYd%‘hY xyrea%l—%ﬁétenyl)@zr(#'ydr oxy- 3-
met hyl - 2-butenyl )-7',8" -di hydro-[epsi], psi-carotene; 2-(4-Hydroxy- 3-

met hyl - 2- but enme)‘.h)&-z-lmemﬁ beth beta@anom;i 3-I-Iydm§qy1sofmat}me Gabytdronxy: 2-
(4Hydr oxy- 3- net hyl - 2- but enyl ) - 2' - ( 3- et hyl - 2- but enyl ) -

4-keto-alpha-carotene; 3-Hydroxy-3'-keto-alpha-carotene; 3- Hydroxy-4-keto-

beta-carotene; 3-Hydroxy-4'-keto-beta-carotene; 4- Hydroxy-4'-keto-beta-
carotene; 1'-Hydroxy-2'-keto-1',2'-dihydrotorulene; 3-Hydroxy-3'-keto-
retrodehydrocarotene; 19-Hydroxylutein; 16- Hydroxylycopene; 3-Hydroxy-
3'-methoxy-beta-carotene; 1'-Hydroxy-1- methoxy-3,4-didehydro-
1,2,1',2',7',8"-hexahydro-psi,psi-caroten-2-one; 1'-Hydroxy-1-methoxy-
1,2,1',2"7' 8'-hexahydro-psi,psi-caroten-4-one; 1'-Hydroxy-1-methoxy-

3,4,3' 4'-tetradehydro-1,2,1 ' 2'-tetrahydro-psi, psi-caroten-2-one; 1'-Hydroxy-
1-methoxy-1,2,1'2'-tetrahydro-psi,psi -caroten-4-one; 2-(4-Hydroxy-3-
methyl-2-butenyl)-beta,beta-carotene; 2-(4-Hydroxy-3 -methyl-2-butenyl)-
[epsi],psi-carotene; 2-(3- Hydroxymethyl-but-2-enyl)-7',8'-dihydro-[delta]-
carotene; 2-(4-Hydroxy-3- methyl-2-butenyl)-7',8'-dihydro-{epsi],psi-carotene;
2-(4-Hydroxy-3- methyl-2-butenyi)-2'-(3-methyl-2-butenyl)-[epsi],[epsi]-
carotene; 2- (4Hydroxy-3-methyl-2-butenyl)-2'-(3-methyl-2-butenyl)-

[epsi],[epsi]- caroten-18-o0l; 2'-(4-Hydroxy-3-methyl-2-butenyl)-2-(3-methyl-
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[epsi],[epsi]- caroten-18-o0l; 2'-(4-Hydroxy-3-nethyl-2-butenyl)-2-(3-nethyl-
65 2-butenyl)- 3',4'-didehydro-1"', 2" -dihydro-beta, psi-caroten-1"-ol; 2 (or
2')-(4- Hydroxy-3-nethyl-2-butenyl)-2" (or 2)-(3-nethyl-2-butenyl)-3",4"-

di dehydro- 1',2'-dihydro-[epsi], psi-caroten-I"'-ol; 2'-(4-Hydroxy-3-

met hyl - 2- but enyl )-2- (3-nethyl -2-butenyl)-7,8 (or 7',8)-dihydro-[epsi],

[ epsi ] - car ot en- | Bbuatenyl P14 digidrdooc} s 3-diteiitosbet2 phitdasotyd-1 -01; 3 (oF 2"8(4~
tetrahydro-[epsi], psi-carotene; 2-(4- Hydroxy-3-nethyl-2-butenyl)-7',8",

111, 12" - t et r ahy dgpdrbep3irhetR§il2-bateRil 353e3-rndtipicdiarenyB-37aC QideRytnyl ) -
16' - ( 3- net hyl - 2- bﬁreﬁ&g) %, , 11, fg‘y%e(?r)g( , 11 fﬂlLZ' , 15y9decahy§§%t%rpsi ,

psi -carotene; 2-{3r. X i bt Yl 12" =Bt - -3, 4,

3,4 -tet radehydlg’g- wg&@%ﬁ’pﬁ%ﬁiﬂ%%’%gHﬁ%@ g%gethn -%%t%{‘%#%l ; 2-
dr oxy- nonocycl ic- tofl uene; 4 r 0X hophyl | ;

Wdr oxzneur os%or@ﬂ@?‘“ﬁ%i)%@ﬁli%g?@f ﬁﬁgéig%ﬁm&mepfgr%ﬂ&@er}-l&ol; deéanydr o-

6' - apo-beta-caroten-7'-one; 1 '-Hydroxy 3,4,7, 8,/1',2',6 11" ,12"-

oct ahydr ospher oi B¥dtexy-3-methyi- Zhyteayll d‘ﬁ'}@f‘ sty drodgpsil, psi-carotene; 2-(4-

3- Hydr oxy- 4- oxo- 2, 3- dehydr o- bet a- car ot ene; 4' - Hydr oxy- 3- oxoechi nenone;

Hydr oxyphyt oene; HyrdxpSymétiyleZ-buteny)-748' - Hy,ti2'axtyalydm«feppi] psirchrotens; h6n;  2-
Hydr oxypl ect ani axant hi n; 3-Hydroxy-4,5"-retro-5'-apo-beta-caroten-5'- one;

3- Hydroxy-4', 12(3=Hﬁ1r59y-9%&h§asﬁ§nc%'%@ﬁ@hﬁlz.aaénﬂs-one; 3 -
3' - Hydr oxy-

Hydr oxyr ubi xant hi n; , 6- seco- bet a, bet a-car ot ene- 5, 6-di one;

2 oxysem b A ERS L UL AIRILLA, SRR o cene:
et rahyalr o be & BEFAREIL? da e B DR ey 4 e T o o1, o
T s Pl - o pa paairotene 1.1 -dick: 2- Hydroxy-monoeycliopbytofudne e o+
Hydroxymyxoxanthophyll; Hydroxyneurosporene; 15-Hydroxy-7',8',9',10",11",
12'.13",14'-octahydro- 6'-apo-beta-caroten-7'-one; 1'-Hydroxy-
3,4,7,8,1',2',11',12'- octahydrospheroidene; 3'-Hydroxy—4-oxo-beta—carotene;
3-Hydroxy-4-oxo0-2, 3-dehydro-beta-carotene; 4'-Hydroxy-3-oxoechinenone;
Hydroxyphytoene; Hydroxyphytofluene; 4'-Hydroxy-4-oxo-pirardixanthin; 2-
Hydroxyplectaniaxanthin; 3-Hydroxy-4,5"-retro-5'-apo-beta-caroten-5'- one; 3-
Hydroxy-4',12'-retro-beta,beta-carotene-3',12'-dione; 3'- Hydroxyrubixanthin,
3'-Hydroxy-5,6-seco-beta,beta-carotene-5,6-dione; 3-Hydroxysemi-beta-
carotenone; 3-Hydroxysintaxanthin; Hydroxyspheroidene;
Hydroxyspheroidenone; Hydroxyspirilloxanthin; 8'- Hydroxy-5',6',7',8'-
tetrahydro-5'-apo-18'-nor-beta-caroten-6'-one; 4'- Hydroxy-5,6,5',6'-
tetrahydro-beta,beta-caroten-4-one; 1-Hydroxy-3,4, 3',4'-tetradehydro-1,2-
dihydro-psi,psi-caroten-2-one; 1-Hydroxy-1,2, 7',8'-tetrahydrolycopene; 1'-

Hydroxy-3,4,1',2"-tetrahydrospheroidene; 3- Hydroxytorulene; 16'-
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Hydroxy-3,4,1', 2" -tetrahydrospheroi dene; 3- Hydroxytorul ene; 16' 66

Hydr oxyt orul ene; 18' - Hydr oxytorul ene; 3-Hydroxy-3', 4'-triketo-beta-
carotene; 3-Hydroxy-beta-zeacarotene; 5- Hydroxyzeaxanthin; [00129]

| doxant hi n; |soagel axanthin A; |sobixin; |Isocarotene; |so- zeta-carotene;
| so- zet a- car otBydrpxytemtenes £8'+Hydroxgomuiepe;B<Hydtoxy;3', 44 ailet@betat hi n;

| sof ucoxant hi nol ; Isolutein; |sonmethylbixin; Isonytiloxanthin;
2- 1 sopent enyl - cardtertts BYHyRbRBERIZBcatcIE e B Bidto axdthia; | soreni eratene;
3,3 - Isorenieratenediol; 3-1sorenieratenol; |Isotedani axanthin; |sotedanin;

| sozeaxant hin; [00130] Karpoxanthin; Keto-, see also oxo or -one

Ket ocppgt hi n?Idéxéﬁ%iﬁﬁl_@%g%c%tﬁin AdslBke: ?éoeﬁ'gf_eﬁﬁgtg%?%ﬁ%%arotene‘ Iso-

4- Ket o- bet a- car ot ene; gamma- car ot éne; I'axant hi n:

4- Keto-3', 4' -dehydr o-bet g- carotene: 4-Keta-1' 6 2'- .

i hydro- 1’ - hydrRvarORE et R By oOPSP YA br i n; 4- ket 0-3, 3 -
di hydr oxy- al pha- car ot ene; 4! -Keto-3- hydroxy-ganuna-carotene; 4-Keto-3'-
hydr oxyl ycopendsofjcoxangiinalelsplutein; Ildomethylyinjss dsomytilpxanthin) Irisepentemyd) ; 4-
Ket omyxoxant hophyl | ; 2-Keto-OH spirilloxanthin; 4-Ketophleixanthophyll;
2- Ket or hodovi bri3,#rdeltydrottiodapinilscranictatene; Betécdtooanieraiehe;B3nt hi n; 4-

Ket ot or ul ene; 4-Ketozeaxanthin; [00131] Lactucaxanthin; Latochrone;

Lat oxant hi n; | elpérehieifénckidl X RotdhidtatendlORbieirANan M, Trotbd@ant hi n;
Lusonycin; Lutein; Lutein di met hyl ether; Lutein dipahnitate; Lutein
epoxi de; Lut eoc@g&gg%mk%t eol ; Luteoxanthin; Lycopenal; Lycopen-20-al;
Lycopene; Lycopene-16, 16’ -diol; Lycopene 1,2- epoxide;, Lycopene 5, 6-epoxi de;
Lycopen-1 6-o0l; Lycopen-20-ol; Lycopersene; Lycophyll; Lycoxanthin;

[00130] Karpoxanthin; Keto-, see also oxo or -one Ketocapsanthin; 4-Ketocapsanthin;
4-Keto-alpha-carotene; 4-Keto-beta-carotene; 4-Keto- gamma-carotene; 4-
Ketocynthiaxanthin: 4-Keto-3',4'-dehydro-beta- carotene; 4-Keto-1',2'-
dihydro-1'-hydroxytorulene; 2-Keto-7",8'- dihydrorhodovibrin; 4-Keto-3,3'-
dihydroxy-alpha-carotene; 4'-Keto-3- hydroxy-gamma-carotene; 4-Keto-3'-
hydroxylycopene; 4-Ketolutein 332 4- Ketomyxol 2‘-(meﬂ1ylpentoside); 4-
Ketomyxoxanthophyll; 2-Keto-OH- spirilloxanthin; 4-Ketopﬁleixanthophyll;
2-Ketorhodovibrin; 4'- Ketorubixanthin; 2-K etospirilloxanthin; 4-

Ketotorulene; 4-Ketozeaxanthin,

[00131] Lactucaxanthin; Latochrome; Latoxanthin; leprotene; Lilixanthin;
Loniceraxanthin; Loroxanthin; Lusomycin; Lutein; Lutein dimethyl ether;
Lutein dipalmitate; Lutein epoxide; Luteochrome; Luteol; Luteoxanthin;
Lycopenal; Lycopen-20-al; Lycopene; Lycopene-16,16'-diol; Lycopene 1,2-
epoxide; Lycopene 5,6-epoxide; Lycopen-16-ol; Lycopen-20-ol; Lycopersene;

Lycophyll; Lycoxanthin;
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67 [001321 Mactraxant hi n; Mani xant hi n; 1-Mannosyl oxy- 3, 4-di dehydro-1,
2-di hydro-8'- apo-psi-caroten-81-0l; 3'-Mthoxy-beta, beta-caroten-3- ol;
3- Met hoxy- bet a, X- carotene; 1-Methoxy-1,2,7,8,11,12,7"',8",11",12" -
decahydr o- psi, psi-carotene; 1'- Mthoxy-1,2,7,8,11,12,1',2',7",8" -

decahyqo®t3asi , ps lM@oﬁrasa&lﬁmmk Nﬁltnxaﬁm&{?ﬂ%osﬁloﬂﬁ-@;@&hm@yc@o—]l Q-ﬂﬂiyhydis'o-
psi ,{psi - car ot en- 20- al ; "2 Met hoxy-3', 4' - di de ydro- 1',2'-di hydro- beta

, t T R g

PVt hoxy- 3. 4. d 3%?%% iy 3*%@*% ARl ?%38§f. SATEERY BhERE,
1'-Meth 3,4 d h t | ;
- Wt ho§’§y3 4 d aariqf&%fj@fezﬁéf«v éﬁ %wﬁm%ﬁiﬁﬁé" P%s'e,a%‘?‘éa?q%f‘e,l- ’
Met hoxy-3', 4' -di dehydro-1, 2 tetrahydro psi,, pSI caroten | -ol; 1-

Met hoxy- 3, 4- di d&st @r@bmzﬂ&llﬁ 1%%t7r,8a+éfl§f1@dﬁi@'PSIﬁ3§1-C@Qt6§tleﬁL 2-Methoxyt -

Met hoxy4, 2- di hydr o-psi, psi -car ot en-20-al;

1- Met hoxy- 1, 2-di Bytidrde];mlro-ﬂgz -dihgdiot psigsi- -ddreten-20- al; 1'-Methoxy-3' 4'-didehydro-
Met hoxy-1', 2" - di hydro- bet a, psi -caroten-4'-one; 1'- Methoxy4', 2'-di hydro-

X, psi - car ot en- 4' “102ihydrbethOpd-chroferé] (\NEEtR0NIS3 4-didehy: al%tpmihyar&ne 1" -
Met hoxy- 11, 2' - di hydro 3,4 dehydro ganmma- car ot ene; Vet hoXy- 1

di hyd 3, 4-deh ! 1

d: dgh;grol yco;(ieﬁ)%f(.’))6 fé%% ?Y(I)xy ){gp%(xg%eﬂﬁd 0:1%2%%}13 1& he)wgy%roxpm gSIG-
di hydr ol 1-Met h th

di hydr ophyt oene; m@ﬁ% %w— %4 Bgﬁry%ﬁ?'?% e ey ncafo%n
di hydr ospher oi dene; . 3- Met hoxy- 19, ' %/ 7, 8- di dehydr o- bet a, chi -
carotene-6', 8 -dr8kd- fﬂ%i/ﬁeﬁc9ld$h521f¢‘1 287 Slftfall}zim'lﬁél)mh?%mtﬁnﬁsll psi -

car ot ene; 1 - Met hoxy-1, 2,7,8,1", 2' - hexahydr o-psi, psi-caroten-1-ol; 1-
Met hoxy- 1,2,7'", Mathoxﬂz’m-'-kﬁdehmrdflo%b'ﬁi’-tqmﬁhydrarpsi,psi-caromml-oll;-lNMdthoxw-

1'-hydroxy- 1,2,1',2'-tetrahydrophytofl uene; 1-Methoxy-2-keto-7',8"-

di hydro- 3, 4- 3,4-didehydro-1,2,7',8'-tetrahydro-psi,psi-caroten-2-one; 1- Methoxy-1,2-
dihydro-psi,psi-caroten-20-al; 1-Methoxy-1,2-dihydro-psi ,psi-carotene; 1'-
Methoxy-1',2'-dihydro-beta,psi-caroten-4'-one; 1'- Methoxy-1',2'-dihydro-
X, psi-caroten-4'-one; 1-Methoxy-1,2-dihydro-psi, psi-caroten-4-one; 1'-
Methoxy-1',2'-dihydro-3',4'-dehydro-gamma- carotene; 1-Methoxy-1,2-
dihydro-3,4-dehydrolycopene; 1-Methoxy-1,2+ dihydro-3,4-
didehydrolycopen-20-al; 1-Methoxy-1,2-dihydrolycopene; 4- Methoxy-5,6-
dihydrolycopene; 1-Methoxy-1,2-dihydroneurosporene; 1-Methoxy- 1,2~
dihydrophytoene; 1-Methoxy-1,2-dihydrophyiofluene; 1'-Methoxy-1',2'-
dihydrospheroidene; 3-Methoxy-19,3'-dihydroxy-7,8-didehydro-beta,chi-
carotene-6',8'-dione; 1-Methoxy-1,2,7',8',11',12'-hexahydro-psi,psi~ carotene;
1'-Methoxy-1,2,7,8,1',2"-hexahydro-psi,psi-caroten-1-ol; 1- Methoxy-
1,2,7',8'11',12'-hexahydro-psi,psi-caroten-4-one; 1-Methoxy- 1'-hydroxy-
1,2,1',2-tetrahydrophytofluene; 1-Methoxy-2-keto-7',8'- dihydro-3,4-

dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7',8', 11', 12'-
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dehydr ol ycopene; Met hoxyl ycopenal ; 1-Methoxy-1,2,7,8,7",8 , 11
oct ahydr o- psi, psi-carotene; 1'-Methoxy-1,2,7,8,11,12,1"',2"-

oct ahydr o- psi, psi- caroten-1-ol; 1-Methoxy-4-oxo-1, 2-di hydro-8'-apo-
psi-caroten-8'-al; 1- Mthoxy-4-oxo- 1 2-di hydrg-12 0-psi-caroten- 12'-al;
Met hoxyphyt oene;  REER¥SIpmS, o crpions; 1'Netheror Leret bl,élgﬁ' 2'- qetahydro-psi,psi-

Met hoxy-3,4,3' ,4' - teradehydro-1,2,1',2" -tetrahydro-psi, psi-caroten-|- ol;
1- Met hoxy-1,2, 7", 8'carotemt-I-ahydhﬂeﬂpxy-ﬂpxsdo-]g%t-dﬁtydrteS'-aboNpsiMenlS'&.l;H-,

8' -tetrahydro-psi, psi-caroten-4- one; 1-Methoxy-1,2,7",8" -tetrahydro-3,

4- dehydr ol ycopene; I\M&)Qﬂ&éxéﬁ 23d1h§dro-FZ"-hﬁWEﬁ%bb‘tgn-QQdéldR/fh‘ﬂﬂfx%H%éhech'

-caroten-6'-one; Methyl apo- beta- caroten-4' -oate -apo-

o - Iycopenoat o) NePRRR oS E BRI RGO MR, aﬂgﬁ‘ caroten- 18

(or 18')-ol; 2(3 Vet hyl - 2- but 3,,4- di dehy dr012d| dr o- psJ

psi - caroten-1 - $er ?@Bﬁ@foﬁ{;g 155166%@\5{&0)‘937’1’@}"’?1“8“'1 plod TMF@B%‘YSI {Ze7p§ ],

psi - car ot en- 18- oI Met hyl 3',4'-di dehydr o- bet a, psi - car ot en- '-oate; Methyl
1- hexosyl - 1, 2- di hymtmhsdm-mu,nammtmwahoxyybaﬁér%mhydrmhydl-cmm@@en

6, 6' - di apocarotene di oate; Methyl 1-mannosyl oxy-3, 4- di dehydro 1,

2-di hydr o- 8' - apo- pshe;ClaMetixyd 2,08 estraldbdroys, 4i|dehf,mblyal§g 3101?&me9—19,2" 8'-

di hydro- X, psi-caroten-16 (or 17 or 18)-oate; (O Met 1.5

met hyl pent osyl oxy) n%hlfvi;l X}QV‘éﬁﬂd'cﬂxl&ﬁr betsects dediidn & B, Maﬁwaﬁ&b%ﬂ 3,

1'-diol; WMetridene; mil axant I\/bria oxant

I\/bnoanhydrobacteri h el a-carot ene; ehydr ol ycopene;
Monodenet hyl (at ed) ‘?ﬁ%&%ﬁ%ﬁ% 2’8{% gn'é é(geage’ég%%r@%ﬂg‘ﬁ%r oxy

cycl ophyt oene; Monoh dr XY c hyt of | uene; I\/U ochrome; Nut toxanth| n;
Myti | oxant hin; Mt 9 et N ﬁ/ﬁ?%‘&lﬁoﬁm Topan; 2nf3x¥ptiyl-2-

butenyl)-beta,beta-caroten- 18 (or 18"-o0l; 2-(3-Methyl-2-butenyl)-3,4-

, 12' 68

didehydro-1,2-dihydro-psi, psi-caroten-1-ol; 2-(3-Methyl-2-butenyl)-7,8,7',8'-
tetrahydro-[epsi], psi-caroten-18-0l; Methyl 3',4'-didehydro-beta,psi-caroten-
16'-oate; Methyl 1-hexosyl-1,2-dihydro-3,4-didehydro-apo-8'-lycopenoate; |
Methyl hydrogen 6,6'-diapocarotene-dioate; Methyl 1-mannosyloxy-3,4-
didehydro-1, 2-dihydro-8'-apo-psi-caroten-8'-oate; Methyl 1'-metlioxy-4'-oxo-
1!,2'- dihydro-X,psi-caroten-16 (or 17 or 18)-oate; 2'-(0-Methyl-5-C-
methylpentosyloxy)-3',4'-didehydro-1',2'-dihydro-beta,psi-carotene-3, 1'-diol;
Metridene; Mimulaxanthin; Monadoxanthin; Monoanhydrobacterioruberin;
Monodehydro-beta-carotene; Monodehydrolycopene; Monodemethyl(ated)
spirilloxanthin; Monoepoxy-, see Epoxy-Monohydroxy cyclophytoene;
Monohydroxy cyclophytofluene; Mutatochrome; Mutatoxanthin;
Mytiloxanthin; Mytiloxanthinone; Myxobactin; Myxobactone; Myxol 2'-
glucoside; Myxol 2'-O-methyl-methylpentoside; Myxol 2'-rhamnoside;

Myxoxanthin; Myxoxanthol; Myxoxanthophyll;
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gl ucosi de; Myxol 2'-0O nethyl - et hyl pent osi de; Myxol 2'-rhannosi de;
Myxoxant hi n; Myxoxant hol ; Myxoxant hophyl|; 69 [00133) Neocar ot ene;
Neochrone; Neo- bet a-carotene B; Neo-beta- cryptoxanthin A, Neoxant hin;
Neoxant hi n 3-acet at e; Neurosporaxant hi n; Neurosporaxanthin nethyl ester;

Neur ospoj0e13s] [ 00 ISddcafatéreh Ndochrbme; Nesbai-emetene B; Neo-beta- cryptoxanthin A;
1,2,7,8,11,12, 7,8 - Cctahydro- psi, psi-carotene,;

7,8,11,12, 7', 8", 1iechBnth wéaxgxg &Qﬁhce%é Ne‘&?ds%ﬁ%athl ?Jelé*c Q%%hﬁgni , 8" -

Octahydro pS| pS| carotené-1, 2 27,8, 1 psi, psi -
carotene-1,1'-diol 8' - Octahydro p5| psi - car ot en- I-oI

1
7,8,11,12, 7 , 8' 11met}1§lquZé&81[\Iéw9§Roser}§eta psi - car ot en- 2- oI;
1,2,7,8, 7 8 11 , 12' - Cct ahydro-psi, psi-caroten-|-ol;

7,8,11,1 g , 11 t ah dro 4 rot ne; Cctahydrol ycopene;
5.6 7, 8 @01%4] 7 800%‘15?1 Aéﬂ 8? SB %F §1ydro- ps%,psp)c/:aroten)e/, P

8 ,11',12' -Cct ahydrol ycopene; 3 4' 7' ,8 11 12' -

Oct ahydr ospi ri | | oxaddhild;7 841, bfé@ﬁﬂs'drqwmxyaro@nerb2,7@.+m,75;8bbact ene;

OH- Chl or obact ene gl ucosi de; OH Lycopene; 2-CH Monocycl ophyt oene; 2- OH
Monocycl ophyt of | ueDetahydrbeis-emotensd;2-Got; AK2TBJ162', 708 Cctdididro-psipsk 482; O+
P 511; OH R, OH Rhodopin; OH Sintaxanthin 5, 6-epoxide; OH Spheroidene; O+

Spher oi denone; OH G&edel1 32aibgt ?’V‘X%ng?%ﬂ@&ﬁ%igﬁshgﬁlm&ﬁw Pent osi de) ;

Qphi oxant hi n; Gsci | [ axant’hin;

Orocant haxant hin: TPAGIGH4S i L L R ERE VAL
‘é' HBeyer ysant hensQEAEHITES BBt gk 7.1 bbb 1 16k2- Bt ao4.8 500, P 51
-[(chi -0 Pahnitoyl -beta, D-gl ucosyl)oxyl -3', 4" -di dehydro 1,2 -

d1apocarotene Octahydrolycopene; 5,6, 7.8,5'6',7',8" Octahydrolycopene,
7,8,11,12,7", 8',11',12"-Octahydrolycopene; 3,4,3'4',7',8',11',12'-
Octahydrospirilloxanthin; OH, see also Hydroxy- or -ol OH-Chlorobactene;
OH-Chlorobactene glucoside; OH-Lycopene; 2-OH-Monocyclophytoene; 2-
OH- Monocyclophytofluene; OH-Neurosporene; OH-Okenone; OH-P 481;
OH-P 482; OH- P 511; OH-R; OH-Rhodopin; OH-Sintaxanthin 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'-Ox0-4,4'-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;
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di hydro-beta, psi-caroten-2'-ol; Papilioerythrin; Papilioerythrinone;

Par acentrone; Parasil oxanthin; Pectenol; Pectenol one; Pectenoxanthin;

Pent axant hi n; Peridinin; Peridininol; Persicachrone; Persicaxanthin; 70

Phi | I'i psi axant hi n; Phil gsam axant hi n; Phl ei xant hophyl |; Phl ei xant hophyl |

pal nmitate; Phoeni c&hdlipsiaxanthin; Rulosanigranthipnidpixeethephytl; Rhleapthaphydh;
Physoxant hi n; Phyt oene; C (30)-Phytoene; Phytoene 1, 2-(ep)oxide; Phytoenol;
Phyt of | uene; Phyt ofphalnsitete; Rinenidenone Bhiczhicupterine; FPig@aiokadthin; Phygaksat X

Pi gment Y; Pl ectani axanthin; Poly-cis-gamma-carotene; Poly-cis- psi-
carotene; Pol y- ci S-phygsyaani. FRyRshe O @i Phioek; ?h}‘fbl@ﬂ@fﬁfw@pxmf ophosphat e;

Prephyt oene pyrophosphat e; Pr 0- ganma- caf ot ene; ° Prol ycopen
Pr oneur osporene; Pr h . -.al : farglene: .
Pyr enoxant hi n; Pyr ﬁﬁ%ﬁ@h?ﬁﬁgw%%ﬁg@% ﬁ%ﬁ%ﬁ E&I?%J%fﬁ'ﬂl@f E%gxerlent R;

Reni eraci stene; Renj, era yrin; i eratene; Reticul axant hin; .
Reti nyl i denetigli CTJ%P?}R%? ﬂg@ﬁﬁ@&&ﬁ%ﬁ{&aﬁ Ig_l’)oijegpmcarotene; Poly-cis-
Retrodehydro(-beta- )carotene; Retrodehydro-ganma-carotene,;

Ret r odehydr 0z eax antbhi- garoteRiaaPelpmia-lynepepk:drgsinoxaathiBPaelyospersng - 2' - O
Rhamosyl - 4- ket onyxol ; 2'- O Rhamosyl nyxol ; 3' - Rhamosyl oxy- bet a, bet a-

caroten-3-ol; 1- Ripgrophssghatey Pephtoest shebplibsphate; PRo-gaimadseotis; a, psi -
carotene; 2'- Rhammosyl oxy-3',4"-di dehydro-1", 2'-di hydro-beta, psi -

bei “car of ohe- 3, 4, 1 Ty YRe PIORKRNey RO BRIk Fea S igeo-bet @
Oy o Bosons nay Syl Pabboroaf B R ARRRL P GRBIRA oy 0P
Rhodopur puri n; Rhodot orul ene; Rhodovi brin; Rhodovi ol asci n; Rhodoxant hi n;

Roseryt hrjn. bi chr : . . . .
y [b&BSPJ ! t]/-ccisg?"aRenieracistene; Renierapurpurin; Renieratene; Reticulaxanthin;

Retinylidenetiglic acid; Retrobisdehydro(-beta-) carotene; Retrodehydro(-beta-
)carotene; Retrodehydro-gamma-carotene; Retrodehydrozeaxanthin,
Rhamnopyranosyloxy-, see Rhamnosyloxy-2'-O- Rhamnosyl-4-ketomyxol; 2'-
O-Rhamnosylmyxol; 3'-Rhamnosyloxy-beta,beta~ caroten-3-ol; 1-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta,psi- carotene; 2'-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta,psi- carotene-3,1'-diol; 2'-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta, psi-carotene-3,4,1'-triol; 1'-
Rhamnosyloxy-3',4'-didehydro-1',2"- dihydro-beta,psi-caroten-3-ol;
Rhodoauranxanthin; Rhodopin; Rhodopin(- 20-)al; Rhodopinal glucoside;
Rhodopin glucoside; Rhodopinol; Rhodopurpurin; Rhodotorulene;
Rhodovibrin; Rhodoviolascin, Rhodoxanthin; Roserythrin; Rubichrome;

Rubixanthin; Rubixanthin 5,6-epoxide; Rubixanthone;

[00136] Salmon acid; Salmoxanthin; Saproxanthin; Sarcinaxanthin; Sarcinaxanthin

diglucoside; Sarcinaxanthin monoglucoside; Sarcinene; 5,6~ Seco-beta,beta-
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Rubi xant hi n; Rubi xant hi n 5, 6- epoxi de; Rubi xant hone; [00136] Sal non aci d;

Sal noxant hi n; Saproxant hi n; Sar ci naxant hi n; Sarci naxanthin di gl ucosi de;
Sar ci naxant hi n nmonogl ucosi de; Sarci nene; 5,6- Seco-beta, beta- 71 -

carot ene- 5, 6-di one; 5, 6-Seco-bet a, & psi]-carotene-5, 6-dione; Sem -al pha-
car ot enone: Seni - beretened Srdions) 6;6- Odl’wem;[&nﬂ]‘rbﬂote@-ﬁt 6rdiomehSemi-alpha-

Si phonaxant hi n; Si phonei n; Sodi um 3, 19-di hydr oxy-7, 8-di - dehydro-bet a, chi -
car ot ene-3', 6' - di otagotncel Sahﬁbetfﬁ@dﬂowﬁibﬁe;mdn}dkhmdhpswa&hmﬁﬁn di oxo-7, 8-

di dehydr o- beta, chi-caroten-17'-al 3-sulfate; Sodium 3,19, 3" -trihydroxy-7, 8-
di dehydr o- 6" - 0x0- beihRofHRbnihAY; 8ifHRndiA; Sod@hs @&H%Jr%kﬁﬂ @@dﬂgyd?o ﬂ,&a,%ﬂ]

tthydrng 7, 8- ﬂldehydro bet a, Chl car ot ené-'3 |oRe 3 I o
S S S ;
[00137] %hgeraian{aﬁétﬁfé‘?r SRR 2@%@%@%& R Zi?Qtn -

Tar eoxant hi n; Tedanqi Jedanin er n m axant hin thyat ene;
7,8,7',S -Tet radeh@\e&a' gg(taﬁhh?qqoteg-lz % P@H@n%»éﬁ’,é -tﬂhygroxy-7 8-
bet a, bet a-carotene; 3,4,3",4'- Tetradehydro pSI psi - carotene; 7,8,

7', 8' -Tetradehydr odifletydr 6t axo-oeta,chievarot@)- BT~ olite B:sulfate; Sodivn-3,19,17-
Tetradehydro bet a, bet a-carotene-2,2'-dione; 3 ,4',7",8" - Tetradehydro-

bet a, bet a- car ot en- @h9lirox$,78- aldeHydeibemﬁmcdfo@émmaemne 3Buifat; , 7' -
Tetradehydro-5,6,5', 6 -tetrahydro bet a, beta carotene-3,3' -diol; 6,7,

6',7 Tetradehydros B et gt

tet rol; 7,8, 7,8 - gt@rroaghﬁ 3 ozoggéég’% @105 ,ﬁnﬁ@y&h&%ﬁle@t&aﬂtﬁm,

Tet radehydrobl sanhydrobact er| or uber| n 5 6 5',6" -Tet rahydrocant haxant hi n;
7,8, 7,8 r ahy aps dr o- 7878

Tet rahyd[rogl_ggta bgf gg%,x Bf Qﬁ&ad?%?%‘g blb& car otene
71,81,11', 12'-Tetrahydraq- ganma car otene 71,8 .11',12' - Tetrahydro-gamms, p
sj - Tareoxanthin; Tedaniaxanthin; Tedanin; Ternstroemiaxanthin; Tethyatene;

7,8,7',8'-Tetradehydroastaxanthin; 3,4,3',4'-Tétradehydro- beta,beta-carotene;
3,4,3' 4'-Tetradehydro-psi,psi-carotene; 7,8, 7',8'-Tetradehydro-beta,beta-
carotene-3,3'-diol; 3,4,3',4'- Tetradehydro-beta,beta-carotene-2,2'-dione;
3',4',7',8'-Tetradehydro- beta,beta-caroten-3-ol; 3,4,3',4'Tetradehydrolycopene;
6,7,6',7"- Tetradehydro-5,6,5',6'—tetrahydro-beta,beta-cérotene-3,3'-diol; 6,7,
6',7-Tetradehydro-5,6,5',6'-tetrahydro-beta,beta-carotene-3,5,3',5'- tetrol;
7,8,7',8'-Tetradehydrozeaxanthin; 3,4,3',4'-
Tetradehydrobisanhydrobacterioruberin; 5,6,5',6'-Tetrahydrocanthaxanthin,;
7,8,7',8'-Tetrahydrocapsorubin; Tetrahydro-beta-carotene; 7,8,7',8'-
Tetrahydrb-beta,beta—carotene; 7',8',11',12'-Tetrahydro-beta,psi- carotene;
7',8',11',12"-Tetrahydro-gamma-carotene; 7',8',11',12'- Tetrahydro-gamma,psi-
carotene; 1,2,7,8-Tetrahydro-psi,psi- carotene; 1,2,1',2'-Tetrahydro-psi,psi-
carotene; 7,8,11,12-Tetrahydro- psi,psi-carotene; 7,8,7',8"-Tetrahydro-psi,psi-
carotene; 5,6,5', 6'-Tetrahydro-beta,beta-carotene-4,4'-diol; 7,8,7',8'-
Tetrahydro- beta,beta-carotene-3,3'-diol; 7',8',9",10'-Tetrahydro-beta,psi-
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carotene; 1,2,7,8-Tetrahydro-psi, psi- carotene;

1,2,1',2' -Tetrahydro-psi, psi- carotene; 7,8,11, 12-Tetrahydro-

psi, psi-carotene; 7,8,7',8' Tetrahydro psi psi- carotene; 5,6,5
6'- Tetrahydro bet a, bet a- carote iol; 7,8,7,S - Tetrahy dro-

bet a, bet a- car ot ene- ogrq;enqﬁ,é?'-dlql 1@, a@"T%@h}’dTé‘rP%HWcﬁatﬂt@@thl pi.wl 7:5,5,6'-

carotene-3,17'-diol; 1,2,1',2 Tetrahydro psi, psi-carotene-1,1"-diol;
5,6,5,6"- Tet rahdeQtrabgdra Hm,w»amthdenem,6ﬁe6' PetbahlydroBbeta,beta-
Tetrahydro bet a, beta- carotene-3,5,6,3 ,5,6"-hexol;

1,2,7,8-Tet rahydr O-dagdterts3 sm,gt&nmkololz 718 Zse&ahy?dro-plﬁsm&abwnor-eﬁugzpﬁ,s-
car oten l-ol; 7,8,11,12- Tetrahydro 4,4 - di apocar ot ene;

Tet r ahydr o- 4, 4 di ap@&g T oYY

Tet r ahydr ol ycopene; S@Ioeﬂé?psf‘e%&%gﬁ%g%ggggggﬁ eh:;ﬁ%@rgjz}léi%hapocarotene,

Tet r ahydr ol ycopene; 7.8 dr ol '-

Tet r ahydr ol ycopene; 7.8,7 % 1Tét§ah ;"é’fé %Ffi)/ F‘%}l’g@ﬁeﬂ@@y?ﬁm%?m’ 1521 i
Tetrahydroneurosporen 11', 12" - Tet rq%_gi;drospherm dene; 3,4,7, 8-
Tetrahydrospirill ox%mltahydfolmner@, 5.4:5.q'eRatrahydrobysppeniel 7.8Xdr2hi n: 3, 4,3, 4" -

Tetrahydrospirill oxant hin-20-al; 5,6,5 ,6"-Tetrahydro-3,4,3",4' -tetrol 4,

4' - disulfate; 2, 3,’Etra3ydr65tcop¢md7,6m8'bmtahmbb%copemt ’@;8&114,14'-- di one; 2,
3,2',3 - Tetrahydroxy-beta, bet a- car ot en- 4- one; , 3, 17" -

Tet r ahydr oxy- bet a, chétrah $@oBlceperfR:; iQﬂ92'3F&Mh§&b§'co§en5 131 -ddol; 1,2,1',2"-
Tet r ahydr oxy- 6", T-di dehydro 5, 8,5 6'- tetrahy ro- bet a, bet a- caroten 8- one;

3,3,5, 5 Tetrahydr d r 4' -

Tet rahydroxypl rar di xant roHéﬁ%B%oge,ne, ?mi‘dl‘ {Er'ahy oxy Egg%n§é44’ gt r ahydr o-
bet a, bet a- car ot ene; 4.3' 4 Tet.r.a r ot ene:

Tet r aket o- bet a- car &regﬁ?@ydr?mlﬂilﬂ’éa@@’ fégig%t}%b‘ OSPH'@B) ?%2'474;
Thi ot hece-478; Thi ot hece-484; Thi ot hece- OH- 484 Til efi shxant hi :

Ti | efi shxant hi n | | : Tetiehydrospisilexantin20+al;15,6,85¢' gl‘??(&hﬁdﬁﬁ’ﬁ 4|a3/€4"tet1’014 4‘

disulfate; 2,3,2',3'-Tetrahydroxy-beta,beta-carotene-4,4'-dione; 2, 3,2',3'-
Tetrahydroxy-beta,beta-caroten-4-one; 3,19,3',17'- Tetrahydroxy-beta,chi-
caroten-6"-one 3-sulfate; 3,5,3',5'- Tetrahydroxy-6',7'-didehydro-5,8,5',6'-
tetrahydro-beta,beta-caroten-8- one; 3,3',5,5'-Tetrahydroxy-6'-hydro-7-
dehydro-beta-carotene; 3,4,3',4'- Tetrahydroxypirardixanthin; 3,4,3',4'-
Tetrahydroxy-5,6,5',6'-tetrahydro- beta,beta-carotene; (3,4,3'4")-Tetraketo-
beta-carotene; 4,5,4',5'- Tetraketo-beta-carotene; Thiothece-425; Thiothece-
460; Thiothece-474; Thiothece-478; Thiothece-484; Thiothece-OH-484;
Tilefishxanthin I; Tilefishxanthin II; Tilefishxanthin III; Tilefishxanthin IV;
Torularhodin; Torulathodinaldehyde; Torularhodin methyl ester; Torulenal;
Torulene; Torulenecarboxylic acid; 2,3,2'-Trihydroxy-beta,beta-caroten-4-one;
3, 3',4'-Trihydroxy-beta,beta-caroten-4-one; 3,4,3'-Trihydroxy-beta, chi-
caroten-6'-one; 3,3',5'-Trihydroxy-6',7'-dehydro-alpha-carotene; 3,3',8'-

Trihydroxy-7,8-didehydro-beta,chi-carotene-4,6'-dione; 3,3', 8'-Trihydroxy-
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Tor ul ar hodi n; Tor ul ar hodi nal dehyde; Torul arhodi n nmethyl ester; Torul enal;
Torul ene; Torul enecar boxylic aci d;

2,3,2' -Tri hydroxy-bet a, bet a- car ot en- 4-one; 3,

3',4'-Trihydroxy-beta, bet a-caroten-4-one; 3,4,3 -Trihydroxy-beta, chi-,
caroten-6' -one; 3, 37,8Widehyduayhetashi-caroten-6'wakyd i Y3 'a Tphxdrosy-Giledidehydrs' | 8' -
Tri hydroxy- 7, 8-di dehydr o- bet a, chi -carotene-4,6'-di one; 3,3, 8 -Trihydroxy-
73 7, 8- di dehydr o- betieta,ettiicarnernt'asne@-subfate; 33,2 9Thydrdxy-B\dldiieyiydod- 9 dehydr o-
bet a, chi-caroten-6'-one 3-sulfate; 3,1',2

Tri hydroxy-3', 4" -di st Rarated LANC: 8-s0@d HenG al01. QNG b,

19- Tri hydr oxy- 6, 7- dc?Eehsgbrega-’ 5’Sl gar%)teﬁséf‘b{ﬁ%', g’tsf g?]?gpg{lryg?ggé-&@g?}é@g2?66?’&- 8" -

one 3-acetate 19-h Qaten 3 ‘- Trihydroxy-6. 7-di dehydro- , 7,8 -

t et r ahydr o- bet a, [ e%ﬁ%‘@é‘rgf %:ﬁ)g@ega-,c%o_en- |'d’ﬁ8?§'%§?t§?%f§'gﬁaﬁ%f”o£§f- 5, 6.

di hydr o-beta-carotene; 3,3',5 -Trihydroxy-5'" 66" - dihydro-beta-carotene
5',6' -epoxide; 3, 19?@}&@9%%%@@&%%5éﬂﬁ%}uﬁeéahm-hﬂaém]rcaé@tm&&-s- one;
3,19, 3" -Tri hydroxy- 7, 8-di hydr o- bet a, bet a- carot en-8- one 19-laurate; 3,

6, 3' - Tri hydr oxy- 7, 8licie) B¢, B-Tythydeoxyel&+ dihydno-betarcattenes 3,3', 3 Bihytloxy-5',6'-

Tri hydr oxy- 7, 8-di hydr o- 8- oxo- al pha-carotene; 3,3',6"'-Trihydroxy-5, 8-

epoxy- al pha- car ot erdgthydyobeth-catdtede/sij60¥piden 8 d08aTHRAYdox -7 8-diBydrod T | hydr oxy-
3,4,3 ,4"-tetradehydro-1,2,1',2" -tetrahydro-psi, psi- caroten-2-one; 3,4,4"-

3.4 - T ket o- et S APAT SV AE g R TEM SIS RS UERA b Pl
di hydro- b i - -4 ones - T, in- Tri bhasi o
T 1 Sanhydr obact er | GRSUST RS B S HNRRIST b B RR L i 5-ones

~Trolliflor; Trollixanthin; Tunaxanthin; Uriolide; Vaucheriaxanthin;
Violaxanthin: Vi ol 23x&niTrhydroyy-gi&diydrer&oxanalphe-rryetene)isd 1 -A ghydroxy-5,8-
Webbi axant hi n;  Xant hophyl | ; Xant hophyl | K (1); Xanthophyll K ( 1)S;
Xant hophyl | epoxy-alpha-carotene; 3,4,4'-Trihydroxypirardixanthin; 1,1',2'- Trihydroxy-

3,4,3' 4\-tetradehydro-1,2,1',2'-tetrahydro-psi,psi- caroten-2-one; 3,4,4'-
Trihydroxy-5,6,5',6'-tetrahydro-beta,beta- carotene; Trikentriorhodin; 3,4,4'-
Triketo-beta-carotene; 3,1',2- Trimethoxy-3',4'-didehydro-1',2' dihydro-
beta,psi-caroten-4-one; Triophaxanthin; Triphasiaxanthin;
Trisanhydrobacterioruberin; Trollein; Trollichrome; Trolliflavin; Trolliflor;
Trollixanfhin; Tunaxanthin; Uriolide; Vaucheriaxanthin; Violaxanthin;
Violeoxanthin; Violerythrin, Warmingol; Warmingone; Webbiaxanthin;
Xanthophyll; Xanthophyll K (1); Xanthophyll K ( 1)S; Xanthophyll
dipalmitate; Xanthophyll epoxide; alpha-Zeacarotene; beta-Zeacarotene; beta
(1)- Zeacarotene; alpha-Zeacarotene-3,17'-diol; beta-Zeacarotene-3,17'- diol;
beta-Zeacaroten-3-ol; Zeaxanthene; Zeaxanthin; Zeaxanthin diepoxide;
'Zeaxanthin dimethyl ether; Zeaxanthin dirhamnoside; Zeaxanthin dipalmitate;

Zeaxanthin 5,6-epoxide; Zeaxanthin 5,8-epoxide; Zeaxanthin furanoxide;
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di pal mtate; Xanthophyl|l epoxi de; al pha-Zeacarotene; beta-Zeacarotene; beta
(1)- Zeacarotene; al pha-Zeacarotene-3,17' -diol; beta-Zeacarotene-3,17" -
di ol ; beta-Zeacaroten-3-o0l; Zeaxanthene; Zeaxanthin; Zeaxanthin di epoxide;
Zeaxant hin di net hyl_ et her; Zeaxanthin dirhammaqsi de; Zeaxanthin dipal mtate;
Zeaxant hi n 5, 6- epoxea¥anthia smonemethy! sther, &sexantun moagshammsides4paxgnibalaend 74
Zeaxant hi n nononet hyl ether; Zeaxanthin nonor hamosi de; Zeaxanthol; and

Zei noxant hi n. [ 001Z8inokhmthishove |ist of naturally occurring carotenoids is
meant to be a non-limting exanple of naturally occurring carotenoids. This
list is not conprehensive as nore naturally occurring nol ecul es are being

di scover 00188 ch WThle abave list O hiturally lbeciahe 8@bienids &AM it fPbéls non-limiting
Sul fonyl ureas [00139] Non-limting exanples of sulfonylureas include, but

are not limted to ] x ' A ' '
glipizide (ducotr gﬁjﬁlﬁﬁfegﬁf% %@?gfn%,g%%%fegrggf gglg?nh%g,k ﬂgtoﬁog&zﬂémegéyggs

tol butam de, glinepiride maryl,) . tol butam.de and negljti.nid al ogues
(for exanpl e, repagﬁlqrﬁ pa@faﬁ@noggérgﬁgmoggguvm l?etlpg]fha%ovg ‘?ﬁlﬁl &?elﬂ ?ﬁrﬂde
(KAD-1229)) and the like. N acin and rel ated derivatives [00140] The term
niacin is the geneMithigtecategenroficaiotenioidst i ni ¢ aci d (pyri di ne-3- carboxylic
acid) and its derivatives. Non-limting exanples of nicotinic acid
derivatives include nicofuranose, Acipinmx (5-nmethyl pyrazine-2-carboxylic
aci d 4- odulferyluraaceritrol, probucol, isonicotinic acid, Cholexanin,
oxiniacic acid, nicoclonate, niconol, N ASPAN, nicerikol and tocopherol

ni cotinate. [00141] Further exanples of other active agents which naybe

sui t abl e [00#39] hi s Non-limiting examples of sulfonylureas include, but are not limited to

acetohexamide, DiaBeta, glibenclamide, gliclazide, glipizide (Glucotrol),
glyclopyramide, chlorpropamide, tolazamide, tolbutamide, glimepiride
(Amaryl), tolbutamide and meglitinide analogues (for example, repaglinide,

nateglinide, meglitinide and mitiglinide (KAD-1229)) and the like.

NMiacin and related derivatives
[00140] The term niacin is the- generic descriptor for nicotinic acid (pyridine-3-
carboxylic acid) and its derivatives. Non-limiting examples of nicotinic acid
derivatives include nicofuranose, Acipimox (5-methyl pyrazine-2-carboxylic
acid 4-oxide), niceritrol, probucol, isonicotinic acid, Cholexamin, oxiniacic

acid, nicoclonate, nicomol, NIASPAN, nicerikol and tocopherol nicotinate.

[00141] Further examples of other active agents which may be suitable for this
invention include, without limitation: AGI-1067, abecarnil, acamprostate,
acavir, acebutolol, aceclofenac, acemetacin, acetaminophen, acetaminosalol,
acetanilide, acetohexamide, acetophenazine maleate, acetophenazine,

acetoxolone, acetoxypregnenolone, acetretin, acrisorcin, acrivastine, acyclovir,
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I nvention include, without limtation: AQ-1067, abecarnil, acanprostate,
acavir, acebutolol, aceclofenac, acenetacin, acetam nophen,.acetam nosal ol,
acet ani | i de, acetohexani de, acetophenazi ne nal eate, acetophenazine,

acet oxol one, acet oxypregnenol.one, acetretin, acrjsorcin, acrivastine,
acyclovir, 75 adi né‘f‘&aémaﬁh H@W‘%@’ Qi) astrafinil, adrenalone,agatrebwnenol one,
agatroban, ahnitrine, akatinol, alatrofloxacin, albendazole, albuterol,

al di oxa, al endr onatabnitring, fakatinmh alatrodllok fném ddiendazol e, akbienal] aldioxh) aendromaty, ,
allylam nes, allylestrenol, almnoprofen, alnotriptan, alosetron,

al oxi prin, al prazolahfientanil ulidesddd) alitretinvin) allopiginoRaliviasiing] 4Bles@Bhdglephri ne,
am di nonmycin, amloride, am noarylcarboxylic acid derivatives,

am nogl ut et hi m de, ' ' I ' hie,
a%ﬂﬂ&%ﬂipﬁhxg%gggﬁgfan, ABIRORENSARH Sipr LARAIBIAGLD ° styline,

am nor ex, am odar one, am prilose, am'sul pri

am exanox, anl odi pi_ne nodi | ne... amogsulal ol . _.gnotriphene, .anoxapi ne,
anoxicillin, anphecaﬁ%apg%}nea@ﬂgqegafwlﬂ&mm %ﬂf}ﬁfg‘?l {no% f‘@ﬁf’%‘?eh,
anpicillin, anpiroxicam anprenavifr, aprinone,, ansacrine, anyl nitrate,
anyl obar bi t one, andguBeaHEarheRYli acid denvatiyesz eninogluigthinmide aminoglycosides,

andr ost enedi ol , androstenedi ol -17- acetate, androstenediol- 17- benzoat e,
andr ost enedi ol - 3- acstinopentammide, astinoproinating -asdmiren, @nfiFdartwes) amighenazole,

andr ost enedi one, androsterone acetate, androsterone benzoate, androsterone
propi onat e, andr ostagipiise, ARHEIHRIS biditripeylitlk) |aﬁﬂémﬁbﬂ,anﬁ6ﬂibﬁﬁ,eirﬁéﬁia@m@e§0n6,
api cycline, apoatropine, aponorphine, apracl.onidine, aprepitant, aprotinin,

arbaprostil, ardepgp|qaylafifl ﬁﬁ&ﬁ%ﬁgf%%ﬁiﬂé%&iciﬂ%uﬁgéﬁbm gétmﬂ{e’

arylacetic acid derivatives, a nes, ary I ¢ aCi erivatives,

aryl carboxylic acids, arylpiperazines arylpropionic acid derivat.ives,
aspirin, astem zol dpngRiski ambhdtbcls ammivitin BB Gt Smoreliviy, At
at ropi ne, auranofn, . . .

P amsacrine, amyl nitrate, amylobarbitone, anagestone acetate, anastrozole,

andinocillin, androstenediol, androstenediol-17- acetate, androstenediol- 17-
benzoate, androstenediol-3-acetate, androstenediol-3-acetate-17- benzoate,
androstenedione, androsterone acetate, androsterone benzoate, androsterone
propionate, androsterone, angiotensin, anidulatungin, aniracetam, apazone,
apicycline, apoatropine, apomorphine, apraclonidine, 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, atovaquone, atropine, auranofn,
azapropazone, azathioprine, azelastine, azetazolamide, azithromyecin, baclofen,
bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,
bendroflumethiazide, benethamine penicillin, benexate hydrochloride,

benfurodil hemisuccinate, benidipine, benorylate, bentazepam, benzhexol,

76



azapropazone, azathioprine, azel astine, azetazol am de, azithromnycin,
bacl of en, banbuterol, banethan, barbitone, barnidipine, basal azi de,

becl am de, beclobrate, befrnolol, benmegride, benazepril, “bencycl ane,
bendazac, bendazol bendr of | unet hi azi de, benet hami ne penicillin, benexate
hydrochl ori de, behenziesaronenbenzaidazolndieazoctamine bsnzadiazspine derivatives,

bent azepam benzhexol, 76 benzi odarone, benzni dazol e, benzoctam ne,

benzodi azepi ne der bermbidisespine, hemzmdiatez berizphetatninez benaymicphineteperideari ne,
benzyl nor phi ne, beperiden, bepheni um hydroxynapht hoate, bepridil,

bet ahi stine, bet anﬁéﬂlﬁﬁﬁlﬁeh}édr gﬁ)ﬂh@éte, Heprain thetbistinb Heamethasors, hyl sul fate,
bexar ot ene, bezadoxifi ne, ezafibrate, bialamcol, biapenem bical utam de,

bi Sant one, of sopr ST 2P i Ao Pl BBl HE Dbt B e Y i
o7 ovi ncam ne. _buct BPREIECh HAGRIcR: DRBRRER BTG, RGeS, Anatglpeni ode,

bufetol ol, buflonedil, bufuralol, bunetanide, bunitrolol, bupranolol,

bupr enor phi ne, bupPBsiaine, binifratehiricods disaredy], isanireasrbiseprobel: Bitgiernlol |

but averi ne, butenatne, butidrine hydrochloride, butobarbitone, butoconazole
nitrate, butoconazbbmginddlol, bbswellic acid, Hradyfinim tretghitudchronmbepagy! i ne,

calcifediol, calcipotriene, calcitriol, caldibine, cambendazole, _
cam oxirol e, candshRimocPHRE Dr&hpdridof, BT BN Vrévinca®ing Dusicladd) buslgridoxat ril
capeci tabi ne, caprate, capsaicin, captopril, ‘carazolol, carbacephens,

car bamat es, carbangzg péﬂ&'irgo?og Qﬁ@?@%ﬁﬁ b‘éﬁ%ﬁ?’ r}ﬁﬁ‘%}&gl bbb ?gfm'alol

car benoxol one, car bi nazol erol, carisopro Car ot enes,
caroveri ne, carteogol, car vedi,) cef agl cefazolin, cef b;ger.azone,

| orl, ,
cof opi e, cef osel | BumEtgde, Rimitsolol, biraransipl buprenerige JpQRiom SisRiFaS

busulfan, butalamine, butorphanol, butaverine, butenatme, butidrine

hydrochloride, butobarbitone, butoconazole nitrate, butoconazole, butofilol,
butropium bromide, cabergoline, calcifediol, calcipotriene, calcitriol,
caldibine, cambendazole, camioxirole, camostat, campesterol, camptothecin,
candesartan, candoxatril, capecitabine, caprate, capsaicin, captopril, carazolol,
carbacephems, carbamates, carbamazepine, carbapenems, carbarsone,
Carbatrol, carbenoxolone, carbimazole, carbromal, carbuterol, carisoprodol,
carotenes, caroverine, carteolol, carvedilol, cefaclor, cefazolin, cefbuperazone,
cefepime, cefoselis, ceftibuten, celecoxib, celiprolol, cephaeline,
cephalosporin C, cephalosporins, cephamycins, cerivastatin, certoparin,
cetamolol, cetiedil, cetirizine, cetraxate, chloracizine, chlorambucil,
c_:hlorbetamide, chlordantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine,
chlorphenoxamide, chlorphentermine, chlorproguanil, chlorpromazine,

chlorpropamide, chlorprothixene, chlortetracycline, chlorthalidone,
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cephal osporin C, cephal osporins, cephanycins, cerivastatin, certoparin,
cetanolol, cetiedil, cetirizine, cetraxate, chloracizine, chloranbucil,

chl or bet am de, chl ordantoin, chlordi azepoxi de, chl ornmadi-none acet at e,

chl or net hi azol e, chl oroquj_ne, chlorothjazide, c¢chlorpheniram ne,,

chl or phenoxani de, &hplsﬁvgwéﬁpk hiomonag gicksspidey eiplenicate iidaipyie wislitazene,

chl or propam de, chl orprothi xene, chlortetracycline, chlorthalidone, 77

chol ecal ci ferol, chilemssiran, cilvstakalscimetidine ciimbwopiamtbeomidedcifiepazet, maleate,
ciglitazone, «cilansetron, cilostazol, cinetidine, cinetropium brom de,

ci nepazet naleate, cifafiRaARE ciriAriziak WiRlazebaf, cifidXaein2 éipRFPrate) S f6kdin,
ciprofibrate, ciprofloxacin, cisapride, ci sp’i atin, citalopram citicoline,

clarithromycin, clebgplkde: e .ne, &l e bj .
clinofibrate, cli OCiJllJI %Fé,?%%:SP})%%Zg%féﬂr@ﬁb%géoﬁlﬁg’oﬁljﬁ{%dgg&%gfeggﬁndcel’ of azi m ne,
clonbrate, clofibric¢ aci.d | of orex,... cl om, pram ne, clonazepam cl onidine,
clonitrate, clopiddi sz{m@cg%%pg;& "FW&B%MFF}E’&I‘BH‘&H ’aloga@flbrg cromen,
clorprenaline, cl o&io%r mﬁg&, ﬁ]@gl oti azelp%gg cl Otlréiggéoclﬂeﬁmgic{:fl in,

cl ozapi ne, cnepazi #&beg b $RFORK) clomzupineeclo 1 (1@ oregodei ne
sul fate, codeine, colloidal bisnuth subcitrate, cromafiban, cronolyn,
cropropam de, cr ot eldmipraitine,clomauepan) clontding, elonéttass, &lopidogrel) dlapirdce,

cycl azoci ne, cycl exedrine, cyclizine, cyclobenzaprine, cyclodrine,
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detomidine, dexamphetamine, dexanabinol, dexchlorpheniramine,
dexfenfluramine, dexmethylphenidate, dexrazoxane, dextroamphetamine
sulfate, dextroamphetamine, dextropropoxyphene, DHEA, diacetate,
diamorphine, diazemine, diazepam, diaziquinone, diazoxide,
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esomeprazole, esonarimod, estazolam, estradiol benzoate, estramustine, eskiol
succinate, estrone acetate, estrone sulfate, etafedrine, etafenone, ethacrynic
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fudosteine, fumagillin, furazolidone, furazolidone, furfurylmethyl
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, guafazulene, 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,
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loratadine, lorazepam, lorefloxacin, lormetazepam, losartan, lovastatin,
lovastatin, loxapine succinate, loxapine, l-threo methylphenidate, lumiracoxib,
lysine acetylsalicylate, lysozyme, lisuride, mabuterol, mafenide, magnesium
acetylsalicylate, malgramostin, mannitol hexanitrate, maprotiline, mazindol,
mebendazole, meclizine, meclofenamic acid, mecloxaminepentapiperide,
medazepam, medibazine, medigoxin, medrogestone, medroxyprogesterone
acetate, mefenamic acid, mefenorex, mefloquin, mefloquine, megestrol
acetate, melengestrol acetate, melphalan, memantine, mepenzolate bromide,
meperidine, mephenoxalone, mephentermine, mepindolol, mepixanox,
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nitrate, propentoffyline, propionate, propiram, propoxyphene, propranolol,
propylhexedrine, propylthiouracil, protokylol, protriptyline, proxazole,
pseudoephedrine, purines, pyrantel embonate, pyrazoles, pyrazolones,
pyridofylline, pyrimethamine, pyrimidines, pyrrolidones, qﬁazepam,
quetiapine, quetuapine, quinagolide, quinapril, quinestrol, quinfamide,
quinidine, quinine sulfate, quinolones, quinupritin, rabalzotan, rabeprazole
sodium, rabeprazole, racefimine, ramahroban, ramipril, ranitidine, ranolazine,
ransoprazole, rasagiline, rebamipide, refludan, repaglinide, repinotan,
repirinast, reproterol, reserpine, retinoids, ribavirin, rifabutine, rifampicin,
rifapentine, rilmenidine, riluzole, rimantadine, rimiterol, rioprostil,
risperidone, ritanovir, ritapentine, ritipenem, ritodrine, ritonavir, rivastigmine,
rizatriptan, rociverine, rofecoxib, rohypnol, rolipram, remoxipride, ronifibrate,
ropinirole, ropivacaine, rosaprostol, rosiglitazone, rosuvastatin, rotinolol,

rotraxate, roxatidine acetate, roxindole, rubitecan, salacetamide, salicin,
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propyl hexedrine, propylthiouracil, protokylol, protriptyline, proxazole,
pseudoephedrine, purines, pyrantel enbonate, pyrazoles, pyrazolones,
pyridofylline, pyrinmetham ne, pyrimdines, pyrrolidones, quazepam

queti api ne, quetuapine, quinagolide, quinapril, quinestrol, quinfgm de,

qui ni di ne, qui ni nesaélﬁylﬁﬁlﬂ‘iﬁ: samYHeﬁ@ﬁégr}vqﬁwpmﬂmeﬁr% SaQINEVE olagRinaYiahepr azol e
sodi um rabeprazol e, racefimne, ramahroban, rampril, ranitidine,

ranol azi ne, ransomopelaimine, secnidgizolesss]egilinoaseimuitiddi], sextindokbasertraléqeagl i ni de,
repinotan, repirinast, reproterol, reserpine, retinoids, ribavirin,
rifabutine, rifanpiibutfaming, dildpedfil] s@vastdtinEifintsiie, sifdimkObitxsénta@nt adi ne,
rimterol, rioprostil, risperidone, ritanovir, ritapentine, ritipenem

ritodrine, ritonavigrickle Shoid Aftivudlnb 2SR idend G ASLaGR, . T Of eCOXi b,

rohypnol, rolipram renoxipri ronitibrate,” ropini ropi vacai ne,
rosaprostol, rosiglitazone, rosuvastati,n, rotinol gl rotraxate, roxatidine
acetate, roxindol es;papragiy{:cgc%pﬁ?tl%ogpyggbts&l;ﬁ%ln,gmzp&r{)ﬂe, SAVURG, cy| ani de,
salicylic acid derivatives, salnmeterol, saquinavir, saquinavir, )

scopol ani ne, secni Heepimaycin speginylsy tathiazelsy snerelfate, syfentantlgeleonazale nitrats, ne,

si butram ne, sildenafil, sinvastatin, siramesine, sirolinus, sitaxsentan,
sof al cone, sonot i astilfacetamidey sidfadizzirepdubfalvixjcasid; s farside, sslfiaatbl, sulémdan,,

spasnol ytol , spectinonycin, spiramnycin, spizofiurone, stavudine,
streptonycin, succilydiiiill sipibegahfde, SHphalefaatis, selphadibAne, lsulphbdox@azol e
nitrate, sulfacetam de, sulfadiazine, sulfaloxicacid, sulfarside,

sul finalol, sulind td o h SRR, ug?ﬁ .an de,

sul phadi azi ne, sul %02%1}515@':& %fg,g’ Shgi&mgﬁlg?i&fgh%g €, su@%ﬁ%%’ggr | ﬁ@aﬂ&

sul phanet hoxazol e, | phapyri dj ne, sul phasal azi sul phi npyr azone,

sul piride, sulthi a?’r@pfhagaﬁﬁﬁfnsﬂfgfdpy?ﬁ%‘gB@B’rﬂ‘%ﬁu?@{?ﬁhemP‘ﬁ?ﬂpéll,% ssumahr i pt an,

sunepi hon, superoxi de di snut ase, |, ) . C.
sulbroponium, sumanirole, sumahriptan, sunepihon, superoxide dismutase,

QX

suplatast, suramin sodium, synephrine, tacrine, tacrolimus, tacrolimus,
tadalafil, talinolol, talipexole, tamoxifen, tamsulosin, targretin, tazanolast,
tazarotene, tazobactam, tecastimezole, teclozan, tedisamil, tegaserod,
telenzepine, telmisartan, temazepam, teniposide, teprenone, terazosin,
terbinafine, terbinafine, terbutaline sulfate, terbutaline, terconazole,
terfenadine, terodiline, terofenamate, tertatolol, testolactone, 4~
dihydrotestosterone, tetracyclics, tetracycline, tetrahydrocannabinol,
tetrahydrozoline, thalidomide, theofibrate, thiabendazole,
thiazinecarboxamides, thiocarbamates, thiocarbamizine, thiocarbarsone,
thioridazine, thiothixene, tiagabine, tiamenidine, tianeptine, tiaprofenic acid,
tiaramide, ticlopidine, tigloidine, tilisolol, timolol, tinidazole, tinofedrine,
tinzaparin, tioconazole, tipranavir, tirapazamine, tirofiban, tiropramide,
titanicene, tizanadine, tizanidine, tizinadine, tocainide, tolazamide, tolazoline,

tolbutamide, tolcapone, tolciclate, tolfenamic acid, toliprolol, tolteridine,
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supl atast, suram n sodium synephrine, tacrine, tacrolinus, tacrolinus,
tadal afil, talinolol, talipexole, tanoxifen, tansul osin, targretin,
tazanol ast, tazarotene, tazobactam tecastinmezole, teclozan, tedisaml,
tegaserod, telenzepine, telm sartan, tenmazepam teniposide, teprenone,
terazosin, terbi ntoliernsing, ¢onaberatat, hepirainate) tapatacan tenséhitectordnsifdnetcitiratae,
terconazole, terfenadine, terodiline, terofenamate, tertatolol,

testol actone, 4- didwydifeie;sdsQfibeicl) Grambedl] BaNadolias, tran@blapal Ghhillt,
t etrahydrocannabi nol, tetrahydrozoline, thalidom de, theofibrate,

t hi abendazol e, thh,glé' ’ : ' t : Qg m zi ne,
t hi ocar barsone, thi rlgﬁgglﬁlﬁ%?&@#%’t %@rﬁ%@é{g’ﬁ%ﬂﬁﬁlgﬁn&%@i ne,
tianeptine, tiaprofenic gcid,. tiaram.de, ticl.opidine, tiglaidine,
Cilisol ol tinol ol TRRGiRlde, iamtering famiers ?ﬁ“?%p‘ﬂ%’gt&ﬂ“ﬂ?&ﬁ%%onazol e,
tipranavir, tirapazamne, tirofiban, tiropram de, titanicene, tizanadine,
tizani dine, tizi naBY¢fechlpdde iflupperazineqtridypramazing, whekyphenidyl, srimazesin de,
t ol capone, tolciclate, tolfenanuc acid, toliprolol, tolteridine, 85
tol t er odi ne, tonabtims¢tatinettipietazidine frimethoprén Anmgestose idinkdpramoregni f ene
cibrate, toremfene, tosufloxacin, tramadol, tranazoline, trandolapril,
tranilast, tranyl githésmostilcrithibiRe, dhdglitazbme BB8RNbrale 6 FHARS trofbaRiny, Ol ,
triacetin, triantinolone, trianterine, trianterene, triazolam
trifluoperazine h rij Lf ' il iine,
tri hexypheni dyl , t%lgg'lgglgis#h#gg%flro?ﬁ%ﬁ%%ré?éﬁagﬁg?%%kgﬁe@?&?%ﬁét hopri m
trinmgestone, trimpramnpe, , trinmoprostil, trithiqQzine, troglitazone, .
trol ni brate phosphBWEZoliRd, fERmiRR HRdecaRqals, FRAGEFRRIC AP LN BB P pi de,
t uam nohept ane, tulobuterol, tymazoline, tyranine, undecanoate, undecenoic
acid, urinastatin, vildpeaails valerate, valzgancielewix wlproiglagidavdsartaa) vansemyeisyi r
val proi c acid, val sartan, vanconyci n,

vardenafil, venlafaxine, venorelbine, verapamil, vidarabine, vigabakin,

vincamine, vinpocetine, viomycin, viquidil, visnadine, vitamin a derivatives,
vitamin a, vitamin b,, vitamin d, vitamin e, vitamin k, voglibose, voriconazole,
xaliproden, xamoterol, xanthinol niacinate, xenytropium bromide, xibenolol,
ximelagatran, xylometazoline, yohimbine, zacopride, zafirlukast, zalcitabine,
zaleplon, zanamivir, zatebradine, ziconotide, zidovudine, zileuton, zimeldine,
zinc propionate, ziprasidone, zolimidine, zolmitriptan, zolpidem, zonisamide,

zopiclone, and mixtures thereof.

[00142] The compounds according to the inventfon may be formulated as
pharmaceutical compositions suitable for oral, buccal, parenteral, transdermal
or rectal administration or in a form suitable for administration by inhalation
or insufflation. Parenteral administration includes subcutaneous injections,

intravenous, intramuscular, intrasternal injection, or infusion techniques.
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vardenafil, venl afaxine, venorel bine, verapam |, vidarabine, vigabakin,

vi ncam ne, vinpocetine, vionycin, viquidil, visnadine, vitamn a
derivatives, vitamn a, vitamn b2, vitamn d, vitamn e, vitamn Kk,
vogl i bose, voriconazole, xaliproden, xanoterol, xanthinol niacinate,
xenytropi um brom de, xibenolol, xinelagatran, xylonetazoline, yohi nbine,
zacopri d80143af i r | URegtharmadentical bompositionsinegyl also, bezfarmwlatedras atbaragenticillye,

zi conotide, zidovudine, zileuton, zineldine, zinc propionate, ziprasidone,

zol i mi di ne, zol m teffeptiveramanit i 6 do3age afit S e ease bIRIBIMRAtIoARA] M Xt ur es
t hereof. [001421 The conpounds according to the invention nmay be fornul ated

as pharnmaceuti calyng FEHR? } { %eﬁ!uﬁt ¥ :

transdermal or reuél'?fg adhlf%%??'z%qsg or foﬁﬁg@?%%%}n?’alf@%bﬁgﬁ?%nﬁ&ﬁ%ﬁﬁﬁs

adm ni stration by.nhalation ,or insufflati.on .Parenteral .adm nistration

i ncl udes subcut andSTER f%}grgg? PBY?%‘fahyi%}ﬁc{reé?/lérﬁgﬁgl,taﬁﬁPsrgmﬂ?s&g‘?s’ F?F%‘r%étt er nal

i njection, or infusion techniques, 86 [00143] The pharmaceuti cal

conposi ti ons may #°8HINHRE # predgicanEgd quantity peiciive ingredientyalcaletedde pradugdrount
in a dosage unit formfor ease of adm nistration and wuniformty of dosage.
Dosage unit form dhe desadd itirerapentis pfedt fin aszociationawith teatquiredphamhacentidabr s t o
physically discrete units suitable as unitary dosages, each unit containing

a predeterm ned quaRidr!BxdMplecdf sueh H&g@dﬁi@i&mﬁﬁl‘ecﬂdbléfsf(ﬁclﬂhfg;éwféﬂ%r the
desired therapeutic effect in association wth the required pharmaceuti cal

t
carrier. Exanples 0 s : i red or
cont ed tabl ors) . Capel e CRRARGIEN ke pONIR Lo, e ol BBl A AR S6
solutions or suspensions, .teas nful.s, taples nfuls and the like, and
Souregated | muiti PRBTSRESoRBOBTTR HuSteetRli R el had Karaied e as T
conventional practice, additional_ substances other than inert diluents,
e.g., lubricating Ia@l@pieg thereof. Such dosage forms can also comprise, as in conventional

practice, additional substances other than inert diluents, e.g., lubricating agents
such as magnesium stearate. In the case of capsules, tablets, effervescent
tablets, and pills, the dosage forms can also comprise buffering agents. Soft
gelatin capsules can be prepared to contain a mixture of the active compounds
or compositions of the invention and vegetable oil. Hard gelatin capsules can
contain granules of the active compound in combination with a solid,
pulverulent carrier such as lactose, saccharose, sorbitol, mannitol, potato
starch, corn starch, amylopectin, cellulose derivatives of gelatin. Tablets and

pills can be prepared with enteric coatings.

[00144] 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
also comprise adjuvants, such as wetting agents, emulsifying and suspending

agents, and sweetening, flavoring, and perfuming agents.
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such as magnesium stearate. In the case of capsules, tablets, effervescent
tablets, and pills, the dosage forns can al so conprise buffering agents.
Soft gelatin capsules can be prepared to contain a mixture of the active
corrpoundsi or_ conpositions of the invention and vegetable oil. Hard gelatin
capsul es [8UHAS] cont Srppasitarien 195 veginal jps regtal pdminisivaion afitherconpruidsandon with a
solid, pulverulent carrier such as |actose, saccharose, sorbitol, mannitol,
potato starch, cocompositiais ofde/inveeivhican be ptepaled by miainigtht tomssountls gel at i n.
Tablets and pills can be prepared with enteric coatings. [00144] Liquid

dosage forns for ocadpesitibddiwith @khifBleadnirittihy decipfeal REaYbdoabhder and
accept abl e enul si ons, sol utions, suspensions, syrups, and elixirs contai ning

e oo O BBy lRE Sy cBis ol solh 1o tiBh Ehnur BT GRITBRAY | O

can al so conprise®adjuvan Su as wettlng agen
suspendi ng agents, and sweetenjng, flavorin nd per.fum ng agents. 87
[00145] Supposi torFeé%pqwrevﬁﬁﬁ%&%&ery‘?’@&%#a‘%&fﬁfeﬁ?es"}%fegm%n of the compounds
and conpositions of the invention can be prepared by m xi ng the conpounds
or conpositions with a suitable nonirritating excipient such as cocoa
butter ah@Pl4pbl yet Ijrdade grepartionsuorexample, stetilednigetablesavecssprplsagineushut
liquid at body tenperature, such that they will nelt and rel ease the drug.
[ 00146] | nj ect abl e sympepsiomstdanibs forfmdated astptding wtthe khewn ot @sihg bhieablqueous or
ol eagi nous suspensions can be fornul ated according to the known art using

sui table dispersi ﬂﬁp&@ﬁl@taﬁentﬁ\ﬁ&éﬁiﬁ@a%ﬂ%%alo@Bﬂbép@ﬁdiﬁg'EM‘BQiI‘ﬂG sRARNts. The
sterile injectable preparation can also be a sferilé injectable solution or

Sxanpl o, as & col D6 pRRARLE oA alb ArE AT Rl AokaDlr RBbYER P oS ana

sol vents that

a nontoxic parenterally acceptable diluent or solvent, for example, as a
solution in 1,3-butanediol. Among the acceptable vehicles and solvents that
can be used are water, Ringer's solution, and isotonic sodium chloride
solution. Sterile fixed oils are also conventionally used as a solvent or

suspending medium,

[00147] The compositions of this invention can further include conventional
excipients, i.e., pharmaceutically acceptable organic or inorganic carrier
substances suitable for oral, buccal, parenteral, transdermal or rectal
administration or in a form suitable for administration by inhalation or
insufflation, which do not deleteriously react with the active compounds.
Suitable pharmaceutically acceptable carriers include, for example, water, salt
solutions, alcohol, vegetable oils, polyethylene glycols, gelatin, lactose,
amylose, magnesium stearate, talc, surfactants, silicic acid, viscous paraffin,
perfume oil, fatty acid monoglycerides and diglycerides, petroethral fatty acid

esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, and the like. The
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can be used are water, Ringer's solution, and isotonic sodiumchloride
solution. Sterile fixed oils are also conventionally used as a sol vent or
suspendi ng nmedi um [00147] The conpositions of this invention can further

i nclude conventional excipients, i.e., pharmaceutically acceptable organic
or inorganic carri @W%%W%@Eafﬂﬂnﬁﬁm&$tﬂﬂll@d&p¢1ﬁﬂf§@@d,,m1§@(‘§ﬁher al ,
transdermal or rectal admnistration or in a formsuitable for

admi ni stration by auhbirytagents,ag., lubdeants, presermative stabililers) otettite) agemts,i ous| y
react with the active conmpounds. Suitable pharmaceutically acceptable

carriers include, &aulstersyhles foraiffencigRbimotitQireish@NBuffert,clrings veget abl e
oils, polyethylene glycols, gelatin, |actose, anylose, nmagnesium stearate,

o ) ° Ve . . : f shum °
talc, surfactants, AgidringlmdAs 'afbmeiﬂc%ﬁeée%ﬁﬁregf&géme ke wm?cgl &6@ g%llg'fenr)@s%y acl

nonogl yceri des and di gl yceri des, petroe atty aci

hydr oxymet hyl - cel | yl ose.. pal yui nyl pyrrol idone, and the J.ike. The .88

phar naceuti cal pr eﬁ%&aﬁ%ﬁ? %ﬁﬁe %oé‘qéqué‘af'llzgﬁgﬂbﬁtﬁﬁ? FEPqt?éé?f}’é’af,ﬁcm-%d with
auxiliary agents, e.,g lerxgcri cants, fpres,ervati ves, stabilizers, wetting
agents, emul sifi effableiehiclgssonsistiqf selutipnsy prsderably o1l 06 sauaous sehutiansy as,
colorings, flavoring and/or aromatic substances and the |ike which do not
del eteriously reawell\as sispeisgonss ernulsions rop dmpldats. Aqueopssespersiais mgypl i cati on,
particularly suitable vehicles consist of solutions, preferably oily or

aqueous sol utions, cétain\$Ebstarkes MdEAEREIANS visEoHitly D ESsuspiinsioiRh@ McfudeAquUeous
suspensi ons may contain substances that increaSe the viscosity of the

suspension and inc £.0 J I ose,
sorbitol and/or deid#%gﬁ?pletf)otd%ﬁgﬁb §§Wﬁﬁg&lﬁﬁl§§%?§%ﬂ§fa{;ﬁéﬁr?§£€5@m ain

stabilizers. [001481 'Boaﬁlh abl et s ,and C%Psul es, rraggb.Ial so be manufactured in
the form of sust ai Hagonally, the suspension may also contain stabilizers.

[00148] Both tablets and capsules may also be manufactured in the form of sustained
release formulations, such that they provide. a controlled continuous release of

the compounds according to the invention over a period of hours.

[00149] Administration of the compositions of the present invention will be in an
amount sufficient to achieve a therapeutic effect as recognized by one of

ordinary skill in the art.

[00150] The dosage of any compositions of the present invention will vary depending
on the symptoms, age and body weight of the patient, the nature and severity
of the disorder to be treated or prevented, the route of administration, and the
form of the subject composition. Any of the subject formulations may be
administered in a single dose or in divided doses. Dosages for the
compositions of the present invenﬁon may be readily determined by

techniques known to those of skill in the art or as taught herein.
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rel ease fornul ations, such that they provide. a controlled continuous

rel ease of the conpounds according to the invention over a period of hours.
[00149) Administration of the conpositions of the present invention will be
in an amount sufficient to achieve a therapeutic effect as recogni zed by
one of  @0GlSApry sKiheldosagetritgeavi nebivdId Fged ronriiDane.1 ahg RNBboaOIINAEE berons  Of
the present invention wll vary depending on the synptons, age and body

wei ght of the patiggy, Iﬂﬁféﬂﬁ?%iﬁ'h@?i t ﬁ?eycﬁfsﬁévé’tan% mgﬂge tﬂjﬁgloe{bﬂgg %ygfl‘%qﬂe

treated or prevented, the route of adfinistrati on,

subj ect conpositio A f the subject fornmul ations be admnistered in
a single dose or iﬁbﬁft%dﬁ%p%fo@gsin@saﬁ%%? %oﬁmgﬁ}, %”%%etrwgnqﬁbe[ he
present invention glpy be readily determined b t echni ques known to those of
skill in the art ofToEsakoNtdrd mdlobaut Homepen The dosage range for

nebi vol ol ranges fromabout 0.1 ng to about 100 ng per day. |n another
enbodi nent, the dosage range may be fromabout 0.75 ng to about 50 ny per
day. |n Je4153hot hedn eertainl embodimentsethd dosage of thege-actiye bempdundswalbgerterdlly?5 ng
to about 10 ng per day. [00152] In certain enbodi ments, the dosage of the

co-active conpoundge tHe_r&Wf&be_O.(hen%tﬂ abbet Ir QE&Q{gCﬁod@lWe&ightosﬂééiﬁaﬂlyl 0
about | g per kg body weight, specifically in the range of about | ng to

about 0.1 g per kg; i £ %}3 ' r : ng to
about 10 ng per kg‘%gﬁgﬁﬁﬁtﬁmﬁo‘%‘@ B%nd'ggkgﬁg’\ﬁ@%gggpggﬁé%@%}qﬁeand any
possi ble affects on the . tjm of dminjistratio f the fornulation, may
need to be identif'r'f@cgefogfd’?i'ﬁa%g&glt‘? gtlﬂ“é? “l%ﬁ?ﬁkgi%f’&%we Lt he present

i nvention. This may be acconplished by routine experinment as described

herein, uysi ng one or npre groups of aninals . o
Lf0015 ] 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
effectiveness of any subject composition and method of treatment or
prevention may be assessed by administering the composition and assessing
the effect of the administration by measuring one or more applicable indices,
and comparing the post-treatment values of these indices to the values of the

same indices prior to treatment.

[00154] The precise time of administration and amount of any particular subject
composition that will yield the most effective treatment in a given patient will
depend upon the activity, pharmacokinetics, and bioavailability of a subject
composition, physiological condition of the patient (including age, sex, disease
type and stage, general physical condition, responsiveness to a given dosage

and type of medication), route of administration, and the like. The guidelines
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(preferably at least 5 aninmals per group), or in human trials if
appropriate. The effectiveness of any subject conposition and net hod of
treatment’' or prevention may be assessed by administering the conposition
and assessing the effect of the adm pistration by neasuring one or nore
appl i cabl e i ndi cesPreseaisd hewimmay hg useiio pptimizertha traatment §igu dsteaniningthe
indices to the values of the sane indices prior to treatnent. [00154] The
precise time of admpitimwsn tateiand/oaashoamtefadmidfisteatipn pahich eill asquire np asdre
conposition that will yield the nost effective treatnment in a given patient
will depend upon thiteroutihé ¥kperimeptitionREMIidHG o GfoniteR HeQaNaldaRi ity of a
subj ect conposition, physiological condition of the patient (including age,
sex, disease typ [Je1el8 . sical condition, responsiveness to
a given dosage ° aﬁagﬁ%%% of ﬁ%%%g{?glﬁé{r oute of adm nistration, and the

| i ke. The guidelines 90 presented herein may be used to optim ze the

treatne g., rmoni he . opti t] a or .ampunt, of .

adm ni s'ﬁrb gﬁlstln vvhdy%i‘ﬁe 5361 slug_%gé]aﬁplélgﬁ@a%:{be h‘%ﬁ@r{’%ﬂa{t’ﬁgp@ﬁ%g‘?‘ oot on
consisting of nonitoring . the subject and ~adjusting the dosage and/or
timng. [00155] Wh measkeng ong eidnoref g rgleventdadiees at pradeteamined tigrest he
patient may be nonitored by neasuring one or nore of the rel evant indices
at predeterm ned tdumng thelvedtmenttgeeiotdr Feeatmeent, ipelnding .cobpesition rimountsc| udi ng
conposition, anopunts, tines of adm nistration and fornulation, may be

optim zed accor di Rgnésoftadgiinis@idntadd FormitadnREY be b ﬁtﬂizel'ﬁ@cd?ﬁh% ey be
periodically reevaluated to determne the extent of I nprovenent by

Composi 11 on adm niStar o5 caRopdle; ToSERhay byieeDRAFRUN Shabultl °T, b

made based on thes . . .
deetenmne the extent of improvement by measuring the same parametets.

Adjustments to the amount(s) of subject composition administered and
possibly to the time of administration may be made based on these

reevaluations.

[00156] 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.

[00157] 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.

[00158] Toxicity and therapeutic efficacy of subject compositions may be determined
by standard pharmaceutical procedures in cell cultures or experimental

animals, e.g., for determining the LDsg and the EDsj.
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reeval uations. [00156] Treatment nmay be initiated with small er dosages which
are less than the optinum dose of the conpound. Thereafter, the dosage
maybe i ncreased by small increnents until the optimmtherapeutic effect is
attained, [00157] The_ use of the subject conpositions may reduce the

requi r edl08628%ge f oFhexdaja obtaiged fionuthe sefbenltuevessaysaad animalistndiss mpaydietisehs
(e.g., the steroidal anti inflammatory drug) because the onset and duration
of effect of the dnffoendating agape of daygdfer aseniplburmang.aThe ddsagd 58dny Eobject t y
and therapeutic efficacy of subject conpositions nmaybe determ ned by

standard phar mce%dn?ﬁsit%q&egwfaﬁblkrwi&ﬁbra& b bFEBS14n H@éﬂtﬁﬁ?ﬁsﬂhat
animals, e.qg., for determning the CLDso and the EDsa. 91 [00159] The data

obtai ned fromthe ; 4N e . ay i USE in
formulating ar anglgl@llé]k1 © g%s%ﬂg%%@rslﬁgéér ﬁ%ﬁ%%@eﬁh%%aﬁafﬁ% 1gubj ect
conposition lies preferably. withi f cj | af i trati
Char i nel ude ¢ he EBESIepingupen thedlosis toik rployed eRL B gt mmy vary

within this range depending upon the dosage form enployed and the.route of
admi ni stration ut i3dnatstration uideegoEot ¢ommpesigions pkthp prssenttinvemtiontthon, t he

t herapeutically effective dose may be estimated initially fromcell culture
assays. [00160] | nthgepeutivally effectiosiese by bolestibiateteintipdintiron téll Adtughosen by a
physi ci an based on the age, physical condition, weight and other factors
known in the nedi cghaysarts. [00161] Those of skill in treating subjects
suffering froma vascul ar di sease, for instance, an increased bl ood
pressure, could easily determ ne the

[00160] 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.

{00161} 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.

[00162] The invention also provides pharmaceutical kits comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical
compounds and/or compositions of the invention, including, glucuronidated
nebivolol metabolites. Such kits can also include, for example, other

compounds and/or compositions (e.g., diuretics, digoxin, compounds used to

92



t herapeutically effective amount fromthe test results presented
hereinafter. In general it is contenplated that an effective daily dose of
t he conpounds of - fornmula (1) or their pharnaceutically acceptable
acid-addition salts would be from about 0,01 ng/kg to about 50 ng/ kg body
wei ght, in parti cutreat cardinvasqubas diseases, thgﬂmtm@gm@emmum/en@m@rs,y wei ght ,
and preferably fromabout 0.1 ng/kg to about 1 ng/kg body weight. [00162]

The invention al sdubricantsjesd Hedikel aalevice(@) fok dmiriaemig the RGmPoErde andref €
containers filled with one or nore of the ingredients of the pharnmaceuti cal

conpounds and/ or %wﬁiﬁohgrﬁd%tﬁeﬂ%émﬁaﬁsuﬁa foﬂn?ﬁ#ek'&iﬂ%ﬂ b%& goTiARh Rt ed

nebi vol ol net abol i tes. such kits can al so I ncl or exa ot her
conpounds and/ or e i ounds used to
92 treat cardi ovas %ﬁlleghﬁgf;%g%lgwg%ggé‘i&?% Rﬁ@“@é‘ﬁ%@gﬁf% enhancers,
| ubricants, and t |ke device(s) for adm ni st r| ng the conpounds

and/ or conposi ti (I}HQ g&ﬁﬁpwﬁwﬁ, SrhichEsirations ean arl$pr§ £¢1 ﬁi’RfF’lé%}g)VlﬂBﬁad by a
governnmental agency regul ating the nmanufacture, use or sale of

phar maceut i cal s oragehé¢ydgamthctyprepehgct sale Wrileimanredministratioms can al so

reflects approval by the agency of manufacture, use or sale for human
adm ni stration. [00163] Another enbodi nent of the invention relates to the

| ocal adi0pé3]t r at i Anothér exibodiraésiof itengntion rélitest tae 10val almmihistreticd of at
nebi vol ol , and, optionally, at |east one additional therapeutic agent to

treat injured tissjygy oﬁé‘ nﬂﬂ{gﬁgﬁgﬁ&@@&rﬁéﬁ%ﬁlaﬁ,{d éﬁ?fﬂgﬂ;’ a B «Repounds

of the present invention an opt1 ona erab ‘agents, can be
i ncorporated into a ar s whi ch n, t hen appl i ed
0T ROrated | 160 Bl B G Lol AL AH0L o Bhehed e

vessels.

[00164] 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 synthetic matrix.

[00165] Any of a wide variety of natural or synthetic polymers can be used as the
matrix 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,
polytetrafluorethylene, polyvinylidene diflouride and polyvinylchloride),

polyethylenimine or derivatives thereof, polyethers (such as polyethylene
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nebi vol ol netabolites are "bound to the matrix" which neans that the

nebi vol ol netabolite(s) along with other therapeutic agents are physically
and/ or chem cally associated with part of, incorporated with, attached to,
or contained within the natural or synthetic matrix. [00165] Any of a w de

variety of nat ur alglyolspolypsens ésush oy pelyd--laghic peid,podyDad.-lapiic, pokytlplacticn t he

context of the invention. It is only necessary for the matrix to be

bi ol ogi cal | y accepobiglyoliExmip(lactideiglycolide), mlyanhpdridds opolyis@roxybtiyeates,

i nvention are polymers including, for exanple, polyolefins (such as

pol ystyrene, pol yyetyapitenguchie nytsn))dobfigethfies polpirsthbye &@b}z&%&éﬂé’ﬁﬁé}fv‘as

pol ytetrafl uoret hyl ene, polyvinylidene diflouride and pol yvinylchloride),

pol yet hyl eni m ne %l[ﬁ L VAt S /et hyl ene 93
oveol ). pol yest enclfBRIRULHER), PORaflaes R 3 BEly B L
poly-D-lactic, pglyglycolic olvs (]l acti de/ gl colig&fé}éﬂs |, yanhydr,i des,

pol yhydr oxybut yr aggé&axﬁ'g?@megﬁ’b! %‘%L’Eﬂe@mﬁgﬁéﬁbﬂ})e Eﬁﬂgﬁ’é@ salt-co-

pol yur et hane copol yners (such as pellethane polyners), polyacrylates (such
as pol ynet hacr y| attedodggylymethacrylate), mixtures of polymers (such as polylactic

(et hacryl oyl oxyet hyl)-2'-(trinmethyl anmoni um et hyl phosphate inner salt-co-

n- dodecyl met hacr ycal/polylysing topodtymen, ypiyuretharse/folysster aspalpigtsact i ¢
aci d/ pol yl ysi ne copol ynmers, pol yurethane/ pol yester copol yners,

pol yur et hane/ pol y gjolgirethRA N Vah copdlyRe PRI NEbHISEthePRPOWIEES, sudt'gsh as

vestam d), biopolynmers (such as peptides, proteins, oligonucleotides,

ant] bodi 5, PEPt | 48t PR KGRI LR S BARED ARl 2cl 99
symhet e b ous LG 8 (oUeh, S5 LSS drensional Laul oo o

synthetic pol ymer¥
described in
starburst dendrimers, natural fibrous matrix (such as filter paper), synthetic
fibrous matrix materials (such as three-dimensional lattice of synthetic
polymers and copolymers) and the like. Exemplary polymers are described in
U.S. Pat. Nos. 5,705,583, 5,770,645 and 5,994,444, the disclosures of which

are incorporated by reference herein in their entirety.

[00166] 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-nebivolol and/or
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.
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U S. Pat. Nos. 5,705,583, 5,770,645 and 5, 994, 444, the di sclosures of which
are incorporated by reference herein in their entirety. [00166] The physi cal
and structural characteristics of the nmatrixes 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 matri x-nebivol ol and/or
mat ri x- MAI4EbI i t e Inpremensinging/or sisatingstardioyasolat discasesasrdisooders, she nt ended f or

| ocal, relatively short termadmnistration or simlar adm nistration they
need not be bi odegbinclabmetabblites sfiie preserst,inventibn asd pstionallgkiiphshshy, coronary
bypass surgery or intiml hyperplasia associated with vascular graft

I npl ants or the kiidegpeutié afdy cAEbIRThDARNE diftictly 'f@th@lﬂ%ﬁiagec%%séﬁlgﬁ’g fagei[ ssol ve

in a physiological environnent or to be biodegradable o I or esor bable. 94

[0107) 11 Pr e hte ANl Lokl el SVBRGHL s SESR Rl g S0 Vor 2,
one, LT ADEUL1 ¢ Qaent SRR AU skt el Vo)L damgce, yasoul o

suitable for delivery of the conpounds to the desired |ocation. The
| ocati on of damagederial sudageslis daterinineskhby condentional diaghostic metheds) tsirdnas X-
di agnosti c nethods, such as X- ray angi ography, perfornmed using routine and

wel | -known et hodsgayeatigidggdphsy, pérforfie usi kditheiand WWell-ldotvn h&RIGvaities

adm nistered in vivo, the conpounds and conpositions of the invention can

be adm nistered i Eb&féqm}llbﬁt" e M th pharmaceutically acceptable carriers
and in a therapeutically eflpect%y\t/’e dosage, as described herein. [00169] Wen

the conpounds and conpositions of the present invention are administered as
a mxt ur[(ﬂ)l%&] at | Wﬁetn a%ﬂﬁmg{e%'e%%% o?%teec mBgl?ﬁd\é%.lng 'ooﬂ%%&%?c?ﬂs' otf?he invention

can be administered in combination with pharmaceutically acceptable carriers

and in a therapeutically effective dosage, as described herein.

[00169] When the compounds and compositions of the present invention are
administered as a mixture of at least one glucuronidated 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.

[00170] "Concurrent administration" encompasses simultaneous or sequential
treatment with the components of the combination, as well as regimens in
which the drugs are alternated, or wherein one component is administered

long-term and the other(s) are administered intermittently. Components can be
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t hey can al so be used in conbination with one or nore additional therapeutic
agents which are known to be effective against the specific disease state
targeted for treatnment, such as for exanple diuretics and/or different

anti hypertensive agents such as beta-bl ockers, calcium channel blockers or
ACE inhibitors. It is to be understogd that such conbi nation therapy
constitutes a fur tadeynigiersddn thersapiger i tepatate qompositions and by fhrosamemsncur r ent
adm ni strati on" enconpasses sinmultaneous or sequential treatnment with the
conponent s of t he differentratiesof admsinistthtioms regi nens in  which the drugs are
al ternated, or wherein one conponent is admnistered |ong-termand the
other(s) are adm nistered intermttently. Conponents can be 95 adm ni stered

in the 4e0r71pr in TeprbioR] awmEbolics bt prevast iRventios nsay B aed irdi f f er ent
routes of adm nistration. [00171] The nebivol ol netabolites of the present

i nvention may be %ﬁlﬁiﬂaﬂon%ﬂmm%ﬁgﬂ{\%t%&wﬁ{m@Ugs that are used in the
n anme

treat nent/ prevention/ suppression or loratron of the diseases or

conditions for ich th | ucur,oni dat.ed nebi.vol ol taholites are . useful.
Cther drugs i nc%g?nqnﬁregygw%{ppgﬁ&%ﬂ %@Wﬁ%&éﬁ%ﬁ ‘g@%aﬁ?s, OIeFOPﬁPB%oI ytic
agent, a fibri noLfyt i c agent, a vasospasm i nhibitor, a potassium channel
activator, a cal dpuhich pewspridated nekivolahmetabelises arn ybeful. Skeendrugsn

antimcrobial agent, an antibiotic, an antiplatelet agent, an antimtotic
agent, an anti prolindlede forexam@inin antithmoibogénid ugent,iarthtombiobytic agent, a
antisecretory agent, a renodelling inhibitor, an antisense nucl eotide, an

anti -cancer ¢ hemtﬁ%@%ﬁ%@@nt,ag%rogpa@m%ﬁﬁﬁ&da Btabiiin chhBlePhdRhtor, a _

antiinflammatory agent,” a Selective COX-2 inhibitor, an | munosuppressive

agent, a growth f 3teRim gl?agn%gf)b%c%er,oarn a%%}irp%%ngiveaag%g ,aaﬁﬁarqgmicrobial agent, an
antibiotic, an antiplatelet agent, an antimitotic agent, an antiproliferative agent,
a microtubule inhibitor, an antisecretory agent, a remodelling inhibitor, an
antisense nucleotide, an anti-cancer chemotherapeutic agent, a steroid, a non-
steroidal antiinflammatory agent, a selective COX-2 inhibitor, an
immunosuppressive agent, a growth factor antagonist or antibody, a dopamine
agonist, a radiotherapeutic agent, a biologic agent, an angiotensin converting
enzyme inhibitor, an angiotensin II receptor antagonist, a renin inhbitior, a free
radical scavenger, an iron chelator, an antioxidant, a sex hormone, an
antipolymerase, an antiviral agent, a photodynamic therapy agent, an antibody
targeted therapy agent, a gene therapy agent, biphosphonates or other

osteoporosis agents, cholesterol lowering agents, including but not limited to

statins, niacin, or gemfibrozil, or mixtures thereof.

[00172] Such other drugs may be administered, by a route and in an amount commonly
used therefore, contemporaneously or sequentially with a compound of the

glucuronidated nebivolol metabolites. When a nebivolol metabolite of the
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agoni st, a radiotherapeutic agent, a biologic agent, an angi otensin
converting enzyne inhibitor, an angiotensin Il receptor antagonist, a renin
inhbitior, a free radical scavenger, an iron chelator, an antioxidant, a
sex hornmone, an antipolynerase, an antiviral agent, a photodynam c therapy
agent, an anti bodyreseratrigedntion tisrased pyntegpotanecuslyenith bikesoRyreafitR drugs, a

bi phosphonates or other osteoporosis agents, chol esterol |owering agents,

i ncluding but not phividceatidaPcoripdditionoontiirifid Suchdihed aRld lition @thd" Xt Ur es
t hereof. [00172] guch ot her gl? u%s may ge adm r?i sterg{c:iq,gsl?{i/ggddrl%%@ethgnnd in an
]

amount conmmonl y yaor. seqgueptially with a
conpound of the gﬁﬁgﬂﬁ}ﬁéﬁj&gé%sﬁrgg%gﬁy{ %2%%%}#&“&9@&&& nebi vol ol
nmetabolite of the 96 present invention_is used  contenporaneously with one or
nore other drugs, PB SVWLQQIPPQ,%WOD&BEH’G@F?SF@@WEFWIWtb g@ker drugs
in addition to the conpound of the present invention is preferred.

Accordi ngly, the cprtaimnsarmarebthepagitysingredientsfinadditipn tsthamnebivoleht i on

i nclude those that also contain one or nore other active ingredients, in
addi tion to the nehstatolitd of theprbaltidventin. (Bxemples D€ bthel aitEBlingediedtx thapl es of
other active ingredients that nmay be conbined with a nebivolol netabolite
of the present in Beldmihdd jale s ] it 6P O adtidnt ane
phar maceutical conp siti(!)nns, ﬁf(’t}? ﬁge, B%%?@l not&{e%%%%tdﬂ?%dtﬁ?i?&ﬁirphi ne
and ot her opiate receptor .agoni.sts _.ipcludin rapaoxyphene (Darvon); (2)
non- st eroi dal ant iaw*tﬁm ?elgr%é%&e(sﬁgﬂ’&%a\cg@}%g‘f% NS IP?qﬁ‘F%i tors
such as propionic acid deri yg‘ﬁ]i ves (al m noprofen, benoxaprofen, bucloxic
aci d, carprofen, PEh¥gmehlimited i (braerphingandeherepiatereeptiosAEMHS i bupr of en,
i ndoprof en, ketoprofen, mroprofen, naproxen, oxaprozin, pirprofen,

pr anopr of en, supr adcduding propoxyphene (Rariveh); @) don-steroidal anti~inflammatory drugs

(NSAIDs) including COX-2 inhibitors such as propionic acid derivatives
(alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen,
fluprofen, flutbiprofen, ibuprofen, indoprofen, ketoprofen, miroprofen,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and
tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac,
clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac,
ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and
zomepirac), fenamic acid derivatives (flufenamic acid, meclofenamic acid,
mefenamic acid, niflumic acid and tolfenamic acid), biphenylcarboxylic acid
derivatives (diflunisal and flufenisal), oxicams (isoxicam, piroxicam,
sudoxicam and tenoxican), salicylates (acetyl salicylic acid, sulfasalazine) and
the pyrazolones (apazone, bezpiperylon, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone), and the coxibs (celecoxib, valecoxib,
rofecoxib and etoricoxib); (3) corticosteroids such as betamethasone,

budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone,
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ti oxaprofen), acetic acid derivatives (indonethacin, acenetacin, alclofenac,
cl i danac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac,

i buf enac, i soxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and
zonmepirac), fenamc acid derivatives (flufenam c acid, neclofenamc acid,
mef enami ¢ aci d, niprédnisodonge predeischet apiditharacinclone;i(d) histainpdeeH ¥ kecaptooxyl i ¢ aci d
derivatives (diflunisal and flufenisal), oxicans (isoxicam piroxicam

sudoxi cam and t enextagafikts saet achtbmbpeniramiiey this@hesivdrhideaci d, sul f asal azi ne)
and the pyrazol ones (apazone, bezpiperylon, feprazone, nofebutazone,

oxyphenbut azone, %ﬁ&ﬁb@g&ﬁ@ﬁ&mﬁf&ﬂaﬁ@ﬁa&ﬁ?ﬂé diftfdnfif @hinihe, V@l eCOXI b,

rof ecoxi b and et ori coxi corticosterol ds such as’betanét hasone,
budesoni de, cortisgne examet hasone, .hydrocort.i sone, ..net hyl predni sol one,

97 predni sol one, rﬁ%&?ﬁ?’@ n «?&P%FWP?BP%% é}'mfl?!)m‘?eﬂi@@men%‘%}lﬁe Ept or
antagoni sts such as bronppheni ram ne, chlorpheniramne, = L

dexchl or pheni r ani fdmepiaziseAzatiding, cxpreivntadingcantazobine phpairaming pyrilamine,

di phenyl pyral i ne, tripel ennam ne, hydroxyzi ne, nethdil azi ne, pronethazine,
trimeprazi ne, azatasttinizole,dgnfermtime; lacktatine, aetirizind, dedoratadime] feaofenadipyand ani ne,
astem zol e, terfenadine, |oratadine, cetirizine, desloratadi ne, fexofenadine
and |evocetiri zi ngiockfrizihé; Y5 phiktamidd? %égbf)énté’g&w&cﬁ% cIRdiRS
cinetidine, fanotidine and ranitidine; ( proton punp inhibitors such as

omepr azol e, | ansqR678hE andARLIAILHE) oBR A UIBAGE Shek aschphBll 1| ene

ant agoni sts and I poXygenas ors as zafirlu nont el ukast ,
pranl ukast and zileuton; (8) dru used for angipa, qcardial jschem a

i ncl udi ng ni trat ed2NSOPRAROLESP QRr‘E’?gf r$Wn%quqg&2ﬁeB§%Ee?ﬁ qntagogists aﬁ‘gt a

bl ockers such as atenolol, netoprolol, pr oFr anol ol , acebutol ol, betaxol ol,
bi soprol ol , cart edrlipoxygeitnse idhibitors such as zafirlukast, montelukast, pranlukast and

zileuton; (8) drugs used for angina, myocardial ischemia including nitrates
such as nitroglycerin and isosorbide nitrates, beta blockers such as atenolol, -
metoprolol, propranolol, acebutolol, betaxolol, bisoprolol, carteolol, labetalol,
nadolol, oxprenolol, penbutolol, pindolol, sotalol and timolol, and calcium
channel blockers such as diltiazam, verapamil, nifedipine, bepridil, felodipine,
flunarizine, isradipine, nicardipine and nimodipine; (9) incontinence
medications such as antimuscarinics, (e.g., tolterodine and oxybutinin); (10)
gastrointestinal antispasmodics (such as atropine, scopolamine, dicyclomine,
antimuscarinics, as well as diphenoxylate); skeletal muscle relaxants
(cyclobenzaprine, carisoprodol, chlorphenesin, chlofzoxazone, metaxalone,
methocarbamol, baclofen, dantrolene, diazepam, or orphenadrine); (11) gout
medications such as allopurinol, probenicid and colchicine; (12) drugs for
rheumatoid arthritis such as methotrexate, auranofin, aurothioglucose and gold
sodium thiomalate; (13) drugs for osteoporosis such as alendronate and

raloxifene; decongestants such as pseudoephedrine and phenylpropanolamine;
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nadol ol , oxprenol ol, penbutolol, pindolol, sotalol and tinolol, and cal cium
channel bl ockers such as diltiazam verapam |, nifedipine, bepridil,

fel odi pine, flunarizine, isradipine, nicardipine and ninodipine;, (9)

i ncontinence nmedications such as antinmuscarinics, (e.g., tolterodine and
oxybutinin); (10) (14)deeal gnestlestics:(45) antithesprs shnigsisueh assanynloais, ealaoyplowmiz,
scopol am ne, dicyclomne, antinuscarinics, as well as di phenoxyl ate);

skel etal nuscl e rehdfan¢wlovis {bi)ahtrnmtics sueh as andaegracald gredidediop@Tesi n,
chl orzoxazone, netaxal one, nethocarbanol, bacl ofen, dantrol ene, di azepam

or orphenadrine); af¥dnced elcosyTRibinCeRtiRoduck &olslak biéakeRYA G brossBhpPeni ci d and

col chicine; (12) drugs for rheumatoid arthritis such as nethotrexate,

aur anof i n, aurot hi @}%] I ﬁ;ﬂgji], t-hér\0 ; u for

ost eoporosi s suchbgés&kgﬁgﬁgﬁ ona Igé)’aaﬁd o ’(L)%df(ie13 eé;a'a ecg &@?ﬂ#@ ch as
seudoephedrine and ph | pr.opanql.am ne,_ .98 (14) | qcal.  anesthetics; (15
gnt i - helropes drugs Pé?fﬁk‘f?ﬁ%mg{!@fg}%@,rs @‘ﬂ%m WZ‘MQ\WHSH%HEWI@% r ((16))
anti-enmetics such as ondansetron and grani setron; (17) advanced

gl ycosyl ati on endPinegrbie. cr ossl i nk breakers (AGE crosslink breakers), for

exanpl e, al agebrium and (18) advanced gl ycosyl ati on end- product formation
I nhibitors (AGE formation inhibitors), for exanple, pimgebine. [00173] The

t erm " ni[00178] oxi dTheearapinizicoxidel RodmBesks NinthargedadtrideoxidNIN G uhd chavpgd d
ni trogen nonoxi de species, preferably charged nitrogen nonoxi de speci es,

such as ni trosoni wierdga ridMekidNPedlbd, bRofethbly @Rark N hitrogdiMRioRbLiHO§RRIeEONOX

I de
rel easing, delivering or transferring conpoundS have the structure F--NO
wherein F is a ni - | | g |.i RO ] .
ety and | ncl SHE SRR o O BB LY AN TR whiaBREBhOES
monoxi de to releasing, delivering or transferring compounds have the structure F--NO,

wherein F is a nitrogen monoxide releasing, delivering or transferring moiety,

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 nebivolol metabolite with a blood pressure reducing agent

[00174] The nebivolol metabolites of the present invention and the acid addition salts
thereof may be administered before, during or after the administration of a
blood pressure reducing agent provided that the time of the administration of
the compounds of the present invention in relation to the administration of the
blood pressure reducing agent allows the compound of the present invention to

be effective in potentiating the effects of the blood pressure reducing agent.

[00175] As blood pressure reducing agents of which the activity is potentiated there
may be mentioned agents having adrenergic and/or vasodilating activity. In
particular such agents may be the compounds mentioned in U.S. Pat. Nos.

3,663,607 and 3,836,671, in particular atenolol; U.S. Pat. Nos. 3,337,628 and
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its intended site of action in a formactive for its intended purpose.

Adm ni stration of a nebivolol netabolite with a bl ood pressure. reduci ng
agent [00174] The nebivol ol netabolites of the present invention and the
acid addition salts thereof may be admi nistered before, during or after the
admi ni stration of 3220[9180da P@ﬁ@@&P@PﬁMlﬂii US. BeteNo. $,83%,i6edintrasticutane ti me of
the adm nistration of the conpounds of the present invention in relation to

the adm ni strati ometdprolot U.B| PaadNp.r3iSKI836, freshnidulg prasosin; Bl.S.®as Ndre conpound
of the present invention to be effective in potentiating the effects of the

bl ood pressure T edusimaoasAlculRilestis blsoosk Roeaous 830 fibekamacent s of

which the activity is potentiated there nay be nentlione avi ng
adrenergi c and/ or bl Aty C{ql. V4 . AN r ch_agents may be
t he conpounds msng:d %%gﬁall!n% %@%?Qtpfal'to: Q’E%Ss’()&d}én g%&@%%%ﬂ@%“@ﬁ’gﬁ %%?t'i n
particular atenolgl; U S _Pat. Nos 3,337 6 d 99 3,520 919, in

particul ar propr aﬂ?f 656ﬁg5gmpgqucuh5vergpagmg%?§ it Np. 483 $EURDarticRldt opr ol ol
U S. Pat. No. 3,511,836, in particular prazosin, U S. Pat, No. 2,484,029,
in particul ar hydniedipinaet].SuPat. NeaB,9109242inqgn8|@be cameqbels GiermdraPat. Nos.

guanet hidine; U S. Pat. No. 2,503,059, in particul arphentolamne; U S. Pat.

No. 3,261,859, in2@a8604ehdp, 46862 dmiphrtichlabcelipadlol. WAL cidd $8knRdte i N
particular nifedipine; US. Pat. No. 3,910, 924, in particular carteolol;

cerman Pat. MNos. inoftofatbd lor8fihy’refbbhcl? Phede brtis of Gt RlingRtieRts Ardlsed | |

cited patents are orporated-herein by re groups of active

ingredients are || i th the purpose of. proyidi repres ative
exanpl es but not V'vﬁhﬁg?wgpo%eu %&ﬁ&ggr%égstemagygmlﬂ%%@§8§W§'ﬁh}ehe pr esent
invention. [00176] Preferably.a nebivol gl netabolite of the present

i nventi on and t hePBIPGERIOL testaicting e seapsof thy HagweAt INYPRIOAdNi ni stered in the
form of suitable conpositions.

[00176] Prefetably 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 nebivolol
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.
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Sai d conpositions are nmeant to al so conprise products containing a nebivol ol
nmetabolite as defined herein and a bl ood-pressure reduci ng agent as a

conbi ned preparation for sinultaneous, separate, tined-rel ease of either or
bot h cons)onents, or sequential use in blood-pressure reducing therapy. Such
product $9H&Y] for nistegedpduring the adninistratior of theblwod pressira exducingh a

sui tabl e conposition containing a nebivolol netabolite of the present
invention and anoapet, cammisition contairdngibotly the Wosdmeisurordudihfagenbhrabd
pressure reduci ng agent. Such a product nay have the advantage that the

physi ci an wi shi ngtHetacd&inpr&i@lt obh aelvolbEReldbSlite 88 e picseht 1B ARIn 4B Sel ect,
based on the diagnosis of the patient to be treated, 'the appropriate anounts

of both conponen ganence of admi nistration. 100 [00177] Wen
adm ni stered duri hgt‘?@g’lﬂr@n"ﬁ. stration of the blood pressure reducing
agent, a conposition containing both the bl ood pressure reducing agent and

the acti Lngr edi.en f a nepiNol ol tabolite of the present invention may
parti cuI[‘Z(ﬁﬁ?P be cE‘he@WﬁEﬁPSPef‘g?ﬁg%FeﬁﬁHWF{!H%@P“?&%%YE%&SYI%F@Q present
invention there may be provided,a conposition conprising an_amount capable
of potentiating tEempesiden corpprisingarmqnns sapgble of pateatiptinsthe affectyef blood

nebi vol ol netabolite of the present invention as defined herein and a bl ood
pressure reduci ngpegamre reduningfagerstadfia nebiyalsl heétabolite bhthe pedsamt invention bet ween

t he nebivol ol nmetabolite and the bl ood pressure reducing agent may be ot her

than about 1:1, Oﬁeﬁ@éd}ﬁ%iﬁﬁﬁ&hblbb&-préﬁﬁﬁeméﬁtgag@ﬁt.Irﬁﬁe@ﬁ&licyﬁﬁbﬁﬁdrﬁdi ent of
t he nebivol ol netabolite in such a conposition wll be such that a

potent i ation of the gEEGHS 1yt Pl RRAIATEaMAS. LRANELIBIBARNL, 1S

obt ai ned; the anmount ™o pressure reduci ng agen such t hat

reducing agent may be other than about 1:1, or may be about 1:1. The amount
of the active ingredient of the nebivolol metabolite in such a composition will
be such that a potentiation of the effects of the blood-pressure reducing agent
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.

[00179] The present invention also provides a composition comprising a

pharmaceutically acceptable carrier and, as active ingredient, an amount
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when potentiated, a bl ood pressure reducing effect is obtained upon
admnistration. In particular, it is contenplated that the nolar ratio of
the compound of fornula (I) to the blood pressure reducing conmpound nmay be

si tuat ed between about :1 and ahout _1:5Q. in particular between about 20:1
and about 1: 20, orcalb%bé taxs@u{lgﬂ@eifeatﬁ@fhbeéprefwered@rcmls@gménfabout 5:1
and about 1:5, nore particularly between about 2:1 and about 1:2. Particul ar

such conposi ti ons nebivolohosabaliteroditie prasenbinventionrer apharmacedticillyaceapeable i s one
of the agents pertaining to the patents cited herei nabove, and nore

particularly the agdeddiftionRaR iheéréctl addefmed h@gmd herein. [00179] The present
invention also provides a conp05|t|on conprising a pharmaceutically

acceptabl e carrier and, as active ingredient, an anount 101 capabl e of

Pot ent| dhafagy e ol gelate Sl et aar Ui SRS Icaﬁpyag@@ég;ﬂ@eb' vol ol

nmet abol i'te of the present Ion or a ar maceu

acid-addition salt thereof, as defined rei,n. [001 repare

phar maceut i cal coﬁﬁ%’scfl{am?@pmﬂ’ﬁi ngcplél@f)}mfg {’ %‘f‘ﬁ? tlorbé)ﬂlttif’%’laéﬁﬁj‘?:onpound
or conpounds, in base or acid-addition salt form as the active |ngred| ent

or active ingredi @plive ingredisnberactive ingrodientbis sombned dny insimgte admixture with

phar maceutically acceptable carrier, which carrier may take a wi de variety
of forms dependi rag:hannadeetidadiyrmcn‘ptarbﬂeamﬁa‘; whithdesier athyftalte avtidervasietyafi on.
These pharmaceutical conpositions are desirably in unitary dosage form

suitable, prefer g dépendias Hhﬂiestbfrﬁlbfg&p%ﬁéﬂ Jesire® MraldhiniStatidn, PRés8NT er al
I njection. For exanple, in preparing t conpositions in oral dosage form

oxhpl o, vt or . gPRAReS Tl bafbod Rk ey AR ol Rl by

| d preparat ons
iquid prep ' erag{;', ?Or administration orally, rectally or by parenteral mJectlon 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,
oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like in the
case of powders, pills, capsules and tablets. Because of their ease in
administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier will usually 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, gluéose 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 employed. In the compositions suitable for percutaneous
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suspensi ons, syrups, elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders, disintegrating agents and
the like in the 'case of powders, pills, capsules and tablets. Because of
their ease in admnistration, tablets and capsul es represent the nost
advant ageous oral admigisjatiomithe ¢asrienoptianally compsisewa perichatigmenhancingiegent|
carriers are obviously enployed. For parenteral conpositions, the carrier

wi Il usual l'y conpramgifor ssduitebleavettidgeagentbptially combindd eethomtthble bilditiody o3t her
ingredients, for exanple, to aid solubility, maybe included. |Injectable

solutions, for exam ey Hﬂnqr@ﬁ‘é’ﬂ?ﬁ‘ﬁ&g, %Hicﬁ@h&iﬂv%% ﬁ?cﬁrcﬁﬁs%ra d&%@ﬂéah% es

saline solution, glucose solutionor a mxture o al1ne an ucose

solution. Injectab ensi .. pre ed in,which.case
appropriate liqui d&§g§ﬁ§§r£fec§@§5g%?.§§§<g@(@ﬁq%£énrﬁ%af%ﬂgtatef @E@d%ysct@@on

enpl oyed. In the conpositio Sui gagl e f?r per cut anegus 102 adm ni stration,
the carrier option®thsskisapd/osmay he belpfil fornreprrivgibsdesirgd serapesitionsd/ or a
suitable wetting agent, optionally conbined with suitable additives of any
nature in mnor pr € compesitious oy belafininisteseddio vadouswegseeg., 88 gni f i cant

del eterious effect to the skin. Said additives may facilitate the

adm ni stration totridydersial PateR,HsQrspbBRyn, RS af6inhet. Aeid addRiparshiiofithe desired
conpositions. These conpositions nay be adm nistered in various ways, e.g.,

as a transdermal patelia Iﬁ&aﬁolﬁ%‘)&fﬂ? re?e?)t%{%fﬁiid}lt Hﬁ@f@th@ﬁﬁrﬁr%ggclﬁhtgp salts

of the nebivolol netabolites of the prese nvéntion, due err

mor e ui table | n (R B e P E bR R P TR u BrbpRat e

present invention also ¢concerns a nethod of potentiating the effects of
bl ood pressure redeféPagieeindeous cREesiiPdded ani mals in need of bl ood

[00181] 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.

[00182] 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
amount of a blood pressure reducing agent and a nebivolol metabolite as

defined hereinabove.

[00183] Those of skill in treating subjects suffering from an increased blood pressure
could easily determine the safe and effective amount from the test results

presented hereinafter. In general it is contemplated that an effective daily dose
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pressure reduci ng nedi cation, said nmethod conprising adm nistering to said
war m bl ooded ani mal s of an effective anmount of a bl ood pressure reducing
agent and a nebivolol netabolite of the present invention, as defined
her ei nabove. [00182] O alternatively, the present invention concerns a
met hod of | ower i ngofithenetivalobmeptabeliiey ef thepigsentrithicotiete ¢r theinphlagmacetticallyng
therefrom said nmethod conprising adm nistering to said warm bl ooded

ani mal s of an ef f exképtable acidadditioh saltdowaﬂdbammoem@d%tdsngn?mgmbdpnd a
nebi vol ol nmetabolite as defined herei nabove. [00183] Those of skill in

treating subjects gabheld patbiIaEGA oi.mgg:g%@@lo Q‘legﬁ@b&fyeﬁéglﬁtfegn&%ﬁfeﬁbﬁ%i ly

determ ne the safe and effective anount omthe test "'res r esent ed

herei nafter. In ge [t oal Q . that an effective daily dose 103
of the nebivol ol ﬁ@&éggﬁ#¥é§§8ﬁlﬁ%gg§§%%§g pnvention or their
pharmaceutically acceptable acid-addition salts would be fromO0.01 ng/kg to
50 ng/ kg body weight, in particular fromO0.1 ng/kg to 10 ng/ kg body weight,
and pr ef Admiigtration af @n eralgyebiyold metabglite faysipjayedinglease desingapplicationn of an
oral nebivol ol netabolite for del ayed-rel ease dosing application [00184]
The gl ucuroni dat ed nebi vol ol netabolites have a uni que absorption profile

due to pobgs4jonsi dEiedlheurogidated nebivolol Metabliteddvielaturliditibbdrptibhprofle dueact to
the colon, the site at which the gl ucuroni dated nebivol ol netabolite would

be |iberat ed. Thitatﬁ%fdgggie%wa&w i ﬂ?eqnét%tﬁft@&hns?tgh?ev@ﬁﬂ&'té HR'obld tat he

nmet abolite into the stream herefore, wt IS In mnd, suc
formul ati on coul d be .,adm.nist,ered at .bedii ne n r gnot h ti rounds,
such that effects tg? Slt‘?’r%ﬁ’}?fﬁﬁn I W&uqrg&%{ne&p’qlﬁ&né%@ﬁ? gﬂﬁ@%@i@%@gbol ites

and associ at ed

This situation provides an inherent delayed delivery of the metabolite into the
blood stream. Therefore, with this in mind, such a formulation could be
administered at bedtime, on chronotherapeutic grounds, such that effects of
maximum blood levels of the glucuronidated metabolites and associated
metabolites would be present upon waking, since this is the time of day
associated with greater cardiac-related incidents. Such a dosing regime and
rationale is used for verapamil formulations and are envisioned for use with

this nebivolol metabolite.

Nebivolol glucuronidated metabolites and nitric oxide release from normotensive Black

American and White Donors

[00185] Nebivolol is a B;-selective agent that stimulates endothelial-dependent nitric
oxide (NO). This is an important property as loss in NO bioavailability has
been linked to hypertension and increased susceptibility to cardiovascular

disease, especially among black Americans. ("Black" refers to a person of
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nmet abolites woul d be present upon waking, since this is the tine of day
associated with greater cardiac-related incidents. Such a dosing reginme and
rationale is used for verapam | fornulations and are envisioned for use with
this nebivol ol netabolite. Nebivolol glucuronidated netabolites and nitric
oxi de rel ease frodfrigamdeseeniioy an Bifdeta-Amerednaersonrhyt iamiot se@svanityslinget 85]
Nebivolol is a (il-selective agent that stinulates endotheli al - dependent
nitric oxide (NOto thbse sf African origiofeigarGartibeapprty as | oss in NO

bi oavail ability has been linked to hypertension and increased

susceptihaddady tO [ r ' ' anon | ack Ameri cans.
("Bl ack"[a?ie Lrs t(}ﬁ gﬁge@%ﬁﬁ%& Qle&%ﬂi f}?ﬁi&? 03’&%&2%2‘252%&%?’ %ﬁeci?lfyl can- Aneri can
person but is not necessarily limted p those, of Africap origin (e.g.,
Carribean)). [001mew1tswnapbﬁ¢r§ﬁg1@mw% Céﬂg@%wa% oUated Pz Sx‘ilghas
factors, especially hypertension observed anong African Americans in the
United States,' i tbeempropbsedrthatrtingse sredeaserhCVirtsksmangdfsiaae An@rcanisskaydreong
African Americans may be attributed to differences in vascul ar physiol ogy,

i ncl udi ng reduced abibuted eadiffetcaobd intwisculd? phyilopy, iBtludifk SeduopCNDL , a
clinical evaluation of brachial artery activity denonstrated reduced
responsi veness of weandual '@’3’6 I : : nous NO
i n heal thy bl ack R(rfrerl cggrll@t?’pg%g %ﬁ%?cg&&%@g%@%&?%@éﬂ%ﬁﬁs- To
understand the basis for. this difference it was reporte hat there is | ow
bi oavai | abi 111y ofRE RHSHH dRBGRTREIam S EoRER VRS o Ao IS TG Fich
hi gher | evels of endothelial -dependent NO synthase geNOS) :3 The cel lul ar
basis for this parPatibsndpgenauséand pxpgenepsiadn bsadihy blagk Agpericgas &p semparedy
NAD( P) H - oxi dase and uncoupl ed eNOS resulted in the | oss of

with age-matched whites.> To understand the basis for this difference, it was

reported that there is low bioavailability of NO from endothelium of black
Americans, despite much higher levels of endothelial-dependent NO synthase
(eNOS):® The cellular basis for this paradox was the finding that excessive Oy
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

(ONOO") formation, a potent oxidant.

[00187] The acute effects of nebivolol racemate, its separate enantiomers, and four
- stereoselective glucuronide metabolites on endothelial-dependent NO release
were tested in Human Umbilical Vein Endothelial Cells (HUVEC). The tissue
is isolated from normotensive white and black American donors with matched
risk factor profiles. Production of NO is recorded using electrochemical

nanosensors following acute treatment with the drugs at 1.0 pM (n=5).

[00188] Acute treatment with four stereoselective glucuronide metabolites of nebivolol

show a marked improvement in NO release in endothelial cells from both
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functional NO due to its reactivity with 02 , resulting in peroxynitrite
(ONOO) formation, a potent oxidant. [001871 The acute effects of nebivol ol
racenate, its separate enantionmers, and four stereosel ective glucuronide
nmet abol ites on endot hel i al -dependent NO rel ease were tested in Hunman

Unbi | i cal Vei n Endehtiekhdiblatle AnserickhNors. AThRout steebseledtive ighRluydhfid from
nor not ensi ve white and bl ack American donors with matched risk factor

profiles. Productigpi@bifhhse dRGRY. In 0sensors
foll ow ng acute trea%a‘r%érllt Whv?qh theygir;%g%éalf &f?\%@ﬁﬁléﬁggéﬁﬁgg&fé@%gmute
treatment with four er. el ective. gl ucuponi t abol i tes of nebivol ol
show a nmarked i nprg\?gaﬁ?@ﬁﬁg? e%%v?lglsg&iaévp aéﬂgg{%ﬁﬁ% cells fromboth 105
white and bl ack Anerican donors, All four stereosel ective glucuronide

nmet abol i ave activity..In general, the NQ re| ease, activitjes of these
nmet abol i E@ish rel ﬁl?s\‘?é]ia%j/a i&mﬂng'a%tem Fersesplective giicheonide metahaldes ofhese dat a
denonstrate that stereosel ective glucuronide netabolites of nebivolol are
stimul ants of NO ra¢tawalel arp stimutantsexfdNS tel¢asain ehdnsenidothelidaxts fromitoth and

bl ack Anerican donors and these findings indicate that glucuronide

met abol i tes of nebivtiitk ehd blavie Asegichd daR anditiedsifpidings ivficae that Fueurehidect s on
acute NO rel ease from human endot helial cells. [00190] Table 1 and Figure 4

show a marked inpr{g,'\ég.igsﬁﬁ hpgm%qlg&gﬁgignﬁicm%a%%gge %&%mmswth

nebi vol ol , d-nebiv ebi vo our ster ective glucuronide
nmet abolites in endothelial  cells frombo it and bl ack Anerican donors.
(the data in Tabl eaqutgg?arglﬁagq %Wﬁ%@ﬁé‘%ggﬁm es isolated into primary
cultures from12 white and 12 bl ack American female donors by C onetics

San Diegg, California) and, purchased as
( ?00190] Table)l anH Fi,«?ure 4 show a marked improvement in NO release following

acute treatment with nebivolol, d-nebivolol, -nebivolol and four
stereoselective glucuronide metabolites in endothélial cells from both white
and black American donors. (the data in Table I was obtained with HUVEC
samples isolated into primary cultures from 12 white and 12 black American
female donors by Clonetics (San Diego, California) and purchased as
proliferating cells. All cell culture donors were healthy, with no pregnancy or
prenatal complications. There were not meaningful differences in the
contraceptives used between black and white: approximately 50% of blacks
and 60% of white donors did not use contraceptives at least 2 months prior to
conception. None of the donors took any drugs regularly and all were
nonsmokers and consumed regular caloric/content diet. The donors were
between 20-25 years of age, with a mean body mass index (in kg/mz), of22.6
+ 1.4 for white donors and 23.1 + 1.7 for black donors. The identification of
race was defined by self report. For Figures 1-3, the HUVEC samples were

obtained from American Type Culture Collection (Manassas, VA).
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proliferating cells. Al cell culture donors were healthy, wth no pregnancy
or prenatal conplications. There were not neaningful differences in the
contraceptives used between bl ack and white: approximtely 50% of bl acks
and 60% of -white donors did not use contraceptives at |east 2 nonths prior
to conception. None of the donors took any drugs regularly and all were
nonsnokers and consuned regul ar caloriclcontent diet. The donors were

bet ween 20- [ ' mass index (in kg/nR), of 22.6
1.4 for whi ?ga%ggb%&g%gqggg%g%ghf or kﬁ@gﬁ donors. The identification of
race was deft : ' ; -

obt ai ned fromyAgeri can Type Culture Col lection (ManX¥kisgDongys 10BlarkBogons
Acute NO Rel gase with Conpounds Nane Wite Donors Bl a @dbrs NONOKMNO
(nM G UDa, d-Nebivolol-11-0(3-Dglucuronide 202 12 144 10 G UDb,

| - Nebi vol ol - 1G-UD®) JiN¢glivalal-bhOdp-2glicurbRide39 12 G URB2 + 12 144+ 10

d- Nebi vol ol - 11" - - | ' Dd,

BC R BRI e A e —
[ 21 ' 117 87 6 T

R/Et :at\lggl iot es %%r@cﬁgﬁ%bg‘éﬁg{-gﬁb% ’ 9,1u%1-gﬁ1e1%?lvol ol - 11- Oi%%lﬁg:\lﬁgﬁpgnﬁgg U(II))cra

G UDb, | - NebiGo/Du, 7-Nebivoldl= 1’ g)-Bcphivutipide UDb 161+ 11 117+ 8
I-nebivolol 268 £ 12 192+9
nebivolol 218+ 11 148+ 10
d-nebivolol 127+£17 876

Table 2 Nomenclature for Metabolites

Name Assigned ID
G-UDa, d-Nebivolol-11-0-3-D-glucuronide G-UDa
G-UDb, /-Nebivolol-11-O-B-D-glucuronide G-UDb
G-UDc, d-Nebivolol-11'-O-B-D-glucuronide G-UDc
G-UDd, -Nebivolol-11'-0O-B-D-glucuronide G-Ubd

Table 3 shows the effects of nebivolol and its glucuronide metabolites on the release of
OONO’ (peroxynitrite) from human endothelial cells, The findings are similar to the results
with NO release, with the greatest activity associated with G-UDa, d-Nebivolol-11-O-B-D-
glucuronide and G-UDb, [-Nebivolol-11-O-B-D-glucuronide. However, the amount of

OONO  produced for any of the metabolites was less than that observed for nebivolol. The
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G UDc, d-Nebivolol-11"-0(3-D-glucuroni de G UDbc

G UDd1- Nebi vol ol -11' - O (3-D-gl ucuronide G UDd Table 3 shows the effects of
nebi vol ol and i'ts gl ucuroni de nmetabolites on the rel ease of OONO
(peroxynitrite) from human endothelial cells. The findings are simlar to

t he resukatio ofiNOhtoNOONE e dycedi byhnabinolg)randt itss gluaurbiide tnyetatsdivesi whsesimilat h
G UDa, d-Nebivolol-11-0(3-D glucuronide and G UDb,

| - Nebi vofalou&ﬂgwésa&fﬁimﬁﬁ@prﬂﬂe4j:|ovvever, t he amount of OONO produced
for any of the netabolites was | ess than that observed for nebivolol. The
107 ratio of NO to OONO produced by nebivolol and its gl ucuronide
netabolites was simlar following acute admnistration (Table 4), Table 3:

Acut e ONOO 1S i t nds Wi t e. Donors Bl ack Donors ONOO
(nv) onoo' (R eeﬁéa#&,‘ﬂﬂmfw%@ww ucuroni de 180 16 238 22

G UDb, |- NebivololallaQ(3-Dglucuronide 180 13.225 16 Gl

d- Nebi vol ol - @%m O p-D-gl ucuronide 166 13 204 13 WhitoDonors  Black Donors
| - Nebi vol ol - 1% p- D- gl ucuroni de 135 13 193 17 ONOOT (ool  2DNOO7 (MY

13 nebivol of 19316 24217 d-nebivolol 8/6 1166 Table 4. Acute [N/ ONOO7

Rel ease Rati g-Dari-MbbitsloDPROLSDEI@siorinors G UDa, 180+ 16 238 + 22

d- Nebi vol ol -11- O p-D-gl ucuroni de 1.122 0.605 G UDb,

| - Nebi vol ol - 8URp,g-Nsbhyiolatlf €dBeeglucarenide. 618 G UbDc, 180+13 225+ 16

d-Nebivol ol - L1)A O PRESOSHF Bp Bgidadranad: 632 166 +13 204 + 13
G-UDd, /-Nebivolol-11'-O-B-D-glucuronide 135+ 13 193 £ 17
J-nebivolol 223 +17 267 +13
nebivolol 193 + 16 242 + 17
d-nebivolol 8716 116+ 6

Table 4: Acute [NO})/[ONOOT] Release Ratio

Name White Donors Black Donors
G-UDa, d-Nebivolol-11-O-B-D-glucuronide 1.122 0.605
G-UDb, I-Nebivolol-11-O-p-D-glucuronide 1.144 0.618
G-UDc, d-Nebivolol-11°-0-B-D-glucuronide 1.133 0.632
G-UDd, I-Nebivolol-11’-O-f-D-glucuronide 1.193 0.606
I-nebivolol | 1.202 0.719
nebivolol 1.130 0.612
d-nebivolol 1.460 0.750
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G UDd, |-Nebivolol-11"-0 p-Dglucuronide 1.193 0.606 |-nebivolol 1.202
0.719 nebivolol 1.130 0.612 d-nebivolol 1.460 0.750 108 O her

Phar macol ogi cal - Exanpl es Met hods and Material s: Measurenents of NO Rel ease
from Human Endot helium [00191] All neasurenents presented are recorded in
vitro using a sensitive porphyrinic probe. NOrelease is nmeasured directly
fromHuman Unbilical Vein Endothelial Cells (HUVEC). HUVEC are obtained

f r om AneOtlxarPhhypacologicalEgaxaples ect i on (Manassas, VA) and grown-in Ham's
F12K mediumwith 2mM L-glutam ne adjusted to contain 1.5g/1 sodium

bi car bongtethcils And MRRYRIE WRAsiehitn of N 'lielé%@@ﬁroh{‘Hﬁﬂij%noER&otﬂelﬂﬁﬁg/ m

endot helial cell growh supplenent (ECGS) = 10% fetal bovine serum The
HUVEC were kept in an atnosphere of elevated CO2 concentration (5%.
Nebi volol, its enantioners, and nebivol ol nmetabolites including the

nebi vol o curo drox henol . nmet abolite, 4-hydroxy-8' -phenol
met abol i {OQ% hydr‘éﬂ)meas‘geﬁ’ﬁ Xntgd EVGFWX%%W&%P%"@%@ se tUﬁ\BOHNYWQA and
N- DAAA, are obtained from Myl an Laborator| es (Morgantown, W.) [00192] All
measurements of erpfobheNOaelerrs is siegsured direstly Sromy HuswnUmbikiodd Eeibal ance
solution at 37C. Cell wells are transferred to a Faraday cage and a

por phyri ni ¢ sensorEdddileiiel €ellFRIVEC). SHOFVHA arenbthird frontl Asicrieae Tope 52 m
fromthe surface of the endothelial cells using an inverted m croscope

(Leica M crosyst efmBur¥€lofib&lon @%ﬁﬁ@ywmdagr&@mn%*@m@ﬁ@&m with

m cromani pul ator. The sensor operates w't t hree-el ectrode system

nanosensor (worki M L-glutamine adjusted 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 were
kept in an atmosphere of elevated CO, concentration (5%). Nebivolol, its
enantiomers, and nebivolol metabolites including the nebivolol glucuronides,
4-hydroxy-5’phenol metabolite, 4-hydroxy-8’-phenol metabolite, 4-hydroxy,
5-hydroxy, 8-hydroxy metabolites, N-DAD, N-DACA and N-DAAA, are

obtained from Mylan Laboratories (Morgantown, WV.)

[00192] 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
porphyrinic sensor (diameter 0.5mm) is positioned at a distance of 512 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 three-electrode system: nanosensor (working
electrode), saturated calomel electrode (reference electrode) and platinum wire
(counter electrode, 0.5mm diameter). The three electrodes are conmected to a

potentiostat/galvanostat PAR273. The baseline is stabilized after about 20
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el ectrode), saturated cal onel electrode (reference electrode) and plati num
wire (counter electrode, 0.5mm dianeter). The three el ectrodes are
connected to-.a potentiostat/gal vanostat PAR273. The baseline is stabilized
after about 20 109 seconds. The test conpounds are injected with a

nanoi nj ect or on t OsebbiRls. The e CorBporinds aedhjested GhithManginféttdtidinlth BRL 1 on in
buffer. The current proportional to the NO concentration is neasured with

t he sensor, which S&ﬁgégfﬁg_cglﬂs?Hgﬁﬁggg%hgzﬁgﬁgﬁ)ﬁﬁ& Y & potenti al of

0.63V, Data are acquired wt conmputer "W custom
software and anperograns .(curreqt vs. timnme curves are recorded with a
Quniry FASL Fent ﬁ?g?%?w&ﬂﬁ}?ﬁgrcfm@ﬂ?.au?%i%furﬁélwg@gh%mma}”&%r epar ed
fromcarbon fibers. The size of the tip of carbon fiber is reduced from6 m
to less than 1 m HRPeraiesiaamnsranetgnmode piaiconstantpatentiarp0.63Ws Hata age e
sensitized to NO by deposition of electrically conductive polyneric

por phyrin and coveacquired with shet userof hm BN winphitdr ivath cuStoen sqftvepéigud ni ¢

m crosensor has a response tinme of O.lnms at a micronolar NO concentration

and 10ms at the dedresdro@Bmb i(drfenp¥s. inlt\urtesPd¥dre Tdterded REgLNSAAiry PASNO i s
calibrated using saturated solution (concentrationl.82mM verified with the

coul onetric net hoc@emtbgtlggwgﬁﬁggt&bpg ion curves are constructed for each
sensor from5 x to 3 x efore’and after neasurenents of cell activity.
The data are presented as the neanfSEM for each of the triplicate

Vi or ocal i n' SOt EiarECR el Sl bor R nde Of AR ST BB i

HUVEC preparation [ s stahle over the course of these experinents wth
Prep fiber ?s reduced from 6 pm to less tﬁan i) pm by temperalalre controllsed

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.

[00194] The nanosensor for NO is calibrated using saturated solution
(concentrationl.82mM verified with the coulometric method). Linear
calibration curves are constructed for each sensor from Sxto3x 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).

[00195] 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 telease are very low (<30pM). Measurement of
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the cells remaining viable in culture for >24 hours. Under non-stinmulating
conditions, basal levels of NO release are very low (<30i M. Measurenent of
110 NO rel ease as a function of treatnent is conducted in individual
endothelial cells. Mltiple neasurenents of NO rel ease can be conducted on
single cells fol IN@iRlgase ase fanctioaraf eptnant iseondurtedrnrindividustendethelialt i cal
anal ysis, separate cells are used for each concentration and type of drug
used in these analgellesMulidply megapaements bfiNOrsleasesraivecondudtddeonthingle oellsbe
attributable to the nebivolol sanple used. Earlier studies enployed a

m xture of the foufolloeiigobdef refdcisrypeRbd eFdabebtatiffcal AAlysREGPERAT I Y 1N
the ratios or concentrations observed in the body. Later studieés

i ncorporate the ind; iafé‘i% J if ) i . i.de

nmet abol i tes. Corrpgérylél%ll ve E@@&@f%@&g@%@gh#@g&ﬁ&ﬁ w\ﬁq{ﬁ%h f\llg@fu’\gleo g'wsgs

Met abolites on NO Rel ease  from,Human .Endot heli a Oel,]ljsﬁlhomgp] The {esul ts
of these anal yses L {NEORFSIEnQgsn Y bs atfyibytpile gy the nebivolo
adrenoceptor-sel ective antagoni st nebivol ol have different effects on NO
rel ease from humarsagipioesed| %ﬁ-ﬂle@iéﬂuﬂ@s employed p mixfuresf the fenebizelobns.
FIGURES 1 and 3 conpare peak NO rel ease from HUVEC preparations for the

three metabolites dlotdromide ehetabdlites,atot aécebdreilpmaht fatiob of comeemtdtiahs ons of 50M
and 500 nM respectively. The di hydroxy nebivol ol nmetabolites, including

the 4-hydroxy-5' - pfiReRkd ﬁ{lﬂh_e%oby.dL&éﬂ/sr@&ieme&gbra?&thwdiviaﬁanﬂ' ucur oni dat ed
metabolites are all active in regards to NO réleasing capacity. [00197] The

Fol | owing acute ¢ raaRuBREbEEiRRR de i BFRERBOEN D0 (ot °F Gure

measures the dose dependency of the netabolites. These data indicate that

Comparative Effects of Acute Treatment with Nebivolol Metabolites on NO Release

from Human Endothelial Cells

[00196] The results of these analyses demonstrate that six metabolites of the f3;-
adrenoceptor-selective antagonist nebivolol have different effects on NO
release from human endothelial cells over a range of concentrations.
FIGURES 1 and 3 compare peak NO release from HUVEC preparations for
the three metabolites following addition of the agents at concentrations of
50uM and 500 nM, respectively. 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.

[00197] The NO releasing effects of certain nebivolol metabolites on NO release
following acute treatment are compared in FIGURE 2. Note that Figure
measures the dose dependency of the metabolites. These data indicate that

while the dihydroxy metabolites increase the concentration of NO to levels
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whi |l e the di hydroxy nmetabolites increase the concentration of NOto |evels
ill simlar to that of nebivolol and its enantioners at pharnacol ogic-1ike
| evel s, the glucuronidated netabolites al so show activity, albeit these are
| ess active than the glucuronidated counterparts. References: 1. Burt VL,

Whel ton P, Roccel | asifndlar @rtbavofaebiolol &id ilfenatilicifiérs 5t PlartiaéAogidlike 1dvalRar t he
D. Preval ence of hypertension in the US adult popul ation: Results fromthe

Third National Heal LRI B ] i : - .

Hypert ensi on. 1995&%%g%&fgé&%&é%@%&%ﬁgg{%%? t]tggs%a#ﬁgg %ﬁf,mvgcl awi w
MA, Cardillo C Pantéa éA. Redug«%d en%?t he] i um dependent and -i ndependent
dilation of conductBAREeglqondated COURFSPASL  Averi cans. J. Am Col | .

Cardl ol . 2002; 40: 754-760. 3. Kalinowski L, Dobrucki 1, Malinski T.
Race-specific differences in endothelial function: Predisposition of

African Americans to vascul ar diseases. Crculation. 2004;109:2511-2517.

112 What is clainmed is: 1) A pharnaceutical conposition conprising at |east
one di astBefevéneester of a gl ucuroni dated nebivol ol netabolite having a
formula below HOOH HOO OH OHO

1. Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, Higgins M, Horan MJ,

Labarthe D. Prevalence of hypertension in the US adult population: Results from the
Third National Health and Nutrition Examination Survey, 1988-1991. Hypertension.
1995;25:305-313,

2 Campia U, Choucair WK, Bryant MB, Waclawiw MA, Cardillo C, Panza JA.
Reduced endothelium-dependent and -independent dilation of conductance arteries
in African Americans. J, Am. Coll. Cardiol. 2002;40:754-760.

3. Kalinowski L, Dobrucki I, Malinski T. Race-specific differences in endothelial
function: Predisposition of African Americans to vascular diseases. Circulation.

2004;109:2511-2517.
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FI1 1 '/ F or a pharmaceutically acceptable salt thereof and a

phar maceutical | y-acceptable carrier. 2) A nmethod of treating and/or
preventing a vascul ar disease in a patient in need thereof, conprising

adm nistering a safe and therapeutically effective anbunt of the conposition
of  cl ai WHhat i8¢laifiied inet hod of claim 2, wherein the vascul ar disease is a
cardi ovascul ar di sease. 4) The nethod of claim 3, wherein the cardi ovascul ar
di sease is selected fromthe group consisting of congestive heart failure,

hypert eng gg%hﬁﬁb @51360{?*9&55& @érhﬁlqs QERE ghé % aﬁ@x@ogﬂ%ﬁgf dﬁéluhﬂ'&%ﬁ&tre& ons,

at heroscl e er ogenesli s SI S, Ischem¢c ease oSt -

angloplast coro dlseases renal failure, stable

unst abl e % ﬁ&oﬁg gﬁ hé&ﬁ?@ﬁfﬁ@?ﬁ? ﬁ&y car di ac edenm, rena

i nsufficiency, nephrotic edema, hepatic edena, stroke, transient ischemc
attacks, cerebrovascul ar accidents, rest€Rosis, controlling blood pressure
in hypertension, platelet adhesion, platel egation, snooth nuscle cel
113 proliferation, pul nonary edema, W& conplications associated with
the use of medical devices including stents, s associated with the use
of nedical devices, pulnonary thronboe erebral thronboenbolism

t hr ombophl ebiti s, thrombocyt@p qhsorders. 5) The met hod of
claim4, wherein the caEp|OVasculﬁ Q)ls sel ected fromthe group

consi sting of corge wear INFai pn, restenosis and

at heroscl erosis. e mef hod of cIa|n1J t he conposition is
adm ni st ered i ntrayer QAL Frally, by an inhal ation
spray, by topical appllcatlon or transdernally 7) At | east one diastereoner
of a gl ucuronidated nebivol ol netabolite having a fornula below HO

or a pharmaceutically acceptable salt thereof and a pharmaceutically-acceptable carrier.

2) A method of treating and/or preventing a vascular disease in a patient in need thereof,
comprising administering a safe and therapeutically effective amount of the composition of

claim 1.
3) The method of claim 2, wherein the vascular disease is a cardiovascular disease.

4) The method of claim 3, wherein the cardiovascular disease is selected from the group
consisting of congestive heart failure, hypertension, pulmonary hypertension, myocardial and
cerebral infarctions, atherosclerosié, 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
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OH HOOH OHOO0O O ONFI I Fin dosage unit form wherein each unit
contains a predeterm ned quantity of the nebivolol netabolite or

met abol i t es -needed to produce the desired therapeutic effect, in

associ ation with apharmaceutical carrier wherein the conposition is

adni ni st eprelifferationy pubmonaryledemanabdéular domplications pssoeiatedveit] e ubyofnedicdal ati on
spray, by topical application or transdermally. 114 8) A pharmaceuti cal

conposi t i gepiceORRIidsigerdd, Wovads absatdd mqn@@dwm@dl@l d@hé&&ﬁﬁbﬂ&&‘ed
nebi vol ol netabolite- hawngaforrruabe ow. ONOF

act i &"2&2%?@""%8@%% s E%b%%}é%‘éﬁﬁ?é@@%ﬁﬁgﬁ#{n%@ﬁﬁ%%@%@%ﬁéﬁé #L oast
one of ”ﬁee%gnhge 1801 érls.ve

5) The method of claim 4, wherein the cardiovascular disease is selected from the group

consisting of congestive heart failure, hypertension, restenosis and atherosclerosis.

6) The method of claim 2, wherein the composition is administered intravenously, orally,

bucally, parenterally, by an inhalation spray, by topical application or transdermally.

7) At least one diastereomer of a glucuronidated nebivolol metabolite having a formula

below:

HO

OH
HO
OH

OH oo ©

o)
ZT
(o]

in dosage unit form, wherein each unit contains a predetermined quantity of the
nebivolol metabolite or metabolites needed to produce the desired therapeutic effect,
in association with apharmaceutical carrier wherein the composition is administered
intravenously, orally, bucally, parenterally, by an inhalation spray, by topical

application or transdermally.
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agents is a cardiovascul ar agent. 10) The pharmaceuti cal conposition of
claim9 wherein the cardi ovascul ar agent is selected fromthe group
consi sting of- ACE'inhibitors, ARB's, adrenergic bl ockers, adrenergic
agoni sts, agents for pheochronocytoma, antiarrhythmcs, antiplatelet

agents, ant 8xoAgyhamisbeutival i ByALEsiteddS| aofpristig! iak i A CorRIMstereomer of a
antidi abetics, antiinflamuatory agents, cal cium channel bl ockers, CETP

i nhi bi tors, 1@@&&@&&%&%}&&aﬂb@&&@%@%ﬁh abBlgyRi tors, diuretics,
endot hel i n Feceptor antagonists uctase i nhibitors, inotropic
agents, rennin inhibitors, vasodil ators, Ho/asopr essors, AGE crosslink
breakers, ACGE formation inhibitors, and m tur%ﬁh thereof. 11) The
pharmaceutical composition of claim e cardi ovascul ar agent is
selected fromthe group consisting o 'Phtor an ARB, and m xtures
thereof. 115 12) The pharnaceuti cal claim11, mherein t he
cardi ovascul ar agent is an gﬁ i nhi bi e pharnmaceutica

conposi tion of claim 12 whergi tpe AC |nh|b|toro|s selected fromthe

group consisting q , ceronapril

cilazapril, | nopril, |mdapril,
l'isinopril, prilat, spirapril,

t emocapril, . : - Ehe conposition of claim
12 wherein the ACE i nhi b| tor is selected fromthe group consisting of

enal april, rampril and ramprilat and m xtures thereof. 15) The

phar rraceuti cal conposition of claim 11 wherei n the cardiovascul ar agent is
an ARB. 16) The Bhar maceuﬁi cal c t1t1| on, of claim 15 erein the ARB i s
sel ect ed from% pdharmaceutically accept t thereof, and at least one other active agent.

9) The pharmaceutical composition of claim 8 wherein at least one of the other active

agents is a cardiovascular agent.

10) The pharmaceutical composition of claim 9 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.

11) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is
selected from the group consisting of an ACE inhibitor, an ARB, and mixtures

thereof.
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group consi sting of candesartan, eprosartan, irbesartan, |osartan,

val sartan, and m xtures thereof. 17) The pharmaceutical conposition of
claim9, wherein the cardiovascular agent is selected fromthe group

consi sting of é@GE crosslink breakers, AGE formation inhibitors, and

m xt ures t hed b pharpacgutical serapesiton ebelpim &1.nyherein the strdipyasaies sgentdoaer of
a gl ucuroni dated nebivolol netabolite having a fornmula below 116 HO CH HO
OH OH O O H ACHHinkiliitor. F or a pharmaceutically acceptable salt thereof, and
only one other active agent. 19) The conposition of claim 18 wherein the

ot her active agent is a cardiovascular agent. 20) The conposition of claim

19 wher ei n 13)he Ppheingacesiicl BbmPesitién of chith €0t wherbihofe ACE iHiBitR i6 @BIBLted i Ng
of ACE inhibitors, ARB's, adrenergic bl ockers, adrenergic agonists, agents

for pheoch tdoAkisfyg bR ' | ' Bt s:
or pheochr omggyt 9{9;%%0?1?_&0%51@@@ laﬁ‘afa%eplgm)%erga%g%rﬁ E%ps'c?ﬁ‘ﬂnkéron ayh‘rergf@z%%@n s

anti hypertensives, i pem c agents, eti ahtrin

agents, calci annel .bl ogkers, CETP inhi.bitors. -2 inhibitors, .direct
Chrombi n'i nht BPeBl: RApri oRRERL foSonsl i pincl inont oD SRz A
reductase inhibitors, [notropic _agents, rennin jnhibitors, vasodilators,
vasopr essor s, TIRTib el sibiagsl derocapid trandolapril, and mixtures thereot.

14) The composition of claim 12 wherein the ACE inhibitor is selected from the group

consisting of enalapril, ramipril and ramiprilat and mixtures thereof.

15) The pharmaceutical composition of claim 11 wherein the cardiovascular agent is an

ARB.

16) The pharmaceutical composition of claim 15 wherein the ARB is selected from the
group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof.

17) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation

inhibitors, and mixtures thereof.

18) A composition comprising at least one diastereomer of a glucuronidated nebivolol

metabolite having a formula below:
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formation inhibitors, and m xtures thereof, 21) The conposition of claim19
wherein the cardi ovascul ar agent is selected fromthe group consisting of
ACE inhibitors'and"ARB' s. 22) The conposition of claim19 wherein the

cardi ovascul ar agent is an ACE inhibitor selected fromthe group consisting

of alacepril, benazepril, captopril, cerd@april cilazapril, delapril,
enal april, enalaprilat, fosinopril, imda ril oH|S|nopr|I peri ndopril,
quinapril, rampril, ramprilat, spiH ' nocapril, andtrandolapril.

117 23) The conposition of claim 19, whgrein the<mardiovascular agent is an
ARB sel ected fromthe group consisting Sartan, eprosartan,

i rbesartan, |losartan and vabpgartan. osition of claim19 wherein
t he cardi ovascul ar agent .eledﬂed fron1th gup consisting of AGE
crosslink breakers £ A orgat 5) A pharnaceuti cal
conposition conp 0 Ieast one di astereoper of a glucuronidated

nebi vol ol net abg Ravi pg a formul a bekow. HOOH OHOO0ONFI |
/ F or a pharaceutically acceptable salt of and at | east one other
active agent, and a pharnaceutically-acceptable carrier. 26) The
pharmaceutical conposition of claim25 wherein at |east one of the other
active

or a pharmaceutically acceptable salt thereof, and only one other active agent.

19) The composition of claim 18 wherein the other active agent is a cardiovascular agent.

20) The composition of claim 19 wherein the cardiovascular agent is selected from the
group consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists,
agents for pheochromocytoma, antiarthythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, 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.

21) The composition of claim 19 wherein the cardiovascular agent is selected from the

group consisting of ACE inhibitors and ARB’s.

22) The composition of claim 19 wherein the cardiovascular agent is an ACE inhibitor
selected from the group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinoptil, perindopril,

quinapril, ramipril, ramiprilat, spirapril, temocapril, and trandolapril.
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agents is a cardiovascul ar agent. 27) The pharmaceuti cal conposition of
claim 26 wherein the cardiovascul ar agent is selected fromthe group
consi sting of ACE inhibitors, ARB's, adrenergic bl ockers,: adrenergic
agoni sts, agents for pheochronocytoma, antiarrhythmcs, antiplatelet

agent s, ant R8yRgtoaydsitioanifictieaol whereinehe catiovhicBRFbEend SoH SRB selected
antidi abetics, antiinflamuatory agents, calcium channel bl ockers, CETP

endothel T n recsndr B8P EERl dng O ifleed g Rrl MRy ondti i Bl °°

i notropic agen%z (arefnni n inhibitors, vasodilators, vasopressors, ACE
crosslink brea sragt ‘AGE formation inhibitors, and m xtures thereof. 28) The
pharmaceutical conposition of claim 26, wherein the cardiovascul ar agent is
selected fr m,hge group, C(._)?ESi sting of ACE inhibitors, an ARB's, and m xtures
t her eof , 29§4>r Gommogiioa of ickan 18 vhserin theardipvaseularragent is wplected fromyithe

cardi ovascul ar agent is an ACE inhibitor. 30) The pharnaceuti cal

conposi ti on ofgrohmeonsiengléA&iBicroésdinkbieakerhiahd AGE fosmstdreinhibitors r om t he

group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imdapril,
l'i si nopril, 2ppAiphai@micetticalltdmigaditidn conipaiding'at least'oa@idRistcrétimer DBl april ,
tenmocapril, trandolapril, and m xtures thereof. 31) The pharmaceuti cal

conposi tion Ofglﬁélﬁ‘@)ﬂmg’cg?M?@Bﬂm%ﬁﬁolﬁ@ﬁagiﬁgk%ﬁrﬁﬂatﬁo el ected fromthe

group consi stinhg of enal apri ram pri ramprilat and m xtures thereof.
32) The pharmaceutical conposition of claim28 wherein the cardi ovascul ar
agent is an ARE. 33) The pharnaceuti cal l_fd)rrposi tion of claim 32 wherein the
ARB is selected fromthe OH

HO
OH

OH oo ©
(o]

or a pharmaceutically acceptable salt thereof and at least one other active agent, and a

pharmaceutically-acceptable carrier,

26) The pharmaceutical composition of claim 25 wherein at least one of the other active

agents is a cardiovascular agent.

27) The pharmaceutical composition of claim 26 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
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group consi sting of candesartan, eprosartan, irbesartan, |osartan,

val sartan, and m xtures thereof. 34) The pharnmaceutical conposition of
cl ai m 26, wherei.n the cardi ovascul ar agent is selected fromthe group
consi sting of ACGE crosslink breakers, AGE formation inhibitors, and

m xt ures ther &aFA rddi2ta3s inhdbitoes, instropic dgenis] lempinantdbidsrs Praeydiiitdrslg a
cardi ovascul ar disorder conprising admnistering to a subject a

t her apeut i cal ysohfdsSordNAiGE(coatii BroAfRU NP forfatibf AibiRAS andppgtRGeoTer of 2

gl ucur oni dat ed nébi vol'ol netabolite having a fornu HO OH OH
OOH ONF ergofphar maceutical ly acceptable salt thereof, and a

t herapeutical 'y safe and effective anount of at |east one other active
agent, sufficient to treat said condition. 36) The nethod of claim 35

wherein the | east one, of her activ ent. i s a, cardi qvascul ar agent. 37)
The met hod %@tr@FQ W@Se\‘ﬂf@i %‘?IHPQSHB’“@?P&?%&QSWEWSW tﬁ@g@{ﬂlqvgs%l 883EH from t he
group consisting of ACE inhibitors, ARB s, adrenergic blockers, adrenergic
agoni sts, agenelscted fompthe gotupaensistingad AGl inhébritong; eh ARR’s, andthixturese| et

agents, anticoagulants, antihypertensives, antilipem c agents,

ant i di abeti cstheagtfi i nfl ammat ory agents, cal cium

29) The pharmaceutical composition of claim 28, wherein the cardiovascular agent is an

ACE inhibitor.

30) The pharmaceutical composition of claim 29 wherein the ACE inhibitor is selected
from the group consisting of alacepril, benazepril, captopril, ceronapril, cilazapril,
delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril,

ramipril, ramiprilat, spirapril, temocapril, trandolapril, and mixtures thereof.

31) The pharmaceutical composition of claim 30 wherein the ACE inhibitor is selected

from the group consisting of enalapril, ramipril and ramiprilat and mixtures thereof.

32) The pharmaceutical composition of claim 28 wherein the cardiovascular agent is an

ARB.

33) The pharmaceutical composition of claim 32 wherein the ARB is selected from the
group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof,

34) The pharmaceutical composition of claim 26, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation

inhibitors, and mixtures thereof.
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channel bl ockers, CETP inhibitors, COX-2 inhibitors, direct thronmbin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase
inhibitors, inotropic agents, rennin inhibitors, vasodilators,

vasopressors, ACE crosslink breakers, AGE formation inhibitors, and

m xtures t hey domethod pf imatingand o pesventing awadiovassuler diserder camptisingascul ar

di sorder is selected fromthe group consisting of congestive heart failure,
hyper t ensi on, agminmsiesimg/tolsygubjecea thetapeutichll) safy and effective anduaesfid teakt one
infarctions, atherosclerosis, atherogenesis, thronbosis, ischemc heart

di sease, post daBR@tRRIREN ghRai@iiEddSnebRiAld Adtabofitd ifihgH HBaaRDeldWENal
failure, stable, unstable and variant (Prinznetal) angina, cardiac edens,
renal insufficiency, nephrotic edena, hepatic edenmm, stroke, transient
ischem c attacks, cerebrovascul ar accidgats, restenosis, controlling blood
pressure in hypertension, platelet adhesi\on, eﬁptelet aggregati on, snooth
muscl e cell proliferation, pulnonaryyped ascul ar conplications
associated with the use of nedical devi undgy associated with the use
of nedi cal devices, pulnonary thronboenbplis cérebral thronboenbolism

i i sorders. 39) The nethod of
claim 36 wherein the whereinfthe gardipvascul ar &ent is selected from the
group consi sting NOhLDWt gl ang m xtures thereof. 40) The
met hod of claim reinf t he cardiovas¢ul arfjage is an ACE inhibitor.

41) The nethod o m 39 wherein the c@rdi ogfascy| ar agent is an ARB. 42)
The met hod of erein the cardi ovastcu ://aopnt is selected fromthe
group consisting of AGE crosslink breakers, ACE formation inhibitors, and
m xtures thereof. 43) A pharmaceutical kit conprising the conposition as
set forth in claim25. 44) The pharmaceutical conposition of claim?9,

wherein the caf gipﬁe\z/rﬁlsa%éjtll %ll?ggc%taiﬂse salt thereof, and a therapeutically safe and effective

amount of at least one other active agent, sufficient to treat said condition.

36) The method of claim 35 wherein the at least one other active agent is a cardiovascular

agent.

37) The method of claim 36 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhytﬁmics, antiplatelet agents, anticoagulants,
antthypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diureti‘cs, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

38) The method of claim 35 wherein the cardiovascular disorder is selected from the

group consisting of congestive heart failure, hypertension, pulmonary hypertension,
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vasodi | ator. 45) The pharmaceutical conposition of claim44, wherein the
vasodi lator is selected from the group consisting of isosorbide dinitrate,
i sosorbi de nononitrate, and a hydral azi ne conpound, and nixtures thereof.
121 46) The pharmaceutical_ conposition of claim@8, wherein at |east one of
the ot her actpypsardighend gerelbrahinfaretiansottherosrigrosiy athsregenesis throwhpsis,onposi t i on
of claim46 wherein the flavonoid is selected from the group consisting of
(-) - epi ct echiistherpit)hearttdésehsen pogpraagipplastshirestdddsis Qeoesaey anery dédeysds abeal
taxifolin and resveratrol, and m xtures thereof. 48) The pharnmaceuti cal

conposi tion ghilpé atdBleS uAEB18aRd Phridn® FEinzRREI AREA SFHiaY 848E Ml S Sel ected
fromthe group consisting of flavonords, cartenoids, sulfonylureas, and

niacin and erivativ 1 es.thereof .4 J

phar maceut i c%fslug%c?r%lg 1%‘%%%“{&63%%?1318}%%3@8 év(é?g{aé%r'fﬂ%t &WL@E lsgeﬂ%mggﬁg%sact ive
agent is a carptenoi gﬂ_ SQé The phar,rraceuti]ﬂ,gal conposi tion of claim49
wherei n the C8EBIOYANIRr ReCidents eskanosis siontrpllias blandpresshrsiia fiypritegsion,
astaxant hin, zeaxanthin, lutein, |ycopene, beta-carotene, and m xtures

t her eof . 51) phteletndhesion elateletdggrepatios ismiooth ofiscly cellmralfferationguimohary at | east
one other active agent is a sulfonylurea. 52) The pharnmaceuti cal

conposi tion elerfia,alapnddr cohplieition Assobidted Gyl the @se dfmedita degides, Woands he group
consi sting of acetohexam de, D aBeta, glibenclanm de, gliclazide, glipizide,

gl yc! opyran deoc¥anlil HRTE 0FmelRhRRHL uid Sl-Rp PRt iaP bttt

t ol butam de and neglitini _ ogues, m xt t hereof . 5
of claim 36 GbOCmbO ‘iasn%%r%lm \cl)p & 1|tizsi,rﬂ1r% r<])tc‘,y’c|01§en"%a yanadsﬁgleciigé isorders.

39) The method of claim 36 wherein the wherein the cardiovascular agent is selected from

the group consisting of ACE inhibitors, an ARB’s, and mixtures thereof.
40) The method of claim 39 wherein the cardiovascular agent is an ACE inhibitor.
41) The method of claim 39 wherein the cardiovascular agent is an ARB.

42) The method of claim 36 wherein the cardiovascular agent is selected from the group
consisting of AGE crosslink breakers, AGE formation inhibitors, and mixtures

thereof.
43) A pharmaceutical kit comprising the composition as set forth in claim 25.

44) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is a

vasodilator.

45) The pharmaceutical composition of claim 44, wherein the vasodilator is selected from
the group consisting of isosorbide dinitrate, isosorbide mononitrate, and a hydralazine

compound, and mixtures thereof.
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122 54) The nethod of claim53 wherein the vasodilator is selected fromthe
group consisting of isosorbide dinitrate, isosorbide nononitrate,

i sosor bi de nononitrate and a hydral azi ne conpound, and m xtures thereof.

55) The neﬁhod of claim54 wherein the hydral azine conpound is selected from
the group 4@dAsirkarmasenticab Gomposion e, Cl%@c& sihsweimat least pyeiofihe pthapactive
endr al azi ne, hydral azine, pildralazine and todral azine, or pharmaceutically
accept abl e sagmssﬁheﬂammpkbnd m xtures thereof. 56) The nethod of claim 35
wherein at | east one other active agent is a flavonoid. 57) The nethod of
claim56 wherein the flavonoid is selected fromthe group consisting of

(-) - epi ct efh)iThe phadmdhgsN bonp ébﬁwmﬂmmﬁ?herém%&ﬁé\}oﬁoﬂqgXéiéé%éc?froﬁmax' folin
and resveratrol, and mxtures t hereof . 58) The nethod of claim 35 wherein

at least oney N t 0 I sting of

fl avonoi ds, cgér %Qgﬁééfﬁg%?gﬁ eptc?eé%{si’ €+§ cg%dtﬂlh OEgﬁléd 1953 a&ueg&tlgeri vati ves,
and m xtures er eof 9 t hod roving NO.release in a black
patient in né%g ‘iﬁ@r%& %b?ﬁﬁfli%a%m?mmmr%tﬁ?@%o the black patient a
therapeutically safe and effective anmount of at |east one diastereomer of a

gl ucur oni dat ed nebi vol ol netabolite having a fornula below 123 HO CH HO
OH OH O #8) The pharmaceutical composition of claim 8 wherein at least one other active agent is

selected from the group consisting of flavonoids, cartenoids, sulfonylureas, and niacin

and related derivatives, and mixtures thereof.

49) The pharmaceutical composition of claim 48 wherein at least one other active agent is

a carotenoid.

50) The pharmaceutical composition of claim 49 wherein the carotenoid is selected from
the group consisting of astaxanthin, zeaxanthin , lutein, lycopene, beta-carotene, and

mixtures thereof.

51) The pharmaceutical composition of claim 48 wherein the at least one other active

agent is a sulfonylurea.

52) The pharmaceutical composition of claim 51 wherein the sulfonylurea is selected
from the group consisting of acetohexamide, DiaBeta, glibenclamide, gliclazide,
glipizide, glyclopyramide, chlorpropamide, tolazamide, tolbutamide, glimepiride,

tolbutamide and meglitinide analogues, and mixtures thereof.

53) The method of claim 36 wherein the cardiovascular agent 1s a vasodilator,
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O oboF I / For apharmaceutically acceptable salt thereof, and a
therapeutically safe and effective anount of at | east one other

cardi ovascul ar agent to forma mixture, the mxture sufficient to inprove
NO rel ease. 60) The nethod of claimb59 wherein the at | east one other

car di ovascafhFhemethod of clgi 63 tdgrein thevesadélatgr ingslestsd Sram thegrop woBisting
inhibitors, ARB's, adrenergic blockers, adrenergic agonists, agents for
pheochr onocytmfrimsorhidé dinitiayd, Iiﬂmmideamﬂopitmte} lisosorbiierh Gnondtrdte m&a;gul ant s,
anti hypertensives, antiltipem c agents, antidiabetics, antiinflamuatory

agents, cal Cimgﬁﬂﬂ@@mﬁﬂﬁqkﬁfﬁmx@ﬁgﬁh&af bitors, COX-2 inhibitors, direct
thrombin inhibitors, diuretics, endothelin receptor antagonists, HMS Co-A

reductase inhibitors, inotropic agents rennin inhibitors, vasodllators
vasopr esso i) | xt ures
{asopr 5506 TAGRERASE kLB s hﬁﬂﬁ BB R 5, B
cardlovascular agent vasod The neth d of . c m 61 wherein

t he vasodi | at %Sk g“%%#@@?@ﬁzm?’& m&r‘B E":]G?@P’ hY‘irg%%‘lnﬁi de
dinitrate, isosorbide nononitrate, hydr al azi ne conpound and m xtures

t hereof . 124 @Biralarine and todehlasine paphnrmzcamealbi aeccpt@blhydtsahm®ﬂ1mctorrpound is
selected fromthe group consisting of budral azi ne, cadral azi ne,

di hydr al azi nemixtmds tlepsof.ne, hydral azine, pildral azine and todral azine, or
pharmaceutically acceptable salts thereof, and m xtures thereof. 64) A

met hod of reducing nortality associated with cardi ovascul ar disease in a

bl ack 56) The method of claim 35 wherein at least one other active agent is a flavonoid.

57) The method of claim 56 wherein the flavonoid is selected from the group consisting
of (-)-epictechin, (+)-catechin, procyanidin B, quercetin dehydrate, taxifolin and

resveratrol, and mixtures thereof.

58) The method of claim 35 wherein at least one other active agent is selected from the
group consisting of flavonoids, cartenoids, sulfonylureas, and niacin and related

derivatives, and mixtures thereof.

59) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient a therapeutically safe and effective amount of at
least one diastereomer of a glucuronidated nebivolol metabolite having a formula

below:
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patient conprising admnistering to the black patient a therapeutically
effective anount of each of the following: (i) at |east one diastereoner of
a gl ucuroni dat ed nebi vol ol netabolite having a formula below HO CH HO OH
OHOOO ONF<X1 F or apharmaceutically acceptable salt thereof; (ii)
at | east one hydral azi ne conpound or a rmaceutically acceptable salt
thereof; (iii) at |east one of isosorbidel di njQdate and/ or i sosorbide

mononi trate; and (iv) optionally, oHe nore conpounds sel ected fromthe
group consisting of a digitalis conpouhd, a\diyPbtic conpound, potassium
an angi ot ensi n-converting enzyne inhi b / et a- adrenergi c bl ocker, a
chol esterol reducer, a cal ci@m chann bﬁgcker, an angiotensin |l receptor
ant agoni st, and an_endg{ hel ijn agtago i st. 125‘§%) The net hod of cl aim 64

wherein the card 0 S % =0 omthe group consisting
ary hypertension,
SN SF at her ogenesi s,

of congestive he : hypertension, p
myocar di al ang
t hr ombosi s,

or a pharmaceutically acceptable salt thereof, and a therapeutically safe and effective
amount of at least one other cardiovascular agent to form a mixture, the mixture

sufficient to improve NO release.

60) The method of claim 59 wherein the at least one other cardiovascular agent is selected
from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic
agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet agents,
anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors,
inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink

breakers, AGE formation inhibitors, and mixtures thereof.

61) The method of claim 60 wherein the at least one other cardiovascular agent is a

vasodilator.

62) The method of claim 61 wherein the vasodilator is selected from the group consisting
of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound, and mixtures

thereof.
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i schem ¢ heart di sease, post-angioplasty restenosis, coronary artery
di seases, renal failure, stable, unstable and variant (Prinznetal) angina,

cardi ac edema, renal insufficiency, nephrotic edema, hepatic edema, stroke,
transi ent j em ¢, aftacks cerebrovascul ar acci dent,s, .restenosjs,

control i n@%&%&mé&éﬁ?@ ?%wﬁVﬁlé’rtﬁﬁﬁg& Z10e ﬁ?@?@""@tls éﬂ?ﬁi‘%‘{ gPFn SO8P et
aggregation, smpoth nuscle cell proliferation, pulnonary edema, vascul ar

conpl i cat i on$oBHsEE Hibudralazine, casalazine, dihydealazing, endrelagive, hydmlemise, associ at ed
with the use of nedical devices, pulnonary thronboenbolism cerebral

t hr onboenbol ipsldralazimecanidapddakabinie] , phatmavetideily apesptabledatts Meped] aid di sor ders,
66) The nethod of claim®65, wherein the cardiovascul ar disorder is

hypert ensi on.mixfifds thi@ofret hod of cl aim 66, wherein the hydral azi ne conpound
i s budral azi ne, cadral azine, dihydral azi ne, endral azi ne, hydral azi ne,

pi | dral azi ne, todral azine or a pharnmaceutically acceptable salt thereof,

and m xtur f . ! nel N the. nehiyolol is
admi ni st ergﬁAlkﬁl%gﬁﬁé)%%%mgpﬁ?ﬁwg%gé%te& Ma‘g@?‘yﬁég‘ggﬁ%seﬁﬁ%ﬁaﬁﬁ% per

day. 69) A nethod for .imprqving NO re|lease in, a black patient in need

t her eof conpmPEf gomaaﬁl?qgiagwgﬁan&fe t*‘?l@aglf Batienpya thegapeuticallyeifectiie
therapeutically effective anmount of each of the followng: (i) at |east one
di ast er eonrer agfount ef aaelupHihic dellawingebi vol ol netabolite having a fornula
below. 126 HOOH HOO OH OHO

@) at least one diastereomer of a glucuronidated nebivolol metabolite having a

formula below:

HO

OH
HO

OH

OH oo ©

or a pharmaceutically acceptable salt thereof;

(ii) at least one hydralazine compound or a pharmaceutically acceptable salt
thereof;

(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and

(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium
channel blocker, an angiotensin II receptor antagonist, and an endothelin

antagonist.

125



00 FI1 I F or a pharnmaceutically acceptable salt thereof; (ii) at |east
one hydral azi ne conpound or a pharnmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide-nmononitrate;
and (iv) optionally, one or nore conpounds selected fromthe group -
consi st i ng 68) The meihgil 0f tliaim 64 wheteiul theacariiiomastular disomperinstleqbert fasmithem  an
angi ot ensi n-converting enzyne inhibitor, a beta-adrenergic bl ocker, a

chol esterol rgdug eénsisaingw@bﬂg&ﬁ&ﬁ%ﬁ!failﬁb,qg%&&ensﬁﬁ, ?ﬁlﬁidﬂ ipBrtddsiohecept or
ant agoni st, and an endot helin antagonist. 70) The nethod of clalim 69,

wherein the hﬁﬁ?fé%@ﬁ %%%g%ﬂ?ﬂ;@fg%#iﬁng ‘dﬂfe?ds?]]%fcﬂgﬁ’ athgr%gér?ésﬁzﬁ]?cﬁnbosis

di hydr al azi ne, azrne, p atazing, todralazing or a
pharmaceutical l.y acce ble salt thereof, and.m xtures thereof. 71). The
ot hod of ol aS ORI GRHTLBrAexmSt-FRRAELRG Bt SORRAR, tey tioepois Pl
hydrochloride, 72) A method for inproving exercise tolerance or for
i nprovi ng t hefailueg stableunstabiecand yvagiant{Prinzmetal) pagina,icardizesdemaeresdlf conpri si ng
adm nistering to the black patient a safe and therapeutically effective
amount of eacisaficichey, hephrotit edemd, hepatic edems.tstroke tehinsishitdschenie atticks
gl ucur oni dat ed nebi vol ol netabolite having a fornmula below 127 HOOH HO 0
H cerebrovascular accidents, restenosis, controlling blood pressure in hypertension,

platelet adhesion, platelet aggregation, smooth muscle cell proliferation, pulmonary

edema, vascular complications associated with the use of medical devices, wounds

associated with the use of medical devices, pulmonary thromboembolism, cerebral

thromboembolism, thrombophlebitis, thrombocytopenia and bleeding disorders.
66) The method of claim 65, wherein the cardiovascular disorder is hypertension.

67) The method of claim 66, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

68) The method of claim 64 wherein the nebivolol is administered in an amount of from

about 1 mg per day to about 10 mg per day.

69) A method for improving NO release in a black patient in need thereof comprising
administering to the black patient a safe and therapeutically effective amount of each
of the following:

(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a

formula below:
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OHO0OO FI I F or a pharmaceutically acceptable salt thereof; (ii) at

| east one hydral azi ne conpound or a pharmaceutically acceptable salt
thereof; (iii) at |east one of isosorbide dinitrate and/or isosorbide
nononitrate; and (iv) optionally, one or nore conpounds selected fromthe
group consisting of a digitalis conpound, a di¥retic conpound, potassium
an angi otensi n-converting enzynme inhibitor, a
chol esterol reducer, a cal cium channel bl anf angiotensin Il receptor
ant agoni st, and an endot hel i n ant agoni st.
wherei n the hydral azi ne conpound i s budral azi o
di hydr al azi ne, endral azi ne, Hi ne hydrlbchl ori de, Ypi | dr al azi ne,

t odral azi ne or a pharnac ; sal t, t hereof, and m xtures
t hereof. 74) The net hod , i ne compound is
hydr al azi ne hydrochl o t hod of i
patient in need therge 2 ¥ng adm nister )
| east one di astereoffer of a gl ucuroni dated nebivol ol
formula below 128 HO HO )tfOHH O OHo F 1 | F

e~ ack patient at
met abol i te havi ng a

or a pharmaceutically acceptable salt thereof}
(ii) at least one hydralazine compound or a pharmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and
(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-convetting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

70) The method of claim 69, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

71) The method of claim 70, wherein the hydralazine compound is hydralazine

hydrochloride.

72) A method for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a safe and
therapeutically effective amount of each of the following:

(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a

formula below:
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or a pharmaceutically acceptable salt thereof, in an anount of about 1 ny
per day to about 10 ng per day, and a safe and therapeutically effective
anount of at |east one other cardiovascular agent. 76) The nethod of claim
75 wherein the cardi ovascul ar agent is selected fromthe group consisting
of isosorbide dinitrate, isosorbide nononitrafl®, a hydr al azi ne conpound,

and ni xtures thereof. 77) A nethod for the_ tredtnmepOHand/ or prevention of
car di ovascul ar di seases, wherein said [ ' [
pati ent at | east one diastereoner of a gl ucuyoni
having a fornula below HOOH HOCH OH OQ ."O1l For a

phar maceutical |y acceptable salt BHereof, i of about 1 ngy per day
to about 10 ny per day, ' d@ therapeQilcaIIy ef fective anmount of
at | east one 129 ot he geNt % £d om t he group

consi sting of isosorbi ate, a hydral azi ne
conpound, and m xt : g 2% exerci se

t ol erance or for i#%rOV|ng t he quality of life in a black™ patient in need

t hereof conprising adm nistering to the black patient: (i) at |east one

di ast ereonmer of a gl ucuroni dated nebivolol netabolite having a fornula

ebi vol ol netabolite

or a pharmaceutically acceptable salt thereof;
(ii) at least one hydralazine compound or a pharmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and
(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

73) The method of claim 72, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine hydrochloride, pildralazine,

todralazine or a pharmaceutically acceptable salt thereof, and mixtures thereof.

74) The method of claim 73, wherein the hydralazine compound is hydralazine

hydrochloride.

75) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient at least one diastereomer of a glucuronidated

nebivolol metabolite having a formula below:
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below HOOH HOOH OHO OO FF or a pharmaceutically acceptable salt
thereof, in an anmount of about | ng to about 10 ng per day; (ii) a safe and
t herapeutically effective amount of. at | east one cardi ovascul ar agent; and
(iii) optionally, a safe and therapeutically effectlve amount of one or nore
conmpounds sel ected fromthe group consistingi®f a digitalis conpound, a
diuretic conpound, potassium an angi otensin-gdonvePHi ng enzyne inhibitor, a
bet a- adrenergi ¢ bl ocker, a cholesterol r cal ci um channel bl ocker
an angiotensin |l receptor antagonist, and an endot hg?Hn antagonist. 79)
The met hod of claim 78 wherein the cardi ovas a is selected fromthe
group consisting of ACE inhibitoPd, ARB sO adré&nergi¥, bl ockers, adrenergic
agoni sts, agents for p eochbonnc tonﬁé antlarrEythnl s, antiplatel et

agent's, anti coagul ant g P~ a ype . ¥g ¢ agent s,
anti di abetics, antiin atorly agents, calc un1 el bl ockers, CETP

i nhi bi tors, CI)GZ i S Al rect thronbi nNnhiFB(t e dluretlcs
endot hel i a receptor antagonists, HMG Co- A reductase |nh|bftors |notropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink
breakers, AGE

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg per day to
about 10 mg per day, and a safe and therapeutically effective amount of at least one

other cardiovascular agent.

76) The method of claim 75 wherein the cardiovascular agént is selected from the group
consisting of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound,

and mixtures thereof,

77) A method for the treatment and/or prevention of cardiovascular diseases, wherein said
method comprises administering to a patient at least one diastereomer of a

glucuronidated nebivolol metabolite having a formula below:

HO

OH
HO

OH

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg per day to

about 10 mg per day, and a safe and therapeutically effective amount of at least one
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formation inhibitors, and m xtures thereof. 131

other cardiovascular agent selected from the group consisting of isosorbide dinitrate,

isosorbide mononitrate, a hydralazine compound, and mixtures thereof.

78) A method for improving exercise tolerance or for improving the quality of life in a black
patient in need thereof comprising administering to the black patient:
(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a formula
below:

HO

OH
HO

OH

OH oo ©

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg to about 10
mg per day;

(ii) a safe and therapeutically effective amount of at least one cardiovascular agent;
and

(iii) optionally, a safe and therapeutically effective amount of one or more compounds
selected from the group consisting of a digitalis compound, a diuretic compound,
potassium, an angiotensin-converting enzyme inhibitor, a beta-adrenergic blocker, a
cholesterol reducer, a calcium channel blocker, an angiotensin II receptor antagonist,

and an endothelin antagonist.

79) The method of claim 78 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,
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antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof,
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