HYDROXYLATED NEBI VOLOL METABOLI TES This application clains priority under 35
USC 119 to U S. Provisional Application No. 60/648,551, filed January 31,
2005 and to U. S. Provisional Application No. 60/755,856, filed January 3,
2006. FIELD OF THE | NVENTI ON [ 0001] Metabolites of nebivol ol possess

phar macol ogi cal properties that may be beneficial in treating a variety of
di seases, such as EWDRONBLATED NEBIWOISOL METWBOPRYHSi ncl ude

hypert ensi on, atherosclerosis, 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 netabolites on endothelial NO rel ease has inplications for its use
in the treatment of cardi ovascul ar disorders. This invention describes

hydr oxyl_at ed nebi vol of netabolltes osi tions_conprising at |east one
hydr oxylﬁﬂfe@%i‘ N GlEmsisiorits uRdes 3 ﬁﬁ% 9gp Wisi Prgvisinsal 4ppirgtire Nens t o
treat and/or prevent cardi ovascul ar di seases or disorders. BACKGROUND OF THE
| NVENT6@6#3, 8510 ZledTaauary 3dp20Q5r and de U B Provisienal A ppdication Not 60/755985 60 Gldds

i nportant for maintenance of vascular function. Increasing endothelial NO
rel ease results in a reduction Jafugypgoidoenuscle, cell contractility and
decreased vascul ar resistance. Under  conditions of hypertensi on and

hyperli pi dem a, however, endothelial dysfunction produces a marked decrease
in NOrelease, resulting in: 1) increased vasoconstriction and vasospasm

2) greater nonocyte and LDL infiltration; 3) proliferation of vascular
snooth cells; 4) increased oxidative stress; and 5) increased pl atel et
aggregation. It has been su@@é&@ﬁ'ﬁ%MNﬂlé@Nnces that restore endotheli al
function and NO net aboli sm have benefit 1 in the treatnment of various

car di 088qul ar dvistaboléesof mebwa]xdipogsesmpkmmagolagbairpyopedﬁiesahaen@ﬂmb hear t
failure. SUM\/ARE]&J !F_{dPn N\/EI\FI'I O\I &gt droxyl at ed nebi.vol.ol netabolites

i ncrease NO rel &58efigi Fa5¢S, 8 {as Qyaseylenisqasesy

Tt o s S e Gy |1
limted to 4-hyduaibwg- @& partictilar) achivololatd/ity oyymé&tapdideshave effects on NO
metabolism, independent of f;-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
hydroxylated nebivolol metabolites, compositions comprising at least one
hydroxyl nebivolol metabolite and methods of using such compoéitions 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)
increased vasoconstriction and vasospasm; 2) greater monocyte and LDL
infiltration; 3) proliferation of vascular smooth cells; 4) increased oxidative
stress; and 5) increased platelet aggregation. It has been suggested that

substances that restore endothelial function and NO metabolism have benefit
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6, 6' di fl uoro-, and 4-hydroxy-8-pheno-6, 6" difluoro-, have the ability to

i ncrease the capacity for NO rel ease in human endothelial cells foll ow ng
chronic adm ni stration. This invention provides hydroxyl ated nebi vol ol

nmet abol ites and conpositions conprising nebivolol and/or at |east one

hydr oxyl at ed net aggtLi te of nebivolol and/or, at. | %%st,one.corrpound used to
treat cardi ovasculidhe Graimeatal wrioys pardiovescelar disarders, inckudingearenasy prtetyher eof .
I'n addition, thigglhyven h%tﬁfﬁr‘béi des nmethods of treating and/or preventing
vascul ar di seases charac erlze& y nitric oxide insufficiency, by

adm nistering at |east one hydroxylated netabolite of nebivolol that is
capabl e of releasing a therapeutically effective anount of nitric oxide to
a targeted site affected by the vascular disease. Also, this invention is
directed to the treatnment | or rey [ . grai ne headaches

adm ni stering at |east one%mygﬁ:eﬁﬁé%ﬁ&% of nebivolol. This
invention nmay al so be used in conjunction with or as a-single treatnent of
met abol j ndr o i FSshyi l: &mﬂ[ 0004] FI GURE
1: The E@Pg]ét S ogﬁﬁgfé’?% olﬁgln@fﬂrlreﬁtfeg Oﬁﬁ?é@&%&ﬂ@é‘é\gﬁé[{%e?g ease from human
endot hel i al cel | serdothetial cell preperatidns b vencenitaibnsddpendeat fashiop folld3dag] Fl GURE

2. The effects of nebiyol ol and tabolites ea rel ease fro hunman

endot hel i al cel | s2GU5F #4505 ag%tgleqdﬁmyprafggﬁ'%{ﬁﬁ@ Pﬁ@ﬂ?ﬁfmfmﬁeg%é]

FI GURE 3: The eff : i 1 RGP i Oy NG, ase from
ﬁgfulﬁr:g l%dg ‘[fnlgf 1:240d PNl Bk RBY d1hﬁ§r(ol,(r)h W X 881

human endot helial ce ow ng acute treatment treatnment). [0007]
FI GURE 4: Shows peékliflidmeland4chyidoddye’dvphenot 6,6l fiwnro-, havdtha abiliyy hol i ne,

nebi vol ol and nebj vol ol , et abol it 5M Tr.eat ment 0 | QJRE 5: Shows
the concentrati onlnF%eéffoﬁgé’am%f?éanglleﬂ “@%Féd&tﬁfa@ﬁﬂgrfﬁfw nebi vol ol
met abolites. [000 %JEEH-' 0Wg,:d i - Bt HvaRs: QPASvdial | owi n
acute treat meLt w&%rﬁﬁkne |v%f%t1%,g' ﬁzﬁ%]@gﬁﬁﬂéﬁg\h{iﬁoﬂﬁ@%{@d 4- hyogéloxy °
nebi vol ol . [ 0010] metaGblies dnd Shmpasitides camprising nébiilol adéarsat deasisoneeasur ed
foll ow ng acute r treatment (1. f HUVECS isolated frgm VWite (open
bars) and Bl ack ﬁfﬁﬁgmgtﬁgw&'ﬁoagwf?@wvaﬁ%a@g@ﬁwﬂ%mlgﬂua 858 vol ol .
al ves are  Mean iR h SRl GRS o GHFdRn 1Y Sbodp il Matt AL ©5 10

be synt hesi zed - ries -
addition, this invention provides methods of treating and/or preventing

vascular diseases characterized by nitric oxide insufficiency, by administering
at least one hydroxylated metabolite of nebivolol that is capable of releasing a
therapeutically effective amount of nitric oxide to a targeted site affected by
the vascular disease. Also, this invention is directed to the treatment and/or
prevention of migraine headaches administering at least one hydroxylated
metabolite of nebivolol. This invention may also be used in conjunction with

or as a single treatment of metabolic syndrome disorders.

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).

[0005] FIGURE 2: The effects of nebivolol and metabolites on peak NO release from
human endothelial cells following acute treatment (50 pM treatment).
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10 Conpounds. [0012] FIGURE 9: The Synthesis of Amne 1. [0013] FIGURE 10:
The synthesis of Epoxide 1. [0014] FIGURE 11: The synthesis of Am ne 2,
part 1 [0015] FIGURE 12: The synthesis Amine 2, part 2. [0016] FIGURE 13:
The synnt hesi s of Epoxi de 2 [0017] FI GURE 14: The synthesis of Am ne 3.

[ssgtl ﬁ!asf@%gﬁz A gf@ﬁﬁ%’%é%g]s ferSo ﬁégb%‘l’ldﬁ‘wg ’Eiﬁ‘?‘ﬁé@% @Fﬁﬁﬁaiﬁﬁl}%ﬂ[ 0021]
hyar oxyl ated nebi SapaR endiholy SIRTBOREE e kebBhdh PRI HBRIEE o1 ng of

Am ne- X and Epoxi de-Y to produce targeted hydroxyl ated nebi vol ol

net abol [8085] par t FIGURERA ShawsieSlCN (Pl éase (lowiig trbatiasid With aéflcholinepns

[ 0023] For conveni ence, ore further descr tlon of the present invention,
certain terns enﬁPb}y‘élﬂli"HIWbéV%‘géﬁ?tﬁl?(&ﬁ?sl(éH Wik and appended cl ai ns
are collected here. These defi nltlons shoul d be read in Ilght of the

remai nd t he pilbERECS W 5)‘?11] ill in the
art. Uniwessjdefl nggG ot hervq\lns‘gg% ﬁlﬁﬁﬁg% f%gf%g?]%i g t‘ztgms used
herei n have the salemmen‘ewrthmgbﬂelotbnmtahnhgesunder stood by a person of ordinary
skill in the art. [0024] The articles "a" and "an" are used herein to refer

oby CE; Dbl FLGERE3) s g cobhob S5 ENo R B A Bt o
nore than one el egg[g;,olo @882b10] SRR n%,(){(r ,gn s that w thin about
nebi vol o

thirty mnutes of m ni’ster | ng one compoun to the patient,
the ot her active conpound(s) is/are admnistered to the patient. "About the
same ti 010kl so | FEGURES: sBhmw the emosnt efdND nileasedins mnasmtedﬂwﬂowmgmut@ds

i b tor s - us CEARBneLhad) YEIL B TR st W Bp el 95y e

fromconverting @ktRag (sSlidEHs)Uoh6rs &ﬁlrgmydm&a@é@;mm&owefsw

Enzyme LACE

mean * S.D. (n=5).

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

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

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

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

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

[0016] FIGURE 13: The syhnthesis of Epoxide 2

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

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

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

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

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

hydroxylated nebivolol metabolites, part 1.
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I nhi bitors [0027] ACE inhibitors are effective anti hypertensive agents that
conpetitively inhibit angiotensin converting enzynes and prevent the
conversion of angiotensin Ito angiotensin H Non-limting exanpl es of ACE
i nhibitors include al acepril, benazepril, captopril, ceronapril,

ci l azapgy del apt apgil.. enalaprilat, — fosj ril, imdapril,

li si nopﬂdz,z] peri n%@‘mg%ui Hpg o f*&ﬁleﬁjf’ﬁaantE,P°F%d‘?rn‘gE9 producefargelnd; |
tenocapril, and tyg RididebivEldI & td%gﬁteis'ﬁ&{tbl ytors maybe identified using
standard assayi ng ?&eygﬁkllaqueg 1known eto one ‘of ordinary skill in the art. 4
[0028] The phrase "angiotensin Il receptor antagonist" or "ARB" refers to a

conpound that binds to a receptor site on angiotensin |l but does not cause
any physi ol ogi cal changes unl ess another receptor ligand is present. [0029]

Angi otensin |1 Recept j . [ ive

anti hypertensive agenﬁ?ﬁgﬁgmgém% ?Qﬁ%%ﬁ@@ﬁef fect profile.
Their ﬁe%hani smof action is related to the selective bl ocking of the
vasoconsttI008  and al dost erone-secreting effects of angiotensin.
Non-limting exanples of = ARBs include candesartan, eprosartan, irbesartan,
| osar't aH!OZéﬂd val §8F eqnyenienge, beforrfusthandaseriptinarafithe prgsent inwgntiem sedain

assayi ng techni qu ( . e of.~ordi nar i1l in t rt. [0030] The
term "antagoni st” ?eﬁ?lé .ﬁ}‘f@g}%@%ﬁ{ézsggélgﬁ@ope?@@?%éoang aBB?ﬂS%ﬁﬁgn?ﬁﬁ# binds to

a receptor site, Bollectidietferd) OTheza dsfnifioRy shohldl tedes®in 163he BH e+ aiRderasFot her
receptor ligand is present. [0031] The term "bi oavailable" is art-recognized

and refers to a f 8rerdisslosureansiiderstood asbyarpetsontod gkilldn tasart.f Ynleps defimed a

bther w se physi of SUTEERPALsdniGed fad delentiic FRRIEBE Bordtena BT iChom 1 0 o'
adm ni stered. [00gwhninBlagesmmioafyeliriletstood tad H2Sorodf oidiinbSadkillpsBent. or an

African-Anmerican person but is not necessarily limted to those of African
origin (e g., Carribean). J0033] "Therapeutically effective amount” refers
oanand il ¢re
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to the ht of iThe togefer kaong er tomare thapong o

achieve its intended e. . I . 11QV agent" or
“cardiovascular d 1Ueg,.t8téé%§$tsonf%£%g§ﬁag}x§%§;af %g(%%ﬁg%ﬁ#g%@hg&ggﬁfsef ul for
treating or prevegkififleX s dhhénrametisiine ctink@@ 6L molhah biid tle@ntexanpl es of
sui tabl e conpounds include (1) thiazide

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

administration of the compounds.

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

angiotensin to any other form. Angiotensin Converting Enzyme (ACE)
Inhibitors

[0027] ACE inhibitors are effective antihypertensive agents that competitively inhibit
angiotensin converting enzymes and prevent the conversion of angiotensin I to
angiotensin II. Non-limiting examples of ACE inhibitors include alacepril,
benazepril, captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imidapril, lisinopril, perindopril, quinapril, ramiprilat, ramipril,
spirapril, temocapril, and trandolapril. Other ACE inhibitors may be identified
using standard assaying techniques known to one of ordinary skill in the art.



diuretics (including chlorothiazide (Duril), chlorthalidone,

hydr ochl or ot hi azi de, pol ythi azi de (Renese), indapam de (Lozol) and

nmet ol azone (Mykrox, Zaroxolyn)); (2) loop diuretics (including bunetanide
(Bunex) and furosem de (Lasix), torsem de (Demadex)); (3) potassium sparing

di ti i ncl udj | ¢ d dt nt e , i - (4

al dost el R8I 1 ccapt BY DBpeR Wil AEeRG: BHPBIEHORE (RIS RR b nd
| act |

oot . bet orc SRS 2 s S8 Gublal AR ey

(Lopressor), net plpysmloglcdmalngbsdnbed awtter (deptooligafid) is praseatl ol  ( Cor gar d)
propranol ol (I nderal ) propranol ol long acting (Inderal LA) and tinol ol

Bl d 6 bI th int t t tivit
(i noh adl MBS obun ApER iR RESfor deptnlts A REy (A RER B RS ncol o '>V' (7
coni ned al pha anﬁltn%érteﬂ%i ﬁt§ﬁa&ﬁ&¢é@t@9f%ﬁb‘?@'&1ﬁ9%§f§]&$@ﬂ g?genazeprll

| abet al ol (Nornodyne, ” Trandat € ACE Tnhibitors
(Lotensin), capt omechan@snapﬁump is retated tagh¢ sel¢otlas bloeking df disé vaspeanistrictor

Mo i), | P | . U
éer ngg:on) I (:621320 Jala?ﬁ Wé%ﬁ? IF&W@Q&&%%F{S‘O}' )anga{%olgﬁ: n(lmg,_hnalgvas C%%]G s of
trandol april (MavARBsindl8de Gidesaktan Spfoshitari HpaHah Slh §arfaﬁ a%‘t%

Sartan zaar),

(Atacand), eprosartan (Teveten), |rbesartan (Avapro

ol mesartan (Beni c@ber ARBsmsnbe aien\ﬁ%d:mmg stindantiassayisgtechmqoé&i kmoam)tp ( 10)

cal ci um channel bl oc dr pyridines (including diltiazem extended
rel ease (Cardi zenP¥P ‘Fﬁ oﬁriql €‘rialgzac) , diltiazem extended rel ease

(Cardizem LA), verapam | imedi ate rel ease (Cal an, Isoptin), verapam | |ong
acting Fo@_gb]an SR, Thé%vqanﬁ&manqis a&afe%egmd aIﬁCl%fers( &ﬁlﬁodﬂﬁd AR bl PM);
(11) cal cium channel bl ockers- dihydropyridines (including anl odipine

(Norvasc), fel odi pieceptoPbiés it does net@sqaapbysidmglaihdlmmnlesman«ahch pi ne
sust ai ned rel ease rdene .SR), nifedipine |ong-acting (Adalat CC, Procardia
XL) and ni sol di pi Wgcq%&ie%aﬁ‘ﬂ)w%’ $9¥- al pha, - bl ockers (i ncl udi ng doxazosin
(Cardura), prazosin (Mnipress) and terazosin (Hytrin)); (13) central

al pha2-[paggpni st s PRSepth*BloaGHbIe®!ib ¥rt %ﬁﬂediﬁﬁtﬂfeférh ReA B 6F the QiYjshk ne
(Catapres), clonidine patch (Catapres-TTS), methyldopa (Al donet)

reser pi ne, and glmatnlﬁtmthet)allomzﬁyrldlqr@qmmﬂamfdm anown a(irmmlsiarhdn’@ bﬂydr al azi ne
(Apresoline) and ?h’sf) e(yilbgr! {nc rlf)gpalt Zbrcgtﬁ CL?'lysmfjlog,lcafl\'cg’waﬁalbi‘| tlouadI ng

anl odi pi ne/ benaze
subject or patient to whom it is administered.

[0032] "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).

[0033] "Therapeutically effective amount" refers to the amount of the compound

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

[0034] . The phrase “cardiovascular agent” or “cardiovascular drug” refers to a
therapeutic compound that is useful for treating or preventing a cardiovascular
disease. Non-limiting examples of suitable compounds include (1) thiazide
diuretics (including chlorothiazide (Diuril), chlorthalidone,
hydrochlorothiazide, polythiazide (Renese), indapamide (Lozol) and
metolazone (Mykrox, Zaroxolyn)); (2) loop diuretics (including bumetanide
(Bumex) and furosemide (Lasix), torsemide (Demadex)); (3) potassium-
sparing diuretics (including amiloride (Midamor) and triamterene

(Dyrenium)); (4) aldosterone receptor blockers (including eplerenone (Inspra)
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hydrochl ori de, enal april nmnal eate/fel odi pine and trandol april/verapaml);
(16) ACEls and diuretics (including benazepril/hydrochl orothiazi de,
capt opril / hydrochl orot hi azi de, enal april mal eat e/ hydrochl or ot hi azi de,

|'i si nopril/hydrochl orothiazide, noexipril HCl/ hydrochl orothiazi de and

[ il/hyd hl t hi azi de; 7) Al d di ti includi
o ndobar tan i | o PHRYAACICRS GAIGAHPRON 40 DesphladiFs Grclkiagpishelol
hyd hl t hi azi el icazi da, .| i um
ydr ochl or ot hi g1 denoRE bR (RUERBERIBOMCL BElAS, meBRRIbAR RS
h%/dr o?:h: /or ﬁlt hi ?ﬁi' m_etop(olﬂ)ebxlmﬂad_ tﬁlllenlskgl’@rdrNL);;ihadojmli (Cﬁlrgdrdh)ggw'ta_mglol
at enol ol / chl ort ha).i done, bisoprolol fa e r ochl or.ot hi azi de,
metoprol ol tart ré‘i“g‘?‘ﬂﬁ ?H%‘ﬁ@@?ﬁ?ﬁﬂ%%teﬁéég%ép sierndeldBlosadrea)i @@ and
t i nol ol | eat e/ -at-hi azd de. . . ' d
i ureti o (i ol uai D BloBkets BB EmppdontilY ok (REhifhY flbbifortl
reser pi ne/ chl or ot (Seetral}j peanctolot feovatol)eind pinddialy; {7 pconibinedzalglky andbify di uretic

and diuretic (amloride HC /[ hydrochl orothiazi de, spironal actone/
hydr ochl or ot hi azitecksri(nelnding carveditol (Corpa) %@Hﬁbﬁ@@h&\@zméyne[, Jomwpte));

Car di ovascul ar di el . . ' | sease or
di sorder known i n@? %@a@ﬁ@%ﬂ@?‘#&?gﬁﬁeﬁﬁgt@ﬁgﬁ%géﬁéﬁﬂwg (;etF >t he

cardi ovascul ar di arkpeil (Fasdtdcl,dositorril (Mohowily1RRURpEd (sl IKeseil), congest i ve
heart failure, hypertension, pul npnary hypertension, myocardial and cerebral
i nfarctions, at héﬁ@%P’é]r@Bﬂ%%SChPﬁléﬁ@QEh@{Q@f}), gHingpmdAcsupnly,apmiad heart

di sease, post-angi Ir S 215C. \ . i enal

ai o, stabl o CURGPBRErRSahERR MR RRor Ao FatudtRERA Bl o v,
renal insuffici en@ytacandy;Rpfosrtah @esten), i5satthic (LEPiF), lositakCozddrpnsi ent

I schem c attacks, . cerebrovascul ar accidents, restenosis, controlling blood

pressure in  hypetlmepartas{Bepican) ebrisatandMiendishanst wilsartan gBiovgak (W), snoot h

muscle cell prolj t] I V, . . i l;ONS
Ul € el i P el ke BULRBOh SAR B RS AREUAY o SATRL SRLbRYS
refers to two or mas @akdieésTD,aVildcveXRITREE)Miltemakendddiddasé er ed at
roughly about the sane tinme (for exanple, where the active agents are in a

si ngl e phar maceut(Cesdizgm &day verppamyil snmediatgireleasedalan; Jspntin)( yesepaayiblopge, one
agent is admni Steﬁ:’ﬁﬁg (éﬁaﬁ gﬁ, fs%BhE gi{) QI?({ \9err§patr[t}f"- @ée? %&)Vera 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 alphas-
agonists and other centrally acting drugs (including clonidine (Catapres),
clonidine patch (Catapres-TTS), methyldopa (Aldomet), reserpine, and
guanfacine); (14) direct vasodilators (including hydralazine (Apresoline) and
minoxidil (Loniten); (15) ACEIs and CCBs (including amlodipine/benazepril
hydrochloride, enalapril maleate/felodipine and trandolapril/verapamil); (16)
ACEIs and diuretics (including benazepril/hydrochlorothiazide,
captopril/hydrochlorothiazide, enalapril maleate/hydrochlorothiazide,
lisinopril/hydrochlorothiazide, moexipril HCl/hydrochlorothiazide and
quinapril/hydrochlorothiazide; (17) ARBs and diuretics (including
candesartan cilexetil/hydrochlorothiazide, eprosartan mesylate/
hydrochlorothiazide, irbesartan/ hydrochlorothiazide, losartan potassium/

hydrochlorothiazide, telmisartan/ hydrochlorothiazide, valsartan/
6



[0037] The ternms "drug,"” "pharmaceutically active agent,"” "bioactive agent,"”
"therapeutic agent," and "active agent" nmay be used interchangeably and
refer to a substance, such as a chem cal conpound or conplex, that has a
measur abl e beneficial physiol ogical effect on the body, such as a

therapeutic effegt. .intreatnent of. a di sease or, disorder, when adm nistered

in an effective ﬁ%ﬁ?@ﬂ?fqﬁﬁﬁ%ﬂﬁ&(ﬁM% Rets anddingetics Gnelydiag or when a

particul ar active ' b fds ' L . OF ry, it
2461l chlofhARPRE, HisdrbIY] ﬁlg%?é%{ Hﬁfbcﬁ%ﬂrﬁ%@%@émg@@Fﬁ&

I's understood that such recitation rs i1nt I've agent
per se, as wel| atarzatphlaydrechdorpitiadidey nadodelfieatofuthidvidevanitielormhlegteAct | ve

derivatives thereof r uj significantly related thereto, including
without limtatio Y&Q%ﬂp??ﬁg%a&m@&&mﬁﬁt?‘gmﬂ ‘%P@tlé'r&m@]é{dl% oxi des,
prodrugs, active gfpetﬂﬁlpd)d lal B ' R’gﬁéﬁ frs@ﬁﬁ!ﬁ% : S

hydr at es, radi oi sot opes,Ij et?:d.m(i%€3 1T eé ‘f)h ase }ﬁ%rf)?}g%l?%%lda%gu i?It"/erefers to
that amount of a bydrethlnméhinride); (30)dilwetisamslatieretie Gmibatidedd@l/ or systenic
effect at a reasonabl e .benefit/risk .ratiq, appljcable to any treatnent. The
ef fective amunt Byﬁgﬁéﬂf@ae@flaﬁegowlwone?Q}/@rge%lﬁa%aﬁsealﬂfb SIRACBYUD] ect and
di sease condi ti onpPp@bBlofdiiiasiad: the weight 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.
[0039] 10838bt hel i Sardiyeascular disgase ordisordertreferdto anypardiedsatad diseasedr i N any

physi ol ogi cal prqcesses carried qut .the endothelium, in particular,
production of ni tﬁﬁs8rdse’6§"i'9%“}ne§5?& %@%ﬁ%ﬁ@g&#@%whﬁée‘%@ﬁ uat ed by,
such as, for exanph@iovaddild Yiséselif SE8LEH RS tRE'SouB SondifingfBPERLvE O onary
artery reactivity to acetylcholine or nethacholine, andthe ITke, or by

noni nvasi ve t echnheprefjlures hypertession,qulnesmearp hypertehsiou, mhyasardialendroerebrel s,
brachial artery flow dilation wusing cuff occlusian of.,the arm ahove or

bel ow t he el bow, B’&%F@ﬁ?%ﬁ’ a@ﬁ(’é?lymsm ?ﬁggg%@ﬁa%@bqsﬁtff’ﬂﬁmﬁé@ﬁﬁ B&G@&,

measur enent of ci l.abi | : ' ' | ar gi ni ne
(ADMA), and the |If) ﬁé{g.aﬁgﬂg Eltsﬁ,leref{gédt(sgsi’ éorﬁ%%!ﬁ#g@%%ea?%g%%{%?ﬂ%} gfgl%l%ependent
f1 ow nedi at ed di | anstable and Vartzmt (Ryivermetal yangital eardme didaga e insufficiany,

endot hel i al dysfuncti

on. 1004 The .phrase, "endat heli,al .nitrjc oxide
synt hase" or " eNCREP %ﬂ%?fﬁ@%%fﬁ!ﬁﬁé@nmtSHak@&%a@éS%m?ett sde.

cerebrovascular accidents, restenosis, controlling blood pressure in

hypertension, platelet adhesion, platelet aggregation, smooth muscle cell
proliferation, pulmonary edema, and vascular complications associated with

the use of medical devices. -

[0036] The term “combination” refers to two or more different active agents which
are administered at roughly about the same time (for example, where the
active agents are in a single pharmaceutical preparation) or at different times

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

f0037] 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
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100411 The term "pharnmaceutically acceptable salts"” is art-recogni zed and
refers to the relatively non-toxic, inorganic and organic acid addition
salts of conpounds, including, for exanple, t hose contained in conpositions
of the present invention 10042] The term' pharnaceutically accept abl e

carrier"” is art-r con andre ers to eU|caIIy cceptabl e
material, conposP pecepta @M@@O&%’Lﬂc Ve e%Yﬂt’iVHS Te0 r°r

di | uent, ~excipi egimp ifRn fé?é@é&‘ﬂh@fekd‘%dﬁ&lﬁ%k%ouﬁuhﬁé’ﬁfﬁn
carrying or transpo t| ng ny su odition or componen ’reof from
one organ, or popharmacmﬁlcalhseadmpltylbletsaltsahbbmdes proglaugs, activeandtatwiitesf t he
body. Each carrier nust be acceptable in g e of being conpatible wth
t he subj ect compbSPET%H a&‘ﬁﬁntﬁ’taélawotgﬁﬁeh@ Yg‘iﬁf rﬁ?ﬁ‘oil%ﬁ?ﬂ&ﬁ % to the

patient. Sonme exanples of materials which nmay serve as pharnaceutically
accept givsm( Sxcl PRBbakd SiEAve Achourts BAGS to HAFAndis o?ﬁtsﬁ@s‘?ancﬁltﬂ'h?ose and

sucr os 2) starches, such as corn star potato starc 3)

cellul ose, and i pmdu(mrsomtdemed losal ©n systersiodiffieot at arbaseypatde hgﬂeﬁd‘/ﬁls]k ul ose,

Cey el ot %) A gBbbit S35 TEmbAre TR S GRSk ot Loy
waxes; (9) oils, Vﬁ?q%@?%‘n%ﬁ‘gﬁﬂ E&Hectﬁﬁ’c}@h@ hbnbéiﬁé%ﬁ’dé@%@" sesane
oil, olive oil, soybe gm ol ?3%0) glycol s, “such “as propyl ene
glycol; (11) poI yeight asliage afthe gibymerthmsevsmyb]ftthﬂ d1smsqnomcbtlorarﬂmbmmt hyl ene
glycol; (12) este such .as ol e e and. eth | aur at e agar;
(14) buffering a8 WSQGEW@%%&SW@ ]?%‘lleé ?%W?éﬁﬁt)hydroxi de;
(15) alginic aC|gdg( X{l aaenrfree water; (17) i sotonic saline; (18) 1V
fluids, including but’not Timted to Ri nger' s solution, 5%dextrose in

water, and half normal saline; (19) ethyl alcohol; (20) phosphate buffer
sol uti [989] and ( 2Badadbetial dyﬁmdtionﬁ’ refers bptie ibbairalailityrof és mpplp{shﬂ@ca'ln

har nmaceuti cal fornul ati ons .er.s to f bl
el <. st pr BREFS ANy Bhendolie iRt JRARTLY AR Conay
"Quality of Iifeoyiighasndibd RgnsR! It BRlyDeialdaidg by Ostich adltot bhamglg wal k, clinb

stairs, do errands, work around the%use, partlz pate in recreatlonal
activities, andinmsmmtechmque:sg sunh asgfor exhmplegordmarylayery aemttivity the absence of

I I : . . .
sleeping prob egget}(')lz: 1}111%rotr rr]nee Y ﬁf hrll)er anci ttl]le 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.

[0040] The phrase “endothelial nitric oxide synthase” or “eNOS” refers to enzymes

that produce nitric oxide.

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

present invention.

[0042] The term “pharmaceutically acceptable catrier” is art-recognized and refers to
a pharmaceutically-acceptable material, composition or vehicle, such as a
liquid or solid filler, diluent, excipient, solvent or encapsulating material,
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[ 00451 The term "prophylactic" or "therapeutic" treatnent is art-recognized
and 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 treatnent is prophylactic, i.e., it protects the host

agai nst devel opi “M?@’Eﬁ% tﬁgﬁ]ﬂﬁﬁ. ik nbbsisHIL N after
mani f est ati on of 6e10€dnvvan gon It orém{yhe é%g?%{)&l I'S ’{]’11?3‘5 a%g%t iC
(i.e., it is intedhetedf fromdngiorganhor foriioredf the dbdy, ¢¢ amsthertoagan, bhportish of i Ng
unwanted conditio r.side effects therefraom. [0046] The term .
"structure-acti vi@?g?‘gf aéj“?"@r?émeﬁm"ﬁb@%"smﬁe %%ﬁ@%&%@%ﬁ@@%ﬁ@e refers

to the vay in wWhiviith HelsGhjeblhohlisiiiBh afi i boribdritis ool irfurftiddo o OF Rer

conpound alters its Interactio a recep , enzyne, “nuclelrc acid or
ot her target ancdatibnt. Boine exgiffléy df mntenials which maylsersé avpharinaseutisalbsti t uti on”
or "substituted with" .inclydes th implicit proviso that such substitution
i s in accordance 3Fftable FRspIERlg "in‘ll%gls SugaTS,sheh %ﬁfpﬁ‘i’@i@@seﬁmﬁuﬂ%@t he

substituent, and (Qﬂﬁ%rch@s‘? sﬁéhba%tégh}‘ét&‘éﬂ aﬁ&g?{%{osst%l'?fgﬁ@) g%@ﬁdsggﬁ@;{gound, e.g.,

whi ch does not sponhtaneously undergo tranStorm

rearrangement, cydekivativdspsucheb sodimatcarhoxymethgt detlulosesathyl@ollulpslad] The term

"substituted" is ahso contenpl ated, to, include aHﬂaE.e(r I sSi bl e%ﬁ?ubst ituents
£

of organic conpousHaloss acetate (Ahpovidssed-fragacathyfe igelating ({3 {316 (Bt s

i ncl ude acyclic . i r RB5 Gk VG| and

het erocyclic, ar gér%gltp?écf&éérﬁ chn%n('g)rormt @%ﬁ%??ue ?‘gxgﬁﬁfégﬁgghﬁlghggonpounds.
Il lustrative subgieatutenil, sottonseedds], sdfflowexailysesmed dih odivdedceorbeil ander ei n
above. The perm ssibple su? Si uents paybe one or re.and the same or
different for app?Péfg‘?aPé’tﬂé @M&m@mm&ly%ﬁ@ vels, speft &

I nvention, the hgf‘%’?ﬁt %?Eit@uﬁgmﬂ‘ﬁ)l (;15&9% 1Ry @,lee {%%%gsegucﬁ%ggw uents
and/ or any perm e’ substituents of*o ga%c & rrpd&n s described herein
whi ch satisfy theolyat endethylobudateg (183 tagarp (i) beiferliy spentsy suthias magaeshoh

I ntended to be Iim'teg I n,any, manner b erm ssi bl e substituents of

h
organi c cprrpouncl'&’.dr : %dmmhﬂﬁ@9éﬁ§ké§) &mcsacé(};t(l‘?)wwm and refers
to production by §f.¥i{f)%sot&iE Wifiid! (125 1 YdFR e fudi¥ B 65¢ Fmited to Ringer’s

solution, 5% dextrose in water, and half normal saline; (19) ethyl alcohol; (20)

phosphate buffer solutions; and (21) other non-toxic compatible substances

employed in pharmaceutical formulations.

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

includes males and females.

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

problems or shortness of breath.

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

condition, the treatment is therapeutic (i.e,, it is intended to diminish,
9



[ 0050] The phrase "therapeutic effect” is art-recognized and refers to a

| ocal or systemc effect in animals, particularly mammal s, and nore
particularly hunmans caused by a pharnacol ogically active substance. The
termthus neans any substance intended for use in the diagnosis, cure,
mtigation, treatnenj, or prevention of disease or in the enhancenent of
desirabl e physi cafBgHoniermamigm e gxigdng unyrantes condrioniar side effgctan ani nal or
human. The phraseﬂr'gpef;&n??rapeuti cally-effective amount™ means that anount of
such a substance that roduces 'sonme desired |local or systemc effect at a
reasonabl e benefit/risk ratio applicable to any treatnent. The

t her ape(@046hl | y eThe terin/istractoresactivity selattonshiph ot SSAR )riis srt-vewgnidebandi ng upon
t he subject and di sease.conditiqn being treated, the weight and age of the
subj ect, the seveF"’i%?S? %@q%@’@@gg@éﬁ@g&ﬁmﬁiﬁﬁgla{ﬁgqutgﬁ,qgadmgoro er

adm ni stration an i whi : i ] 2 of
ordinary skill i ng?ﬁﬁg&]é‘irdt#ﬁf%#ghllrﬁfﬁgﬂ%@%%%%éﬁefn gﬁgﬁ? -arplgcoggﬁli%ged and
refers to curing tesgetehd theslikeanel i orating at | east one synptom of any
condition or disease. [0052] The term "netabolite"™ or "nebivolol netabolite”

as used in ingludes droxy] substitution, al one or. nor f positions
e andlOE " e uadbistoadiibarSiubstihuion! orSbuBiiad gy e ples bt

nebi vol ol conpoun 4 i gﬁﬁﬁ : : i
positions 3-8 andﬁn3ﬂ _éﬁ%ﬂ%@oéﬂ;@ﬁ@oﬁf‘sﬁ epet?%lelnﬁ g%gfe&ﬁg% gg‘é%%gﬁé\?méﬁcgh as
fluorine, or eachof thdepbstitieted biprbend thy stibstitenta tiwdvéhat fhe sulstidutiznaesultodn a
conpound may be npno- hydroxylated at. .the 4, 4", 5 5 8 or 8 _ positions
and di-fl uori nat eﬁfg@f’ ‘%Wé’oﬁx‘gﬁ&'@”mﬁ%g?qsinBE@OW%eo%%FPfgng%?% atipp o
conpound coul d al I ra t@l‘ﬁgﬂw D oty w48 4,8, or
4', 8" positions a%%hgfbgir?ﬁﬁfgrg?&ﬁ%t?é?ﬂgﬁotnhe aaﬁ ,@r%{t)%eglr%ctéﬁ% in all of

these instances. This invention envisions and includes within its scope all
such st {00d8Lir al i Thertarm “Enbbtituted tisialso wentemalatedtioxneludsalt panassible and  t hose

not explicitly desgri.bed, The terns "netaholite". and "npebivolql., netabolite”

envi si on and inc|ﬂ§9é§wm¥ﬁrsapgc@&man§- PL“&PE‘PP"SQSPE‘&‘_E‘F_QFHW%IPIIErs_ and

St er eoi somer s ands@sﬁﬂéﬁﬁ%&lﬁ@é {;1 ¢ AAkyLRO HarBbd %}%bﬂéhgdﬂ%?&%&ﬁd-
t t" I's and refer

[ 0053] The phrase erapeutic e éc art-recogni ze to a
| ocal or syst eni andlidterotydlic, anonmatit and pamtimaticasubstitrentsraf ergamind nor e

particul arly humane caused oy a pharimcol ogj cally act ive, substance. The
herein above. The permissible substituents may be one or more and the same
or different for appropriate organic compounds. For purposes of this
invention, the heteroatoms such as nitrogen may have hydrogen substituents
and/or any permissible substituents of organic compounds described herein
which satisfy the valences of the heteroatoms. This invention is not intended
to be limited in any manner by the permissible substituents of organic

compounds.

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

chemical or enzymatic synthesis.

10050] The phrase “therapeutic effect” is art-recognized and refers to a local or
systemic effect in animals, particularly mammals, and more particularly
humans caused by a pharmacologically active substance. The term thus means
any substance intended for use in the diagnosis, cure, mitigation, treatment or
prevention of disease or in the enhancement of desirable physical or mental
development and/or conditions in an animal or human. The phrase
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any substance intended for use in the diagnosis, cure, mtigation, treatnent
or prevention of disease or in the enhancenent of desirable physical or
mental devel opnent and/or conditions in an animal or human. The phrase
"therapeutically-effective anmount™ neans t hat anount of such a substance

that produces so Sir r ,temc effect at_ a yeasonabl e
benefit/risk rat ?@ergﬁ c@ﬂg-[egé?tbv e"&f’%n]?at agount ofsug éélﬁ?‘i’%’%ﬂcP at
ef fective ampunt gfodaedasomb d‘éb!r?&ﬂ%@él%r énu%rﬂéctdﬁa %bﬂ&)l

subj ect
and di sease condition bei treated % wei ght an age o?g&% E]EJ ect, the
severity of the draj,@aﬂwh@aig@tqammeamm 'ﬁhmtherapelﬁtlcaﬂmefﬁesmveemmmmt afhichhe

i ke, which can re det ne . of nary skill jn the art.

[0054] The parent ribgga'né%yv ?ﬁ}ﬁ“%‘mv&m. %Swwgfl‘éf"’éﬂc 'ﬂ%i"r“{l%s can be
synthesi zed by ongeséd, |tf1é‘€i'ei t [df tHeubfodd, Bk deb @@ﬁ

for exanple, U'S. Pat. gﬁ4 65?362 5, ‘%59 580, &%&8% %QE%E@E%O and
in EP 0 145 067, tlﬁrmmnefsaf atﬁﬁlms&atilon md@ﬁﬁ@ﬂﬁ&ﬁcmﬁad@%det&ﬁ&?&d

Loconen et al. J. Bel 45 6): 355-360 (1990); Chandrasekhar S et
at, Tetrahedron, m@'@é@ﬁ% 000); and Kendrick et at, J.

Chr omat ogram A. 729 341- 354 (1996) the disclosure of each of which are

I ncor pofgusgf by r?ﬁ@f&ﬁ“ﬁe%@"lﬁ‘ Qeéo%ﬁiz&d 1@k Yo ¢ hyellig hydroxyl ated
nmet abol 1tes” may al so be prepared e synthetic proCedures found in

Appendi x 1. React amelsoratimg giﬂedsoolmsymptom@tfmyrbmdﬂapmmseaeé.e to the
reagents, and materials used are suitable for the transformations bei ng

effecte Is u st Qod e rt rga synt hesi s
that t hgmisg]hct i oniﬁ? e?“pfreeé%éhl qnﬁrfﬂ@lﬁg@ﬁﬁéqﬁﬁg?s ni[“é with the
chemi cal transf or fpdrb@y] sEbSRATSat oﬁ@bﬁﬁgé %ffpo@f?lo §assalﬁr3’ 8’ ”ﬁ&é’r@ﬁ' tate

j udgment by the scientist as to the or synthetic steps, protecting
groups required, pwmtlmﬁr-&ami:'ﬂ’i Srshowmantthoparentiebisioldl vempeumdmbeachst ar t i ng

mat eri al s may be | e t h.sone of e re ngi tions, required
in some of the rre n%agbd)q xﬂﬂo"a’ﬁ’t‘@]}lj‘f‘aﬁqsv@“ﬁé’fﬁﬂiﬁ? %dna%??ﬁgtltuents
conpatible w th t t W one
skilled in the artgqgl'%g%t?g&o?ﬂggénf%@ﬂirﬁgéﬂoé(sy%g)r@g?%ﬂégg?| ng gro %ﬂ sp? s known
in the art for prhydrogénmajomki Bor exachpd, &tdwmpgundrpmyéagmlmhydndeéatcchhﬂ e

oo 00 . UM N9 2SS b G ROt ol A BN arBd 1m0 ST & poMhcHsoRPS 2"

another example, the compound could also be di-hydroxylated at the 4, 5°; 4,
5; 4,8°; 4,8, or 4’,8’ positions and be di-fluorinated at the 6 and 6’ positions
in all of these instances. This invention envisions and includes within its
scope all such structural isomers and stereoisomers and mixtures thereof, and
those not explicitly described. The terms “metabolite” and “nebivolol
metabolite” envision and includes within its scope all such structural isomers

and stereoisomers and mixtures thereof, and those not explicitly described.

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

ratio applicable to any treatment. The therapeutically effective amount of such
11



T. H Geene and P. G M Wits, Protective Goups in Organic Synthesis,
John Wley & Sons, New York (1999), which is incorporated hereininits
entirety. [0056] The hydroxyl ated netabolites have basic properties and,
consequently, they maybe converted to their therapeutically active

non-toxic acid addition salt forns by treatment with appropriate acids,
such as, for exanfibstancewHkuary dependingynes thespbiechand digeasn spnditienbeing e. g.

hydr ochi or i c, hydgghg b0 B dlFag e suBfah, B el ol lin DL Lyl O

phosphori c acid an ani c suc
acetic, propanoi cﬂlehydmequéazhhmuaﬁeﬂmdrtbahhe wtactocan readityoedut @ 1

et hanedl oi c, propane I.C t.anedi 0| c, (2Z)-2-butenedioic,

(E) - 2- but enedi oi conwlrgréﬁnéwhjﬂ}f adic, 2 3- di hydr oxybut anedi oi c, 2-
hydr oxy- 1, 2, 3- propane-tri carboxylic, nethanesulfonic, et hanesul f oni c,
benzene ni c, ' fsgﬁ;j BS’PE ) f %

hydr oxygmgh I C, %ﬁ%ﬂﬂﬁﬁ%ﬁggég%é% f%!daln td}ge | %}gﬁgtali)gfgeg hver sel Y,

the salt form cansybﬁhesm&bybﬁdslkjyledme mﬁbllmgﬂiﬂmatﬂabdé ddsoribedeinf foee base

form  HYDROXYLATED NEBI VOLOL METABOLI TES 005 I at ed netabolites of
nebi vol ol have  NERITIBILS. T Neo bt 70601815, 046 Gri65080 s i hunan
endot hel i al cell syt | belng bound
by theory, the hy rlgégﬁxéetgoég?ﬁ%% %1 95&% Vo %%/'1?%8%9

function via acti Lainiren epfl. tJhPhdmﬁB}lgW,lW)ﬂBSS-BGO ow%g Claintisskhar, BhEty are
endot hel i al - dependent E sodi |l atory agents with additional cardio- selective

(i.e., beta-sel ecﬁlr 6%5%3‘9 rq3>44 (0D randdendris ehdldntial to
mai ntai n endot hel (g} #%, OR %91 ‘pg?g@éh%ed&@é uPe?’ Bf\%ﬂmﬁ%je be

ef fecti ve nedi catlons he” trea mant I ovasc seases such as

at heroscl erosi's, hepsotatatbpreferendedivpdiy iptheileytittyg ease and congestive heart
failure. Hydooxyl ated nebivol ol netabolites could be used as a nmono-therapy

to trea preve af or ment.i oned di orders or .in _conbingtion with
ot her @&éﬁbpr. at ﬁﬁh&ﬁﬁﬁéé@ g}&'@ als eprepared hxﬂmﬂ@ BSage

f or ml product or g&ﬁr}: 4

forms/ products to equa%fgpﬁax}ggg%n?@%\%gguteﬁseag%or errent [ ong%néi sorders.
Si nce these conpoappiSpritm&) thb eeagentpanidtnyatérials nedeassuitabtbdbhthei al nitric

oxi de concentrations, they may have dded benefits in specjial populations
such as di abeti cst alafqra}ﬂtlgngmg giected. It is understood %y one skiﬁe«f In the brt of

organic synthesis that the functionality present in the molecule must be

consistent with the chemical transformation proposed. This will, on occasion,
necessitate judgment by the scientist as to the order of synthetic steps,
protecting groups required, and deprotection conditions. Substituents on the
starting materials may be incompatible with some of the reaction conditions
required in some of the methods described, but alternative methods and
substituents compatible with the reaction conditions will be readily apparent to
one skilled in the art. The use of sulfur and oxygen protecting groups is known
in the art for protecting thiol and alcohol groups against undesirable reactions
during a synthetic procedure and many such protecting groups are known, e.g.,
T. H. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis,
John Wiley & Sons, New York (1999), which is incorporated herein in its
entirety.

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

forms by treatment with appropriate acids, such as, for example, inorganic
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Bl ack- Aneri cans, patients with acute coronary syndromes (ACS), coronary
heart di sease (CHD), netabolic syndronme and people suffering from obesity.

[ 0058] The direct endothelial benefit for the hydroxyl ated metabolites of
nebi vol ol was observed at concentrations as | ow as 250 nM By enhancing the

bility of cell ] bol .t h {
Vasodi Tatory. ef feits S DR ale it e S iekBloPie. Bk hiams dulele© ' O™
endot hel i al funcaﬂ@mﬂﬁc%ﬁ%ﬁ%aﬂd,\@hbmlaﬁe%fu%almmﬂfbfg%fma gse

met abol ites have the potential for “pronounced affects in specia
popul ati ons pr onsuch@schar example,qagkti, ptipseeisdydrexyabetics 2Blyduixypropeaaians, and

th tabol it h HUV| U Vi
Endothel 1 al _Cel | 2P PHOBRIEG AR s ProE g s CUABaToT L) SERETSHE
hydr oxyl at ed neb(%oi Bﬁteﬁ&ﬁﬁ@%-h%&%xﬁﬁl@adeﬁi%l@%%U&ﬁ‘j’dr@{yﬁdiﬁxeﬁﬂﬁé“ﬂll? (1) OH™

81 HHHZE Sr wherein
positions 3-8 anhytkbxﬁﬁl %mmanmtrtchlémpﬂmmeth@bsulmnm ethangsolfonicyay each

i nd dently b d d at -
whi T o post ti one. aogeheRityn S PR R RS n R e RS 3an ot ome. such
as fluorine, or Eﬁﬁbx B%ﬂﬁﬂ@rlﬂ&ﬂiﬂoyzh Bxﬂfeﬁﬂﬁaaﬁamlkeli@fdsemﬁvérs‘el the

conpound may be nono- hydroxyl ated at the 4, 4 ' 05|t|ons

and di-fluori nat@@sahfqnmcaamnseﬁqddmtmamwmﬂx %ﬂﬁ&ith@ﬁ)@m&a@ ormhe
conpound coul d be di-hydroxylated at the 4, 5 ; 4, 5, 4,8 ; 4,8, or 4,8

posi ti ng_%vg ’ﬁ%PHEﬁ%ﬁ’I SF@F:E nd 6' positions in aII of these
[ nstan@g? [ 9} d;‘-zcé]? Qﬁ‘aﬁ%cl udes within its scope all such
struct [poal) i somen: gd@rsdatéa HeRPbEREBF AcbivlolMavt Wetsbilithes aRteas@ité ch not

explicitly descri [0060] It is to be understood that the hydroxyl ated

nebi vol ol et abofarfNQ rdaaseaxh@naramdothebakgﬂls ellawing (eheond eladministation. pur e
di astereomers, %fé emg narH eory, the hydroxylated metabolites of nebivolol

are thought to function via activation of the L-arginine/nitric oxide pathway.
They are endothelial-dependent vasodilatory agents with additional cardio-
selective (i.e., beta-selective) blocking capacity, which have the potential to
maintain endothelial function or improve endothelial dysfunction and be
effective medications for the treatment of cardiovascular diseases, such as
atherosclerosis, hypertension, coronary artery disease and congestive heart
failure. Hydroxylated 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
concomitantly administered as separate dosage forms/products to adequately
treat/prevent the aforementioned disorders. Since these compounds have the
capacity to increase endothelial nitric oxide concentrations, they may have
added benefits in special populations such as diabetics, chronic smokers,
Black-Americans, patients with acute coronary syndromes (ACS), coronary
heart disease (CHD), metabolic syndrome and people suffering from obesity.

[0058] The direct endothelial benefit for the hydroxylated metabolites of nebivolol
was observed at concentrations as low as 250 nM. By enhancing the ability of
cells to release NO, these nebivolol metabolites may have strong vasodilatory

effects and the ability to restore abnormalities in endothelial function
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m xtures of diastereonmers, racem ¢ m xtures of enantioners, diastereoneric
racemates or nm xtures of diastereoneric racenates. It is to be understood
that the conpound has at a m ninum 4 stereocenters, and if the pyran
ring(s) is/are substituted with a hydroxyl functionality, the conpound has

I ne are ‘ co wna . L one | oy f
ot or ol soner s. - [ GPRLTR AR hypdicislol BT Ab ELRRCF i e Sfa dor " °
met abol i tes 4,5 -proyithiced yffedts B spedihll poptilations ronélid vaediovaschlabdisshisé, uor o- and

4- hydroxy-6,6'-di fluoro- 14 increase NO rel ease from human endot helial cell
in concentrati on YehanBlagk Amerigans and Hesometaokites may dave effents mHUNEC or

exanpl e, the 4,5 4] f - 6. 6..- i nd .

4, 8" -di hydr oxy- 6,%&% Iﬁg%r{lggl ‘g?% Eﬁ&éﬁ?@%@%‘f“ﬁﬁé@%@g&?@s %‘IPW aﬁzs%xi mum of
about 330-350 nMdWD at a 50M drug concentration (see Figures 1 and 2). The
hydr oxyl at ed net abolites of nebivolol are thought to function as

anti - ox@arit s and_pr.event Ijﬁgi d  peroxidatjon. COVMPCSI TI ONS COMPRI SI NG

NEBI VOL8PSYlo062] The hydrexylatednehivalelinetabpliter are repressnted &y thafopouiat@ons
conprising a nebivolol netabolite and at | east one other cardiovascul ar
agent. In addition, the present gyvention femtures conpositions conprising
a nebivolol netabolite and gatyl epst one othgr activye agent. The anount of

I on & nuitke
wei ght, gender, and hted issues. In
cardi ovascul ar ag (S genesally be in the 3 DOyt 0.01 ng to
about 10 g per kg bo® wei ght, specifically in the ) about 1 ng to
about 0.1 g per kg, and nor ¢ specifically in the rdhge ofS about 100 ng to
about 10 ng per kg. In another enbodi nent, the anmount of nebivolol in the

compee 4o B SRS PP, S ARSI 8 fS
the amount of theafmdepéidihilybe 'E%ro?gl %ﬂﬂ%\%@b&ﬁ%&% Sheof tHBntiQa@b@T?, 80 ny.

When the ot her cardiovascul ar” agent anount of ARB may be
anywher e from abouhilelpositians 3abend 3°1&0fayrgachTindepeadenttytbedfaldgden atdms;isuch

o oL S by of G ke s ol s s e
cardi ovascul ar ag@Ridund may be mono-hydroxylated at the 4, 4, 5, 5, 8, or §
positions and di-fluorinated at the 6 and 6’ positions. In  another example,
the compound could be di-hydroxylated at the 4, 5°; 4°, 5; 4,8°; 4’,8, or 4,8’

positions and be di-fluorinated at the 6 and 6’ positions in all of these

¢h as age,
dosage of the

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

explicitly described.

[0060] It is to be understood that the hydroxylated nebivolol metabolites can exist as
the optically pure enantiomers, pure diastereomers, mixtures of enantiomers,
mixtures of diastereomers, racemic mixtures of enantiomers, diastereomeric
racemates or mixtures of diastereomeric racemates. It is to be understood that
the compound has at a minimum 4 stereocenters, and if the pyran ring(s) is/are
substituted with a hydroxyl functionality, the compound has minimum of 5

stereocenters. This inventions anticipates all combinations of stereoisomers.

[0061] For instance, the hydroxy-substituted nebivolol metabolites 4,5’-dihydroxy-
6,6’-difluoro, 4,8’-dihydroxy-6,6’-difluoro- and 4-hydroxy-6,6’-difluoro-
14



I nclude, but are not limted to adrenergic bl ockers, adrenergic agonists,
agents for pheochronocytonma, antianginal agents, antiarrhythmcs,
antiplatelet agents, anticoagul ants, antihypertensives, antilipem c agents,
antidi abetics, antiinflammtory agents, cal cium channel bl ockers, CETP

i nhibitors, COX-2_ inhiRitors i rect thr I,n.inhibitors, .diyreti.cs,

endot hel i n receptl&d‘eagerﬁgd'(?{??%et’g?mﬁwg -%’E%EQQ%C@HW%&P% gpendends ¢ opi ¢
agents, rennin 15(EKibh BldWifig aMae adthlnidtation, FESKRRDES : .§lg .k
breakers (advanced egcosyI%tion end- product crossl i’%ké%?ﬁg%gglggghech as
al agebri um see USAuo®-/mmd 48 dihydraxy-A6E=difbionertdare agimsis bf NOrmsleased withaed

gl ycosyl ation end- _product .fo | L AR L G uch as pimagedi ne) .

Car di ovascul ar ag%1 8%18“’? 8%?}?%%%'? ﬁ@wgsaéaégﬁlglr%ﬂg@g}g@g%ﬁ@gﬂ@s&q e
exenplified by theigheksliandny, ThéRgdekfneh hedaboliftsF hbbidoleN A% Esughf¥eE s) and
Angi otensin H Receptor Antagonists (ARB sz [00641 "Angiotensin Il receptor
ant agoni st s" ( ARB' Byictigreascantipeidants sud pyevenhlipidpsraxidagionh t he activity of
angiotensin Il by binding to angiotensin Il receptors and interfering with
its activity. Angiotensin | and angiotensin Il are synthesized by the
enzymati c renin-angi otensin pathway. The synthetic process is initiated
when the enzyne renin acts on angi ot ensi nogen, a pseudogl obulin in bl ood

pl asma, COMPOSHION StCEMPRISNGINERBTVEOIQDDt ensin | . Angiotensin | is converted
by angi otensin converting enzynme (ACE) to angiotensin Il (angiotensin-[1-8]
oct apepfgodg) - Theryl i, Ble pPréseAtindEitionFedthRS %&hpééiﬁ’&isﬂi&ﬁﬂ)ﬁéﬁig%rh%%ldlee”

I nplicated as a causafive agent in several forns of hypertension in various

manmal i an speci esmetabglite dndrafibeast greGEiEdr cArdifvasaariagentl In eddiionrtheint agoni st s

(ARB' s) are well known.and.ingclude pepti.de conpounds and n- tide
Compounds. Nost aTGTBE BIVERTOY et srstians i nstival o eI B 1 e
congeners in whi ck 1&@PHMSsthéCAcive h¥ent. SThhth St JF 8eHV4rdi6Piseelgr®yeht Of

phenyl al anine in position 8 wwth some other am no acid; stability can be

enhanced by ot herandépidlesrrastivesagentipresanbin thd egmapesitionsanay very idepend{mpG66]

Exanpl es of angiotensin.ll .receptor antagonists,include:  telmsartan;

of mebar tan: pept | BIEDE GBRFRIS ek gs ok, HPight, Zepderend helih sclaisd Seusgefn

substituted i m dagolef 3he86sagbloPthefd@idioVieula d88its it hendrAllyE R tRe AfngE at ©
of about 0.01 ng to about 10 g per kg body weight, specifically in the range of

o

about 1 ng to about 0.1 g per kg, and more specifically in the range of about
100 ng to about 10 mg per kg. In another embodiment, the amount of
nebivolol in the compositions of the present invention may be anywhere from
about 0.125 mg to about 40 mg. When the other cardiovascular agent is an
ACE inhibitor, the amount of the ACE inhibitor may be anywhere from 0.5
mg to about 80 mg. When the other cardiovascular agent is an ARB, 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.

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

antagonists, HMG Co-A reductase inhibitors, inotropic agents, rennin
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derivatives including 2-N-butyl-4-chloro-|-(2-chlorobenzile) imdazole-5-
acetic acid (see Long et al., J. Pharmacol. Exp. Ther. 247(1), 1-7 (1988));
4,5,6,7-tetrahydro-1 Himidazo [4,5-c]pyridine-6-carboxylic acid and anal og
derivatives (U S. Pat. No. 4,816,463); N2-tetrazol e beta-glucuroni de anal ogs

U S Pat. No. 5,6085.992): bstituted |.es, dt |
(U'S Pt No. IR yasoRes, rilontpsRih R of StosPdERnkE (@Bentedn a1 5
16 im dazoles (U. §lyc<§§§'latilc\>bhkén%-§r&@t é@@iﬂc%%aﬂﬁt%?s&H%@ﬂlaé%ﬂfg{m%g? U'SRS

heterocycles (U. S "Pat. .. 5,064, 825); peptides (e.dg., . S. : :
4,772, 684); anti b64P&81eanthy Gl formsation ory.(advwaneed glacosyhation4pd02, 386) ;

and aral kyl im dazaql onpounds., such bi pheny.l - hyl substituted

i m dazol es  (e.g. I,’mEEPe‘Zé%“%f ,lglﬁlgﬁc.’rs ,%ﬁ'i”?a a’geéggg%arﬁlovascu ar agents

( N-mor phol i noacet gilidg withiahdse ederall cafdgeiyd arééxerhﬂiﬂe?d%;yﬂlﬁféﬂﬁiﬁgw (35,

45) - 4- am no- 3- hydr oxy- 5- cycl o- "hexapentanoyl - N- hexyl am™de, Sanky®o Conpany,
Ltd., Tokyo, Japag} ;  SKF108566 (E-al pha-2-[2-butyl-I-(carboxy phenyl)

net hyl | “4drgiviensind Slosvasting Epmandsy(U6HSY) - and Angieyamsite pl Rasepior dntagomistsSmi t hKl i ne
Beecham arpaceuticals, Pa.); Losartan (DUP753/ MK954, DuPont Merck

Phar macé C"él Conpany); Rem kirin (RO42-5892, F. Hoffman LaRoche A G ; A

sub. 2 a&g’gi sts (Marion Merrill Dow) and, certain non-peptide heterocycles
(G D #l e and <osiptspgm 11 rocenter iagonisty (ARG’ s axerRompounds whikkinterfere ude
candesartan, epro i . . . ARBs
may be identifi edﬁéﬁ%ﬂ%@ﬁ@%ﬁl@%@@ﬁ@@@@ﬁﬁ?ﬁ%ﬁ%ﬁ%ﬁ,ﬁ?g@tﬁgﬁéf
ordinary skill i nintdréeringtwitl R0&Tity AAgiziotesBi nnd engitdnsingl eresymbhesigCE) i s

an enzynme which c&t,a{qyzes t he conversion of angﬂ\hgtensi n lto angiotensin I1.
ACE i nhi bi tors i nBY Hg&naYmetis regi-angiofprsinpaiyay. ke synthetieprocess ipmitipiad

i ncl udi ng di- and | | | ﬁtgi]ﬁﬁ | | ne in the
reni n- angi ot ensi nwgééﬁhg%ﬂ@ﬂgferﬁ%ﬁ% %éﬂ%? e acﬁe\g}i f&&?@ﬂ@@“ rié?)g%o? reduci ng
or elimnating thpglatmitebraincethe derarptide sgisttsie B Aarpiotenisim $isrcohverdE

i nhi bitors have been uysed nedically to treat hypertension, .congestive heart
failure, nyocardiBYangiotsngin cenvesingenzyms (ACEH) e angaoteryin dl@agigenidibdlinds

known to be usefu b RLL Qrs
mer capt oal kanoyl %crt%fepﬁ@ gﬁ%kawg}sgcagﬁkggér%%&ﬁ@é{%g% %%%ﬁggef% 776) and
zofenopril (U S. mwlicatdd.as4,c3idati®ébgent reselveral frinyg lof Hipetenside &n various

mammalian species, e.g., humans.

[0065] 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.

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

Pat. No. 5,081,127); phenol and heterocyclic derivatives such as 1,3-
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such as enalapril (U S. Pat. No. 4,374,829), lisinopril (U S. Pat. No.
4,374,829), quinapril (U S Pat. No. 4,344,949), rampril (U S Pat. No.
4,587, 258), and perindopril (U S. Pat. No. 4,508,729), carboxyal kyl

di peptide mmcs such as cilazapril (U S. Pat. No. 4,512,924) and

b Il (U S Pat 5 i h
Fosinopri1 (U S, PRdaRigSUS: éé"Neo‘i%ﬁ%‘?fﬁgh%%ﬁ?ﬁ%Yeab%é%n'aﬂﬁs|?‘éfuﬁz
exanpl es of ACE Iﬂmemckjawwsnpatuﬂe,sbm szs)epéiﬁfﬂei %ereg e, PQt Nel acepril,

benazepril, captopril, “ceronapril, | azapri | april, enalapril,
enal april at, fosi 4&62;684),|ant1bmb¢stb angnomnsm;il (dg U;SeiPahNDp#ﬁDZ 3Q6|),ambr| l,

! il | a | I VE
NS AL SO 1 e LB Bl e R SRel o tip ke GBSO bsHiRe RGO ¢ i ng
exanpl es of adrengggi gpsaGHE! Hin, imgsa E888H1(&- aﬁgg{msa&tyﬁ('pg@ﬁw) that

may be used in the compositions resent 1 nvention incl
Bet a- adr ener gi c réedpm;dﬂ%tthmkb&)shalmb&(dé 4)ed-amime -3+hydrbxyn5thdlot-o

carteol of , el i phEF ""ahéﬂ‘ﬁ%smbef&”%pﬁﬁn%ﬁeﬁ@paﬁﬂ% Jo853nol ol
mepi ndol ol ,  net hxsmoesssma gﬂéigl[z bﬁ%ﬁngceﬂbgk yrﬁethﬁnqtpinud&wwnol ol,

pi ndol ol , propranolol, practolol, sotal nado t| prendl ol , tolanolol,
tinolol, bupr anob't[meﬂpémﬂrﬂdhmphenepmmmlaauld Smﬂhﬂﬁbleﬁqecham

2-(3-(1,1-dineth -h bonitril HO ,

1~ butyl i no- - éﬁmﬁq%w‘ai” o BT RS Bt GR e no- 5. (4- (2.
I | met h cpihen SR ARG -

et hy T nan 41 B b R S TR LRkt i o) - .

(5- car banoyl - 2- t hi®nAlspbRiagenists,(Maripg Merdt ddow)3and-certain non-peptide

but yl ht hal i d tjf d
aoner T e o er o) BeleftyieF i 1 s R 64 OB, G R g iR e 02 g
form Adrenergi c 0% inskude Eaﬂfé@irtahb béaﬂkﬁ'ﬂ&sﬁﬁmsﬁa@h@dﬂ%@hw c

agoni sts, both a- and (3-adrener agom sts, that nay be used in the
conposi tions of tlﬁkhqrrm&BmmayFw ﬁndumg stdsdarédssaj'mglwdmmﬂwehmvan’@

al buterol, am dephrin " DI a ni g% ne, bitolterol, budralazine, carbuterol,
cl enbuterol, clon® B?ﬂgbr T1E0¥ %ﬁ"ﬁ @& clonidine, cyciopentanine,

denopam ne, detom dine, dinetofrine, dioxethedrine,

[0067] “Angiotensin converting enzyme” (ACE) is an enzyme which catalyzes the

conversion of angiotensin I to angiotensin II. ACE inhibitors include amino
acids and derivatives thereof, peptides, including di- and tri-peptides and
antibodies to ACE which intervene in the renin-angiotensin system by
inhibiting the activity of ACE thereby reducing or eliminating the formation of
pressor substance angiotensin II. ACE inhibitors have been used medically to
treat hypertension, congestive heart failure, myocardial infarction and renal
disease. Classes of compounds known to be useful as ACE inhibitors include
acylmercapto and mercaptoalkanoyl prolines such as captopril (U.S. Pat. No.
4,105,776) and zofenopril (U.S. Pat. No. 4,316,906), carboxyalkyl dipeptides
such as enalapril (U.S. Pat. No. 4,374,829), lisinopril (U.S. Pat. No.
4,374,829), quinapril (U.S. Pat. No. 4,344,949), ramipril (U.S. Pat. No.
4,587,258), and perindopril (U.S. Pat. No. 4,508,729), carboxyalkyl dipeptide
mimics such as cilazapril (U.S. Pat. No. 4,512,924) and benazepril (U.S. Pat.
No. 4,410,520), phosphinylalkanoyl prolines such as fosinopril (U.S. Pat. No.
4,337,201) and trandolapril. Other non-limiting examples of ACE inhibitors

include, but are not limited to, alacepril, benazepril, captopril, ceronapril,
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di pivefrin, dopexam ne, ephedrine, epinephrine, etafedrine,

et hyl nor epi nephrine, fenoterol, fenoxazoline, fornoterol, guanabenz,
guanf aci ne, hexoprenal i ne, hydroxyanphetam ne, ibopam ne, indanazoli ne,

| soet hari ne, isonetheptene, isoproterenol, mabuterol, nephenterm ne,

met aproterenol, netaram nol, metjzaoline, nethoxan1ne nethylhexanean1ne 18

met hoxyphenani ne, cilazangdy dekaorilrapaleprih ,epalapﬂigt,)fpsmomgl imigapaik disingpril,

nor epi nephri ne n ne .

oxynet azol i ne, enyﬁgé)rﬁuh nna@ﬁrr [:lclz‘nmjlqlolrdllu i gﬁ i ortgé‘éﬁ%qgf#%eddapnl'

hydr ochl ori de, phenyl propyl et hyl am ne, phol edr| ne pi rbuterol prenalterol,
procaterol, propyl hexedrine, protokylol, pseudoephedrine, reproterol,
rilmenidine, rimterol, ritodrine, salneterol, solterenol, synephrine,
talipex terbutal ine. tetrahydrozoline. tianeni d| ne, tramazoline,

tret oqL@FﬁERA@E%ﬁ@@}BTﬁﬁ@ SQ W&WEF% Re, tyram ne, xanoterol,
xyl omet azol i ne, and m xtures thereof. Agents for Pheochronocytom [0070]

I ncl udeﬂaﬂergWeBlndtera imted to chenotherapeutics. Antianginal agents [0071]
I nclude but are not limted to am odi pi ne besyl ate, am odi pi ne nal eate,

bet axol [@b68]hydr oq%mrmﬁtm% SevpMsufalirens@icslbtiern, B6th dUndP-adeng gic

hydrochl oride, carvedil ci nepazet nml eate, netoprolol sueci nat e,

mol si domi ne, nondilegkers, thabmastbe used inrthe eempasitians of th myesentisventioni t ed t o

| yceryl trinitr nitro Nitrox
?s)c/)sor)l:/)i de- 5- mn%@?ggg&a(@?w ‘%’Sﬁfﬁﬁﬁ%‘ﬁ%ﬁm %Fd%"}tgre 1?103 hﬁ‘?lf:eg &ndi |
(lcorel)), prim daéflol, 4Belotol) direhdIe], ®6finblol, dRtaxbRR3, buditrololy EdrRl] |
hydrochl oride). Anti arr hyt hni cs 0072 Non-limting exanpl es of

anti arrhythm cs tdeliprobely stom‘ddlndﬁnqlﬂelab@f@lﬁﬂ)dg‘i’@umbl cmeplimlqir esent

I nvention include ebut en ne prenol ol ,
am odar one, am)prIB @I’ WHP‘?@ ath]l"og(ﬁf wg&gpra%i{ogr%pfﬁno ° ’quﬂﬁlqlﬁﬁd
bevantol ol , bidi sa6ph ﬁﬁolob ipPAcYolbl) BathleEalialof tiprdelolBlagiololDtinlan) ol |

bunaf | 9ne, bunitrolol, bupranolol, butidri ne hydr ochl oride, but obendi ne,

capobeni ¢ aci d, Gupzenolad) penbutdcddnmapra@pt emhmn’mne, 2eBelil Andimsthylethddpyr ani de,

dofetilide, encainlde, ROk Propoxss:syRiditcarbonitrlHCL, 1-butylamino-3-(2,5-

d1chlorophenoxy)-2-propanol, 1-isopropylamino-3-(4-(2-

cyclopropylmethoxyethyl)phenoxy)-2-propanol, 3-isopropylamino-1-(7-
methylindan-4-yloxy)-2-butanol, 2-(3-t-butylamino-2-hydroxy-propylthio)-4-
(5-carbamoyl-2-thienyl)thiazole, 7-(2-hydroxy-3-t-
butylaminpropoxy)phthalide. The above-identified compounds can be used as

isomeric mixtures, or in their respective levorotating or dextrorotating form.

Adrenergic Agonists

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

metaproterenol, metaraminol, metizoline, methoxamine, methylhexaneamine,
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hydr oqui ni di ne, ibutilide, indecainide, indenolol, ipratropiumbrom de,

| i docai ne, | orajmne, |orcainide, neobentine, nexiletine, noricizine,
nadoxol ol , nifenaol ol , oxprenol ol, penbutolol, pentisom de, pilsicainide,
pi ndol ol , pirnenol, practolol, prajnaline, procai nanm de hydrochloride, 19

pronet hal ol , propafgnon r opr angl ol ifeline quinidine,.. sematilide,
sotal ol , talinol of*® olxpfl; wﬂ“%’f‘f@%‘ﬁ%’h%é)lb?‘nmé, e papharoling, i di | |
xi benol ol ,  and e Rfthefide! ddbddMR] Gotoeant, oxkyRAZAb, Non-1i mi ting

exanpl es of antiplatel et agents that may be used in 'thé conpositions of the

present i nventi onokyiaétaznding) phsinsilsghune hydroeptarifenphenylprogamolaming, and
ticlopidine. Anti | 0074 i=C ul,ant t ts which
nni b1t the congul SEPEHORAE ARER O PYRRIERAS MR e preRae, M ©

producti on, depospidcaidrol CHrepYIREERIRRE RtokIBE, p¥didoShedfiné 36hBletoleSSent i al in

the formation of a blood clot. Non-limting exanples of anticoagul ants

(i.e. coagul ati onrilraérdding, rimerabyitodring; salmglorolsdrenoly sytephtineytadpesolens of
e Brsent | vent g e AT S AL AT, AT
Plavi x, Pletal, Thfhiflohepta28! @lobuldddlf §aRelineChpahineafdnhote@agul ant” and/ or

"fibrinolytic" agents include Plasm ndogen (to° plasmn via interactions
of prekal I'i krei n, kilometegelise, afdotintuses fharofXl | 1 a, pl asm nogen proacti vator,
and tissue plasm nogen activator[TPA]) Streptokinase; U okinase:

Ani soyl %53,9 };},3%131 ol §; rept oki nase Activator Conpl ex; Pro-Urokinase;
; 1A af’?ep? e

(Pro- UK se or activase; r denotes reconbinant); rPro-UK;

Abboki n ~ EM nase; r.ept a Anagr.el i de drochl ori de; Bivalirudin;
Dal tepar‘?ﬁ%odi unr"CIBg% tgfeo'?ogﬁ'g(t)egﬁgmemo P8R tﬁ’%’n Hydrochl ori de; Efegatran

Sul fate; Enoxaparin Sodium Tfetroban; Ifetroban Sodium Tinzaparin Sodium
r et epl adetiangingliagerdgrel ; Warfarin; Dextrans. [0075] Still other
anti - coagul ant agents include, but are not limted to, Ancrod;

Ant i coafi7dht G t Inglude bibrare nns it to enlsdipingibesylstey emdoripiap makeats, brtesglnbit e
Dextrose Adenine podthdfae, Bovint PN hcAde BiSplodie Rl eniRst 0se
carvedilol, cinepazet maleate, metoprolol succinate, molsidomine, monatepil

maleate, nitrates (including but not limited to glyceryl trinitrate (GTN,

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

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

verapamil hydro chléride).
Antiarrhythmics
[0072] Non-limiting examples of antiarrhythmics that may be used in the

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

pindolol, pirmenol, practolol, prajmaline, procainamide hydrochloride,
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Sol ution; Anticoagul ant Heparin Solution; Anticoagulant SodiumCitrate

Sol ution; Ardeparin Sodium Bivalirudin; Brom ndione; Dalteparin Sodiunm 20
Desirudin; Dicunmarol; Heparin Cal cium Heparin Sodium Lyapolate Sodi um

Naf anost at Mesyl at e; Phenprocounon; Tinzaparin Sodium [00761 Inhibitors of
platelet function are _agents that inpair the ability of mature platelets to
performtheir norweﬁﬁg’iimpﬁﬁw, prapagolpl, PWOl%Hﬂmﬂiﬂqmﬁmaﬁll&ct ion).

per fo . . | inidinerse i
s adhesi on, for vaet AERL Bhehd, BT A6l RABREN Hghtly wleRsiEr e =1

aggregation, for exbniterestisredfhe pur pose of formng a blood clot, and

rel ease of factors such as growh factors (e.g., platelet-derived growh
fact or (Plﬁz)@% and pl atel et granul ar conponents. One subcategory of

pl at el etlntipiatlat dgenisnhi bitors are inhibitors of pl at el et aggregati on which
are conpounds which reduce or halt the ability of platelets to associate
physi cal®073i t h t Nendimitiog esamplgs ofantipleteletoagents that nzaydbernsed tethbul ar
conponents, thereb recl udi the ability . of .a platelet..to.forma

Uhr ombus. [ 0077]  ERosTEens & et et inrludg popidoel dipsridamiolon i nci ude
but are not Iim tgebikithab2aR§QbmBineanagrelide (if given at doses exceeding
10 ng/day), anipam /|, argatroban, aspirin, clopidogrel, cyclooxygenase

i nhibitors such as nonsteroidal anti-inflammatory drugs and the synthetic
conpoundnrficeagrlmms7, danaparoi d sodi um dazoxi ben hydrochl oride, di adenosi ne
5, 5"'-P 1, P4- tetraphosphate (Ap4A) anal ogs, difibrotide, dilazep

di hydL 0§007d} i de, 1Aﬁﬁ-?a9ﬂaﬂ1,a’geaklyifﬂgehtsd&hiéh inhibetthelbgagulaﬂ'ﬁﬂ}ph&mag@gam ne and
3-met hoxytyram ne, efegatran sulfate, enoxaparin sodiym gl ucagon,

gl ycoprotein Ilb/ ma&tm&ﬁ@%?éwmysqp@nmogw - deyoshien, lryate #eHome ),
fetroban, ifetrobaRfefbHfotors bABHD b b Ririfibh bf 2 GRIAIdtO Kdndfhiting

i socar bacyclin nmethyl ester, 1sosorbide-5- nononitrate, 1tazigrel,
ketanserin and BMedddnglés/of dnsicodgubeats (ilei doagulatiorerelatod tiwrapyitaeman bt askdoi ne,

oxagrel ate, PCE, platelet activatjng factor _ antagqnists such as | exipafant,
prostacyclin (PG 1 the GomposiHens &;ﬁﬁ PigpeHb mveR %@ﬁﬁ@sﬁaaé@p#&wi&,

Va5l Eselo, PRECHoat AEs, CoRRIRE e, Hephidoniel) Padad
OP- 41483, TRK- 100Mephytda IMiradb Fetsantune] Pvx, PEid/ Ficlid, Trehtal,-Wedfsirdd,hi aoct ane,

2,4,5,7-tetrathiagctane 2, 2-di oxide, 2,4,5- . . )
Other “anti-coagulant” and/or “fibrinolytic” agents include Plasminogen (to

plasmin via interactions of prekallikrein, kininogens, Factors XII, XIIIa,
plasminogen proactivator, and tissue plasminogen activator[TPA])
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); r'TPA (alteplase or activase; r denotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagrelid‘e
Hydrochloride; Bivalirudin; Dalteparin Sodium; Danaparoid Sodiﬁh; |
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodium; Ifetroban;

Ifetroban Sodium; Tinzaparin Sodium; reteplase; Trifenagrel; Warfarin;

Dextrans.

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

Solution; Ardeparin Sodium; Bivalirudin; Bromindione; Dalteparin Sodium;
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trithi ahexane, theophylline, pentoxifylline, thronboxane and thronboxane
synt hetase i nhibitors such as picotam de and sul otroban, ticlopidine,
tirofiban, 21 trapidil and ticlopidine, trifenagrel, trilinolein,
3-substituted 5, 6-bi s(4- nethoxyphenyl)-1,2,4-triazines, and antibodies to
glycoprotein Ilb/llla as well as those djsclosed in U S. Pat

. No.
5,440, 020, and arR¢sigdingDaswmare]; Hgparin Staparin Sadiup; dyppelatsfedivaspi ri n;
Di pyri danol e; C g§j ' | J'IL]&%J 9@&8 L .G ucagon; Antiserotonin
drugs; Caffeine; %g%ﬂ% N ﬁelétg entBXI Ty il’neﬁza?%g?gg?ld e.

Anti hypertensives [0078] Non-limting exanples of antihypertensives that
may be [08%F i n t Hehibitonpdplatélenfancion dve agenesthat imipaireind dlsilityi ofahatohe

anm odi pi ne, benidi pi ne, benazepril, candesartan, .captopril, darodipine,
di | ti azem HCL, dipé%tE{%Fsd%Pe&%k §§1°ﬁmﬂ@2‘}’s@ﬁ@w&bmlﬁ, 1gptheiparmal | osart an
mesyl ate, fel odi gi,n&;am f RO in SRR C ,

I rbesartan, i srad#lg(l'enr?g,)' ﬁ?@eﬁgﬁgﬁﬁﬁ%canﬁﬁ%%e, m ﬁgéﬁlﬁ?ﬁ%@?ﬁﬁcardi pi ne

HC1, nifedi pi ne, processtspicieas adhision,dbnéxampld e odhyirend ashieelbielentiieqzosi n
HC1, quinapril, reserpine, terazosin HCL, telmsartan, and val sartan.
Antil i penic Agentagetagatian, fosxampls, orihe pynags affomming atbloadydet andugleass t hat

maybe used in the bt 1.0 res | pventd on hLncl ud LRI NDX,
al um num ni cot i naqtféf? &&gg gé%%s@éﬁf*@%o@&’t@%}éﬁ'ﬁ%‘%gﬁr%ﬁh(r}g?@é&i]%(gllk)?

pol i dexi de, becl cidglfelet gramulasdoriponent 0id Sibe@bgory lo@yREdl&tfufictiony sosomal
acid |ipase, icofibrate, njacin; PPARoc agonist such as fibrates, which

i ncl ude, but ar e ipabitpisigre mhibiters efmidelehrspregation whidkrase eompoynds whicl e

ci profibrate, be | br clhnafibr roni f.1.br f L br ‘
clofibric acid, é'? %4#6’?21?% ,ﬂéenaé’ﬁg%r# P%Eeg?f FO asﬁécé{‘/tgQﬁgﬁ?%w‘gﬁbﬁ%fﬂ%élgf”nqri brate,
simvastatin, nicegith 6@ks colliule® ¢h® Aeh-SelhiMrCRfPpones ithérdiey prechbing theibingxat e,
thyropropic acid, thyroxine, acifran, azacosterol, benfluorex,

bet a- benzal but yr arfiaddateletiorforth adhrogthyadr oi ti n sul fate cl omestrone,
detaxtran, dextran sulfate sodium 5, 8, 11, 14, 17-eicosapentaenoic acid,

garma: AP0l | Res gt Setobifyeitof ot APt apgo k{8 BFare ot fiaed &' "
al pha- phenyl but yrazaddithe, agfeliddi(if giveR20 86569 bxcebding-19irh @840 Sliparsilll t osilic

acid (piperazine salt), tiadenol, triparanol, o
argatroban, aspirin, clopidogrel, cyclooxygenase inhibitors such as

nonsteroidal anti-inflammatory drugs and the synthetic compound FR-122047,
danaparoid sodium, dazoxiben hydrochloride, diadenosine 5°,5°”~P1,P4-~
tetraphosphate (Ap4A) analogs, difibrotide, dilazep dihydrochloride, 1,2- and
1,3-glyceryl dinitrate, dipyridamole, dopamine and 3-methoxytyramine,
efegatran sulfate, enoxaparin sodium, glucagon, glycoprotein IIb/Illa
antagonists such as Ro-43-8857 and 1-700,462, ifetroban, ifetroban sodium,
iloprost, Integrilin (eptifibatide), isocarbacyclin methyl ester, isosorbide-5-
mononitrate, itazigrel, ketanserin and BM-13.177, lamifiban, lifarizine,
molsidomine, nifedipine, oxagrelate, PGE, platelet activating factor
antagonists such as lexipafant, prostacyclin (PGlz), pyrazines, pyridinol
carbamate, ReoPro (i.e., abciximab), sulfinpyrazone, synthetic compounds
BN-50727, BN-52021, CV-4151, E-5510, FK-409, GU-7, KB-2796, KBT-
3022, KC-404, KF-4939, OP-41483, TRK-100, TA-3090, TFC-612 and ZK-
36374, 2,4,5,7-tetrathiaoctane, 2,4,5,7-tetrathiaoctane 2,2-dioxide, 2,4,5-
trithiahexane, theophylline, pentoxifylline, thromboxane and thromboxane
synthetase inhibitors such as picotamide and sulotroban, ticlopidine, tirofiban,
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xenbucin, and m xtures thereof. 22 Antiddi abetics [0080] Non-limting
exanpl es of antidi abetics that nay be used in the conpositions of the
present invention include biguanides such as buform n, netfonnin, and
phenform n; hornones such as insulin; sulfonylurea derivatives such as

acet ohexam de, 1-butyl-3-netan)!|ylurea, carbutam de, chiorpropam de,

gli bornuride, gliBepigiagad tlﬁfopm Fllfrﬁlé?}gfﬂi Wﬁfeﬂb?"%‘bﬁ'ﬁmeé sfEbistd-i soxepi d,

gl yburide, gl ybuthj viazal-e . lﬂ}fﬁ% L. dine ' | de,
phenbut am de, tol gf;%&gﬁl?en?pl ltl;%lhé?rjn&d%ig’ 0 c%g})%%s 38&%{:3}38&&%&%1@& Ry
agoni sts such as adihazediscloseddh WS Pas. 160 5aBLO[I2004rd Aticseectoniasirgdsi t azone, and
troglitazone; and others .including acarbose, cal cium nesoxalate, mglitol,

and repaglini de. Clapidogsel; Swhfipyregonsy Aspising Disgripamele; ClofiteataPwidingll es of
tiinfl t L. . . | : [ L .1h t
Mventi on 1 nct ude R PR Ghan S Retdorkil el SRASE HiFpRiNAdIC PT oo"

Acet oni de; Al pha Peptbgisyllinéd\iclopidile; Anci nafide; Anfenac Sodi um Am pril ose
Hydrochl ori de; Anakinra; Anirolac; Anitrazafen; Apazone; Bal sal azi de

Di sodi um Bendazac; Benoxaprofen; Benzydam ne Hydrochl ori de; Bronel ai ns;
Broperaﬁﬂﬁl@‘}’eﬁé@é%ni de; Carprofen; Cicloprofen; C ntazone; diprofen;

Cl obetasol Propionate; C obetasone Butyrate; Copirac; C oticasone

Pr opi onH088] Cor meNeaduomiting Axatpleeof atihypaitsrsives thEhkybeusadtin tiesoni de;

Desoxi met asone; Dexanet hasane Di propi onate; .Dicl of enac Pot.assi um

D ol of enac. Sodi urFOmPy THOP A3 kPR By SHtion iagpie ermloghaies SERIGIING) 1 1 uni sal ;
Di fluprednate; Dpéda ?éan@bfé?t?aﬂ}’dapt%ﬁﬁf,Qéfd&gim%ﬂﬁhi&%‘l—ﬂ?,idi%{désO,ne?

Enl i romab; Enol i cam Sodi um Epi ri zol ; "Et odol aé; Et of enanmate; Fel bi nac;
Fenamol e; Fenbuf doxazpsin I enadapril Feprashdag dosaftemuiesylbte, febodipipel one;

Fentiazac; Flazal.one;, Fluazacori; Flufenam ¢ Acid; Flum.zole: .Flunisolide
Acetate; Fl uni xi lﬁﬁnoaoﬁﬂ‘?’xfor‘?%ﬂt ?nﬁ%ﬁ-ﬁg%ﬁFW%&W?lPﬁ%l}Flaﬂ%‘? hol one
Acetate; Fl uquaZﬁﬁ@émﬁkdﬁxFé F}flﬂt)?]gjelz ﬁl—lalrp i RO e 'ﬂ@ﬁmﬁﬁgpi onat e;

Fur apr of en;  Furobufen; Hal ¢inon etasdl Propi onate;  Hal opr edone

Acet ate; | buf enanisoldinipe, phemxybénzamideChlprazosinHCl, huipaprileres@pinenol ;

| | oni dap; »
ont aap. terazosin HCl, telmisartan, and valsartan.
Antilipemic Agents
[0079] Non-limiting examples of antilipemic agents that may be used in the

compositions of the present invention include acipimox, aluminum nicotinate,
atorvastatin, cholestyramine resin, colestipol, polidexide, beclobrate,
fluvastatin, gemfibrozil, lovastatin, lysosomal acid lipase, icofibrate, niacin;
PPAR« 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, niceritrol, nicoclonate, nicomol. oxiniacic
acid, etiroxate, thyropropic acid, thyroxine, acifran, azacosterol, benfluorex,
beta-benzalbutyramide, camitine, chondroitin sulfate clomestrone, detaxtran,
dextran sulfate sodium, 5, 8, 11, 14, 17-eicosapentaenoic acid, eritadenine,
furazabol, meglutol, melinamide, mytatrienediol, ornithine, gamma-oryzanol,
pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, triparanol,

xenbucin, and mixtures thereof.
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| ndonet haci n; | ndonet haci n Sodi um | ndoprof en; |ndoxole; Intrazole; 23

| sof | upredone Acetate; |soxepac; |soxicam Ketoprofen; Lofem zole

Hydrochl ori de; Lornoxi cam Loteprednol Etabonate; Mecl of enamat e Sodi um

Mecl of enam ¢ Acid; Meclorisone Dibutyrate; Mefenam c Acid; Mesal am ne;

Mesecl azone; , Met hyl predni sol one Sul eptanate; Morniflunmate; Nabunetone;
Naproxeﬁl,m'Z '¥¥en Sodi um Napr oxol ; N nazone; O sal azi ne Sodium Orgotein;
Or panoxi n; Oxaprozin; Oxyphenbut azone; Paranyline Hydrochloride; Pentosan
Pol ysul {¢088] Sodi ubon#imitingexaroples shatitidinbetiys\tbamaayhe wied fie thedomposilibnoxi cam

Progol | ¢ Act 0 P BLRS G BB SRt tigts si g bR it red

Romazarit; Sal col genfSiahiAgk@ftones stah asimdt; sulfohyith AbAPatives feiagar i um
Chl oride; Seclazone; Sernetacin; Sudoxicanm  Sulindac; Suprofen; Tal netacin;
Tal ni fl umat e; Tal aestohexamidee bibutsl-Grestanitydwicd.sqarbutemiddaghlGpdipamideTenoxi cam
Tesi cam Tesim de;,..Jetrydam.ne:;., Ti.opi hagc; .Ji.xacortol,Pival ate:;  Tol netin;
Tol metin Sodi um ot nr?%Qﬁlea%dﬁghg%p&icﬁee,gh&gﬁgh@{w%% %‘Sﬁé‘z‘}ﬁér ti coi ds;
Zomepi rac Sodi um ooRridd) oBfRHiSL1& Mybuid1k Rxamid 2 gBMiding, §pinAtide, Cal ci um
Channel Bl ockers 082] | ci um channel bl ockers are”a chem cally diverse

cl ass of conpoundpghénbmiangde,itolazanidattolbhtentde tolcyclamidesHDL ddosistspBPABY of a

vari ety of diseases including. several cardjovascul ar disqrders, such as
hyper t ensi on, angﬁwst%ﬁ&g@a%&%@m&%ﬁm#m 1HRRs dosigliazane andpes v,
Ther apeutic Pr ospegéls, Jgém W g,r?,l Nﬁﬁf%&@s?ﬁc&%@;ﬁﬂmcﬁ??ﬂ?, D.5 rt‘%!a%{radPr act
Cardiol, v. 10, prepaglidid¢.1985)). Cal cium channel bl ockers are a

het er ogeneous group of drugs that prevent or slowthe entry of calciuminto
cells by r,e?lul at IFPE’@ cel | ul ar cal cium channels. (Rem ngton, The Science and
Pract i cE™GHYIBHAPIRE #EeR net eent h Edition, Mack Publishing Conpany, Eaton,
Pa., p, 963 (1995)). Most of the currently available calcium channel

bl ocker goosapd US?NBh-lmggk%gpmof hetiRf&RRRTory A LOMay BELEG, i One of

three mgj or” chem cal grou drugs, the I hydFopyri di nes, such as

ni f edi pi ne, the pbempositidrsydf theepresent invetiondacludeAlglafendc; Adeldmetasone

benzothi azepi nes, poue . AsierAlgcsidas Acetonide; Afhhs AMylase; Amcinafal; Ameinafide;
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; Fenclorac; Fendosal; Fenpipalone; Fentiazac;
Flazalone; Fluazacort; Flufenamic Acid; Flumizole; Flunisolide Acetate;
Flunixin; Flunixin Meglumine; Fluocortin Butyl; Fluorometholone Acetate;
Fluquazone; Flurbiprofen; Fluretofen; Fluticasone Propionate; Furaprofen,;
Furobufen; Halcinonide; Halobetasol Propionate; Halopredone Acetate;
Ibufenac; Ibuprofen; Ibuprofen Aluminum; Ibuprofen Piconol; lonidap;

Indomethacin; Indomethacin Sodium; Indoprofen; Indoxole; Intrazole;
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exanpl es of cal ci um channel bl ockers that may be used in the conpositions of
the present invention include bepridil, clentiazem diltiazem fendiline, 24
gal l opam |, mbefradil, prenylamne, senotiadil, terodiline, verapaml,

am odi pi ne, aranidi pi ne, baani di pi ne, benidi pine, cilnidipine, efonidipine,
el godi pi ne, felodipine, isradipine, |acidipine, |ercanidipine, manidipine,

ni car di pi ne, ni feEﬁOQPPP@dOﬂﬁ AO%tﬂﬁepISﬂéePamIﬁ%@%ﬁlsrﬁemPﬁOi@, Bpﬁannsolem t r endi pi ne,

ci nnari zi ne, qun of e ane enone,
f ant of ar one, per he go%gﬁ?we%otﬁﬁg&%ﬁ&% Wf“gﬂaﬁ% %985;6%1 A
non-limting ex anMeelaﬁnama;ma IN&G1Risofé Ditiidyraten Mdienasie Acid) Mésglamine;
conpositions of the present i nvention i ncl udes torcetrapib and JT7- 705.

COX- 2 | nhi bi t ors MssedszomerMethyinrednisolonefnlentanste; @@m@mﬂtﬁiﬁi,ﬂﬂab@r@t@lﬂat may

be used in the ¢ i npounds
according to the %ﬁi sh Iﬁ%’%g‘%ﬂ §0Qﬁurﬁh1§§p?§#%b18§§£s§og§,zb igg%é §8§ begi nni ng
on page 8 of Wnojfgﬂtempe%&@iﬂqeoaapmﬁbekypm%ﬁtaz@e Hinghylpt structural

cl asses of selective COX-2 inhibitor conpounds, and the conpounds and

substances whi chHydrochloride: PentosamRobysulfate Spdivms Phenbtazene Sedism U, S Pat .

S eventiog Car 1 Chesfite: FftaRp R PiobicBim: ERIRLAR it S PRI OLRERE 1O,
syndronme and rel B f& Pdédnagts; Pnfamﬂetmedawmaanm aa¥dns UGk 0TS Whi ch
are selective inhibitors in |sakson et al, Eplrcatron

WO 09641645 publ i Brrér@zoleéhtra@?Ruq@rgbne;rRme@zaa@ Saimd@ss 12,

Lo ST SRR S Ba PR RRAGH RehBUSR! SHOAE, on e

meani ng of  COX- 2Sulihdae} S@rofen; Tﬁlk&tdcﬁi’%ﬁhﬂ@n&t@a'rélosdﬂété uﬁ&ufdmecorrpounds
and subst ances reference and’ mcorg rated i nto W nokur W99/201 10 by

reference to art TemidagsiTenidapSodom wicampTesigam; dresisaide;cFetrydamag; and

i ncor porated into., N.cht er 1 2000, by

reference to art Tiopinag; ﬂlx g%okﬂﬁj‘égﬁtﬁ%mﬁﬁ E‘ﬁ‘ﬁl &@8%%%@% are COX-2

inhibitors refer _Q‘ﬁﬂﬁﬁhd’diéi Z1861ﬁétﬁélha€}ﬁféoédﬁ1éb1&§ ir8é Sadiunt’Oheappl i cation
WO 09641645 publ i shed Dec. 27, 1996, fil ed as "PCT/ US 9509905 on Jun. 12,

1995, entitled  preferred ant11nﬂammatory agent is aspirin.

—h

Calcium Channel Blockers

[0082] 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
channel blockers are a heterogeneous group of drugs that prevent or slow the
entry of calcium into cells by regulating cellular calcium channels.
(Remington, The Science and Practice of Pharmacy, Nineteenth Edition, Mack
Publishing Company, Eaton, Pa., p.963 (1995)). Most of the currently
available calcium channel blockers, and useful according to the present
invention, belong to one of three major chemical groups of drugs, the
dihydropyridines, such as nifedipine, the phenyl alkyl amines, such as
verapamil, and the benzothiazepines, such as diltiazem. Non-limiting
examples of calcium channel blockers that may be used in the compositions of
the present invention include bepridil, clentiazem, diltiazem, fendiline,
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"Conbi nati on of a Cycl ooxygenase-2 | nhibitor and a Leukotdene B4 Receptor
Ant agoni st for the Treatnent of Inflammuations.” The neani ng of 25 COX-2
inhibitor in this invention also includes rofecoxib, and cel ecoxi b,

mar ket ed as VI OXX and CELEBREX by Merck and Searl e/ Pfizer respectively.
Rof ecoxi b is discussed in Wnokur, W299/201 10 as conpound 3, on p.9.

Cel ecoxib is di scggﬂmmélh nﬁbﬁm\%mﬁl}yﬂm semetiadds @r&hm va;mpamﬂ T.

Penni ng, Synthesis_and .biol ogi,.cal evaluation t he.. 1. 5-di a razol e cl ass
of cycl ooxygenas & PHRAPHE ?Lg’mr dllil %pﬁyl%q,chupg Qte%’t“% WEhenyl ) - 3-

(trifluoronethyl) ?dd%%&{é)félbc;l m| ]]sﬁgi}\g,@p&m 186 a8car Mﬁ%ﬁg
cel ecoxib)", J. 5 % 7 ). 1347-56. The ani ng of

COX-2 i nhibitor i mqa:rdlglne,rm&itplm; malwbpchnnmaéxpumgldme mitedipinggs a
fluorescent diaryloxazale.,C. .Lan .a Fl.uor e quepchi ng anal ysi s
of the associati GHPEHE® M?@F%%?“&IWWﬁg} WE@P@P %taf

cycl ooxygenasel - 1 fflrdné ChIRMIBEN ARE mPx b HRJE, basi s of Cycloxygenase 2
sel ectivity", Biochenmstry May 23, 2000, vol. 39(20) 6228-34, and in J.
Talley et al, "4,5- Diaryloxazole inhibitors of cyclooxygenase-2 (COX-2)"
Med. ReﬁETMnthyS 1999; 19(3): 199-208. The neaning of COX-2 inhibitor in
thIS I nvention also includes val decoxib, See,

" 4-[ 5- MjO083] - 3- ph@nudﬂ-ﬁmn&igoéxamplyéﬂmmhﬂﬁbitcfr@]immﬁ@ﬁ)e ﬁéadi gethexi b: A Pot ent
and Sel ective Inhibitor, of COX-2 J. Med., Chem 2000, 43: 775-777,
and parecoxi b, so@PERestiens offhe present BWeRtiasbiariudes toecetrapib and JT7-705.

N-[[ (5-nethyl - 3 phenyl i xoxazol - 4yl ) - phenyl ] sul fonyl ] propani m de, Sodi um

Salt, @C‘Fpgg §9,§| um A Potent and Selective Inhibitor of COX-2 for
Parent era mni s ratlon J. Med. Chem 2000, VoI 43: 1661- 1663. The

meani ng h|1 n n I ude e substitution
of the éﬂfsﬁ ;im dz\f‘ 2 ngggmapg fQ@\rfiE Olb‘f gﬁg f%&ns? t hyl sul f onyl
noi ety. See, J. C@bﬁa@ésﬁ@nsadf,théwa&éiﬁmv%n@diﬂmcma& cdpdurds accordmf; to the

sul f onam de-substituted 4, 5-di aryl thiazoles as sel ect i ve cycl ooxygenase-2

i nhi bitors." Bi oofelloving:. al@fdhﬁ corapeundp and substanosdegipping orogagy 8 of 171- 74, and

Ul Tomyl -subst 1 1 u BB EP9Pi A i Smgnbeisad B8 aBiG SER B Blpmse e o

i nhi bitors”, Bi 00kgectNREOREANIYIRE Eoripdundd, Jind HAEPSmpPinds SPubsthades- 70. The

meani ng of this invention includes a COX-2 i nhi bi tor, NS398 referenced in
which are selective COX-2 inhibitors lechtberger U.S. Pat. No. 6,136,804,

Oct. 24, 2000, entitled “Combination therapy for treating, preventing, or

,.40
B,

reducing the risks associated with acute coronary ischemic syndrome and
related conditions”, and the compounds and substances which are selective
COX-2 inhibitors in Isakson et al, PCT application WO/09641645 published
Dec. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitléd
“Combination of a Cyclooxygenase-2 Inhibitor and a Leukohiene B4
Receptor Antagonist for the Treatment of Inflammations.” The meaning of
COX-2 inhibitor in this invention shall include the compounds and substances
referenced and incorporated into Winokur W099/20110 by reference to art
therein, the compounds and substances referenced and incorporated into
Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, by reference to art
therein, and the compounds and substances which are COX-2 inhibitors
referenced and incorporated into Isakson et al, PCT application WO/09641645
published Dec. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitled
“Combination of a Cyclooxygenase-2 Inhibitor and a Leukotriene B4
Receptor Antagonist for the Treatment of Inflammations.” The meaning of
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two articles: Attiga et al, "Inhibitors of Prostaglandin Synthesis Inhibit
Human Prostate Tunor Cell Invasiveness and Reduce the Rel ease of Matrix
Met al | opr ot ei nases”, 60 Cancer Research 4629-4637, Aug. 15, 2000, and in
"The cycl ooxygenase-2 inhibitor cel ecoxib induces apoptosis by bl ocking Akt

26 activation in prostate cancer, cells independently of Bcl-2," Hsu et
al, 275(15) J. metoﬂlf@@ﬂ%@ elso dnpludes gefeprsibyidng celecaxdlx- 2

inhibitor in this_in | i - el ective

conpounds refer en(%dicm?tﬁ&kﬁ t c%jeaﬂ ﬁgﬁ#ﬁ%%@gﬁ%%ﬁ@gg@%ﬁzﬁar macol ogy,
physi ol ogy, bi ocheespsttivelyn Rlofeedxdly Brdiscubsed ROV iRk BEWaPYI/201B0i ok comipoiid
Phar macol ogy (1999) vol . 128: 1121-1132, see 'es&%ci ally p. 1126. Tﬁe meani ng

of COX-2 i nhi bi t 0P PRPORClecoxib ig dispussadas $le88635-in she samenefexsueDmd ind. ni tri ¢

oxi de-r el easi ng- r 0. Qn lo, ." COX-2 .Sel ect.i ve
Nonst er oi dal Ant :\I%%@ﬁh%%e[;@%ﬂb ﬁbds}gglk% e%%é@%ﬁff ?’éfqlﬁrr%ﬁﬁ??(’le Glass
Advant ages?", Drugsclod RO0Rhibitors: kROBHicatibadf4 -rﬂét%r r4J cl es at
f oot notes 27, andggcé.o ﬁblfg?gai ncl udedrsi n thecarrleani né[gf)(fﬁ CO Igﬁﬁlnyﬁjl’%)l tor in

this invention |h teifiveramethyl)-d Hipsrazal d -ylihenzenssalfariavd idg (SGH8683,s t he cox;jz
[ -4 ”. . | 10 1
brefor ably tn rar eetegrany’ § 398F Oy Aok 255199 B ERTTYs. W reamings T "

99/20110, and hagOX< iaHipRbi URRNVAKDY Hlsd RidudRb 8TRIPIHBEd RSsGl ect rons
under traditional valence-shell-electron-pair-repulsion theory |ocated on a

cyclic ring (as i luptescent diarylbzariolee Cobanzomt abf‘Fluetescance qpenching malysisofid
substituent |ocated on a .different. ring.sufficiently far fromsaid_ first
substituent to ha@%e %8“%%%%?&%9“%‘%&4%@ eé?%?’&i/q 9% CORYERES _'ilrst_ _
substituent. The %ﬁ&@?ﬂﬁ)@ﬁ%&ﬁds&@?@naﬂl@%ﬂs of@éﬁm@@e&%&ﬁsé&@@ﬁ%ﬂ vity within

such substituent greater than 0.5, or the second substituent should be an
atom | ocat ed on t lRéoghemisineiiay 88, 2008, valoiR{20x6228e14e andbih . iToley ¢tal,gddup of a

hal F, d, B . I I t N f f
T R T N
i nhi bi tor shoul d heodyidy PG b3, 2TEL fnbnin@bHEOXRE tHiiforih BEPRIvkAtton aldoSO

I ncl uded as a COX-2 inhibitor are conpounds |isted at page 553 in
Phar macot her apy: Andhates opldpsixib, Sgec 44 Spviethyh3-pbepylisoxazel-lal (MG aw Hi | |

1999) i ncl udi ng nahunet one_and et l.ac. .. Recogni zi t hat there i.s overlap
anong the sel ecti y@g%gngsu;fﬁ% ’gg d%‘?ﬁlboétlg &ﬁnt[qqﬂgelectwe Irhuhbl{or of

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]sulfonylJpropanimide, 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
Metalloproteinases™, 60 Cancer Research 4629-4637, Aug. 15, 2000, and in

“The cyclooxygenase-2 inhibitor celecoxib induces apoptosis by blocking Akt
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par agraph, the intent of the term COX-2 inhibitor is to conprehensively
i nclude all selective COX-2 inhibitors, selective in the sense of inhibiting
COX-2 over COX-1. The inventors add to the class of COX-2 inhibitors useful
in the invention the drug bearing the nane etoricoxib referenced in the

Wall Street Journal, Dec. 13, 2000, manufactured by Merck. See, also,
Chauret et al., " PFP‘(FithPéné’é‘Fé‘bB‘loﬁ@Fﬁ%?ﬁi ’é‘ﬁ?Rﬁﬁ‘é?nﬂM%ﬂmgﬁﬁb@tﬁ\h ty

testin 27 of e ' ' h ] 7 drgel.ect e COX-2

i nhi bi ? or etori ch?@B%WB%%eh‘ ﬁ%@i@%@%@oﬁ@%‘“ ef%f?g?(}%? 1059- 62

(Apr. 23, 2001). ikibitdrén thieimventioreinCl@¥esahe njiltrokygenase-Dbtlective

. T e -

29(5):638-44 (Ma ' | K@l > rve COX- 2
hi 1 I B ey WGHAMAH, @3t o RSN naap] BoLICht

inhibitor the fla I l'ymarin, and an actfive ingredient in
silymarin, silybi Pharmacblogly (6€99)wek 128t ét21-313séd espedial3OX-1226NnThei ti on
relative to COX-1 inhjbit] The silynmarin al.so, showed pratection against
depl etion of gl ut &W@f&%@@flﬁ@é%‘fmgw m"f‘@ieﬁlﬁﬁ'f’?l NONFHIIS i on by
t he Fl avonoi d Anti,0xi : qol | ' -0yt &Hg3her bol

13- acet ate- causedb?rgiﬁﬁlg%ﬁdgrﬁé%éﬂ%ﬁﬁg‘g?%ﬁéﬂidﬁtgqn Fhﬁcggn@gft%py enz?/mes, and
cycl ooxygenase 2 8eltciive Nohsterividal AntidIpfanmetopy BaisisoDoiThe PRSI Offifer Aary

iderms: inplicat] ip th ' f t .1 tion," Ml.
Car ci nog. - Decerberdrag8sesyoivmer 4y 2006l aieh B3T03a6 65 elwidmai has been
used to treal |iVesqdi@esnendnt. AN ReudtdNRL nlamdfbe oM ¥bitor in this

above-identified Itors are prodrugs o ective

i nhi bitors, and exsrntivimaictudes hnyosubbigneechateselectively mhibitsthe €262 active and
selective COX-2 inhibitors. The %tci(ye and sel ecti v%mx-é i ngi bLto S
formed fromthe aBSFRZYRRAY Hhed ispenzymedp adptig,pharpdfgsthan L0tk and ped i n

05 “1005"ang U5, DRarb R rhRathe fafh acho 1Sl WHAR: WO BbRRRRS Ul
t eachi ngs of U. S. aithhas dve substidéht Raving bothi dtdradwith Hreswitectrgnd waley traditioss! 2

cDNA and assays for, eval uating cycl ooxygenagse-2 activity," a person of
ordinary skill inVelacesthe %ﬂ%@na@uatsplésxpa%ae@némﬁ%éwmlé?ﬂ%(aa@%me is a

sel ective COX-2 | Qﬁﬁhﬁxﬁ{eﬁﬁ-ﬁ O &FLbRiBY, Bl aReddn sebdtittdnR idcafed o2d therefore

part of the present 1nvention
different ring sufficiently far from said first substituent to have no significant

electron interaction with the first substituent. The second substituent should

-
femd

have an electronegativity within such substituent greater than 0.5, or the
second substituent should be an atom located on the periphery of the
compoun& selected from the group of a halogen F, Cl, Br or I, or a group VI
element, S or O. Thus for purposes of this last included meaning of a COX-2
inhibitor, one portion of the COX-2 inhibitor should be hydrophilic and the
other portion lipophilic. Also included as a COX-2 inhibitor are compounds
listed at page 553 in Pharmacotherapy: A Pathophysiologic Approach, Depiro
et al (McGraw Hill 1999) including nabumetone and etodolac. Recognizing
that there is overlap among the selective COX-2 inhibitors set out in this
paragraph, the intent of the term COX-2 inhibitor is to comprehensively
include all selective COX-2 inhibitors, selective in the sense of inhibiting
COX-2 over COX-1. The inventors add to the class of COX-2 inhibitors
useful in the invention the drug bearing the name etoricoxib referenced in the
Wall Street Journal, Dec. 13, 2000, manufactured by Merck. See, also,

Chauret et al., “In vitro metabolism considerations, including activity testing
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"Direct thronbin inhibitors” [0086] Non Iimting exanples of direct thronbin
I nhi bitors include hirudin, hirugen, Hrulog, argatroban, PPACK, and
thronbin aptanmers. 28 Diuretics [0087] Non-limting exanples of diuretics
that may be used in the conpositions of the present invention include

al t hi azi de, bendro%l ur;gtﬂi azi de, . benzthi azide, buthiazide, chlorthalidone,
cycl opent hi azi de, OtipetagphitesAn dee digeqvery; andisglectionqfithe CO¥2 iphibiter zone,

i ndapam de, hydr ofd,v0Bs:RiRAE | @l IhC g olazone,
paral Lt 21 de.  poP e Rrab (A HBe;biaK RIcK hbdiLen, THH SIS (Gics

trichl oromet bi azi 8801)c Mmvthee seldetive, COXr2ainhibitoris, DFUES,6 aliipbthyl-8l43-

mer capt oneri n sodium rcu ilin_sqdiu rcyrous . chloride, nersalyl,
acefylline, 7-nor Bﬁmwﬂgqbgl-@f&-mqﬁ@éﬂﬁ&wnh@fﬁ@kﬁﬁbﬁ}fﬂ%&ﬁf@@%@ﬁv ne,

t heobrom ne, canr , ' | N o] ' usi de,
azoseni de, bunet aﬁg%%}?’ elggit’ g}g Ig/trg? b é?ﬂé |°§'pr%&5ﬁiﬁnﬁc%%§%®é'ng?%ﬁ°m de,
et hoxzol am de, f ualseamilulie, asraeselectvel €OX-2rixihils e tleeflsl@noid antivaidagte, t or sem de,

tripam de, xipam dg, am nonetradi ne, _am sonetradine, amangzi ne, amloride,
arbutin, chl or azaftymargh, 3ad Ay active pgrgdientin sipmann, %‘Vbln% ety demeonstrated

i sosorbi de, manni . 2 . ﬂT}é?a‘i’ilv' ' _ . [ |4 a b G f en,
trianterene, urea?%urﬁcfgﬁ%g?g?%s té(r)eo ) Eg?og;]b(ﬁ %gﬁ{éﬁmﬂh@%wgﬁ%%

enpl oyed, pot assi siowalpretestiohaganthtdeplatioty efglutathidne perdxidause. Zhao ebdlder to

optim ze the fluig_balance while avoiding hypokal em c_al kal osis. The

adm ni stration of %@P’ﬁ@!‘ﬂﬁmﬂf’%@’&lﬁﬂﬂén?l AHtioKI E%‘i@%ﬁﬁ%ﬁﬂ%‘?ﬁ 1%0-or by
the daily ingestj | 140, hi.gh ' : , for
exanpl e, bananas{%&C%E;agéggﬂﬁrgwcfefa%hag%? %F@Rﬁ%ﬁ?%%ﬁ%ﬂ?@s [ 0088]
Non-limting examiffsamdtognenznnies, mal cycloexygphase 2antl dgerievktind ldghamay be used

in the conpositions of ;the present invention include bgsentan, sulfgnam de
endot hel i n ant agoﬁaﬂ&r@%s;owﬁiﬁ\éc, ARanouse epiderspig: implicptionsyin the prevantion pes

t hereof . HMG CoA NS i %%Gg;gp 291

( 3- hydr oxy- 3- et h)g/ﬁgg‘!f]g ar@p&@@éﬁé{%ﬁé&i&ﬁé&ﬁ%@égg&ﬁgﬂ% e’ mgtsr(f)%:()’)zrrlala’3 enzynme
that catal yzes theMIBt B360809.1 Sitymi@bclids been tsed ho treattlbieptiseases in Europe.

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

part of the present invention.

“Direct thrombin inhibitors”

[0086] Non limiting examples of direct thrombin inhibitors include hirudin, hirugen,
Hirulog, argatroban, PPACK, and thrombin aptamers.
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bi osynt hesi s (HMG CoA6Meval onate). An HMG CoA reductase inhibitor inhibits
HVG CoA reductase, and as a result inhibits the synthesis of 29 chol esterol.
A nunber of HMSG CoA reductase inhibitors have been used to treat

i ndi viduals with hyperchol esterol emia. Mre recently, HVG CoA reductase

i nhibitors have been shown to be beneficial in the treatnent of stroke
(Endrediyretists al ., Proc Natl Acad Sci U S A 1998, 95:8880-5). [00901

HMG- CoA reductase inhibitors useful for co-admnistration with the agents of

4, 444, O o navlF iy a1t Ve b S w5 T B Bk cBenbeiBons o (U1 s
Pat. No. 4,346, ARd presénlt invaatian inelude abhiaklde, beh&oﬂﬁn%ﬁﬁaﬁ&@)oenﬁhﬁﬁﬂd@s'[ atin
(U.S. Pat. No. 5,273, 995}]1 cerivastatin, and numerous others described in

U.S. Pat. Nos. Sugzidgshlosthabidpnsasyclopenibmzaipseyclothigidepmithizites 895

5. 309, 125, 5. 302 FAide Mhlad iagsiilde EGioniuisRerddh mediliizade

5,091, 386; 5, 091, metfbrant, BRtb1&ba¢, Iﬁ:ﬁﬁnﬁzﬁ%Z olythia2 i, ﬁethézoia& 312;
5. 130, 306. 5,116, 870. 5 112, 857, 5, 102, 91T 5, 098, b 5,081, 136;

5.025 000 5 021. ta@gth@dmmchmomgthmﬂemﬂommm nmal urideg7, 837:

4996 234 4. 994 970. 231: 4. 968. 4..963. 538: 4, 957, 940:
4 950, 675: 4. 946 ’é%gamé’ag‘&ée %“apj" um4m5r4 %"S‘Zﬁlﬁ%ﬁlfﬂ‘?"u& 929, 620°
4,923, 861; 4,906, mciezlme@my@?aée@umw-%&zpm&ologgﬁaegghﬁﬁﬁé gmabrophll Ch

pat ents are incorporat ed herein by ref erence her non-1imting
exanpl es of HVG Qustheehtomings gheobtoniing, saerenone; olmdrme spinensdactone; he

ostvast at | n,  geriORBRIER AR ARt PO P AL BB ANBRCE i 1 ng

exanpl es of i not  refolBsE Wishilthitdde, BRYxRRarkRIE Kt el meiRigs] ti ons of the
present invention incl udé acefylline, acetyldigitoxins, 2- am no-4-picoline,

anri none, benfur m@mﬁmmdﬁ, td:r&mmdd,etspmxde mpmpid@t amingmetradine,
conval l atoxin, cymarin enopani n OSI t al. digitalis,
di gi toxin, di goxi Ffs %ﬂfﬁ%ﬂﬁg@ ea?’ﬁ"il tﬂﬁ%‘ gﬁlﬁ@z jd B@%ﬂ% ad
enoxi none, eryt hrgplligl Hﬁkadca%ﬁinéoﬁbﬂfbld&'rﬁﬁhﬁtﬁl Skt aldone, Iﬂlz)bﬁ éim ne,
hept ami nol , hydrastini ne, iopam ne, |anatosides, |oprinine, ri none,

nerifolin, ol eanmhe;ulwabmynafem,)@mmthrmurep; andiyeixties thpneeﬁaDemnding on
the diuretic employed potassium may also be administered to the patient in
order to optimize the fluid balance while avoiding hypokalemic 3a1kalos1$. 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

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

HMG-CoA Reductase Inhibitor (Statins)

[0089] HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase is the
microsomal enzyme that catalyzes the rate limiting reaction in cholesterol
biosynthesis (HMG-CoA6Mevalonate). An HMG-CoA reductase inhibitor
inhibits HMG-CoA reductase, and as a result inhibits the synthesis of
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30 proscillaridin, resibufogenin, scillaren, scillarenin, strophanthin,
sul mazol e, theobrom ne, vesnarinone, xanoterol, and m xtures thereof.
"Renin inhibitors" [00931 Renin inhibitors are conpounds which interfere
with the activity of renin. Renin i nhi bitors include am no acids and

derivatives thereo I des and a s thereof, and antibodies to
renin. Exanpl es of8f ]Qg‘ie%ﬁ ‘gm’%‘s & F‘g“qﬁé@ﬂwcgﬁﬁaYﬁbWW@fOSt ates
patents are as fol No.

&eg divitiafs Wik | ﬁg&yéﬁb?e%te%lem?fm%rgﬁﬁsgﬁ%ig\&%boA

5,116, 835); am no ac S connecte nonpept i
5,114, 937); di- amcducthspihibitbes Darei beat shayen olheSenetitial itidhe tréatrhOi, 06‘35) anmi no

o5 er ol Bl L S K3 b1

peptides (U. S. Pat. No. 5,095,006); peptidyl beta-am noacyl am nodi ol
car bamatél) U S. MWOA%@&%SQMbﬂ&y ¥R Aa drBMGIratibh WithRAL 2 en\écbdfes

5,075,4 fluorine and chlorine statine or statone containing pep
(U.S. Pat. No. 5, Gb&ingdaBion ipepde,dyt ammohbmitedics sinyastatiPgU.S. Rak Nob, 063, 208

pepstatin 32?? vatk Pl leshia TS B h&d%@ﬁfﬁmﬁmé SSﬁ%G%éhm :

U S Pat. .4,

Sf, 780,48&) and a}&sgr%g%nd % ep?ﬁﬁées aﬁz'@én%l)(r)ﬁgllvtg here (P%;t’s Pat .
4 894.437). 83€asoﬁi@ﬁfzmwf”&ﬁﬁmwm‘“ﬁ°mx ToLes of yhaal Lot ota € hat
Ty be Usd i 0t hO e s SNaTon G 520G SR Srebrap at0 12

bencycl ane, ci ““ac?‘ ?1}]7%1 §hk3 998'5‘ 6,605 53899ba1 £360 1(“%59'5@0‘2%9185 1?6 171;

di i sopropyl ani ne for bacet’at €, ar nanbni he,’ Tasd f ehoxed,
flunari zi ne, i budis,202327; S,Qﬁf),ﬂﬁttlﬂ 196 %6;0@1;386;15 091,378; d,9046e6p5,B851832;

papaver | ne.  pent | AT Sashar L LS Sdarncs.f 80k solo. L RRUEAEE

anot ri phene, bendazegy, 13‘3919629@90'5 g?ﬁ“@@'l'?@}’tl@ 5@@%”?44"3% No8; $bb738 | zine,

chrononar, cl obenfdrof oni'traté, oricronmen, azép, fpyrl arfol &,

dr opreni | am ne, ef4|996;1234 4504 11D4; 4,992,428 4;9ﬁ0,1283a;4§968;6% o353 85 €857, 940;e

floredil, gangl ef rt Ct
bi S(al pha- di et hy! deda0gtTon g 046.83Kch 946 700k B3AGOREASHY Eh SBOnE3 VG,
itramn tosylate l&t@is',géﬂ,4,906,657, 4,906,624 and 4,897,402, the disclosures of which

patents are incorporated herein by reference.

[0091] 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

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

milrinone, nerifolin, oleandrin, ouabain, oxyfedrine, pimobendan, prenalterol,
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31 lidoflazine, mannitol hexanitrate, nedi bazine, nitroglycerin, isosorbide
nononitrate, isosorbide dinitrate, and other nitrates, pentaerythritol
tetranitrate, pentrinitrol, perhexiline, pinefylline, prenylam ne, propatyl
nitrate, pyridofylline, trapidil, tricronyl, trinetazidine, trolnitrate
phosphate, visnadirne, alum num nicotinate, bamethan, bencycl ane,

bet ahi stine, bradyRedilaridinresibifogeninscillstmespildareningsivoph sulpazale.ani ne,

cetiedil, «cicloni ¢in I ' b Z] .. cycl.andel at e,

di i sopropyl am ne @%@PW?&?@@%&&% %&Q#’éﬁaﬁﬁ@e@ﬁ 0% | unazi ne,

heproni cate, ifenprodil, iloprost, inositol niacinate,-isoxsuprine,

kal | 1 di r“Reksd imhibirerst, noxi sylyte, nafronyl, nicanetate nicergoline,

ni cof uranose, nicotinyl alcohol, nylidrin, pentifylline, pentoxifylline,
piri bedi rosta b I hd o wiki W al=X] Q&g;c, aci nat e,
and m xt“t??%:g ther%?i.}ﬁifrg’ggg rsﬁl%tog hglgds"mygﬂ}glﬁ%géirﬁgq%%ﬁn%oun @%ﬁfg%ﬂg?s to a
conpound havi ng t heerfin inhibitors ifeBidR4mano icids and-deRvativedlii@eofypeptidesiaal b and c

are each independept]y.a sjngle or a.dquble bond; R _and R2 are. eac

i ndependently a h;/gﬁ"aéEYF,S '%W%‘éf&‘}‘{?-nhé’i‘ﬁ@ﬁ%’fen@r%éaﬁéleéf’g%m@ﬁ\‘tp hat3  and
R4 are each indep : ' r . V8 s o th the
provi so that at I:éggfg{gbéﬁéjegw%?ﬁte%?t&t%ﬁgﬁéﬁ% #gél%ﬁs'gr%y(%@ggen. ° anpl es
of hydral azi ne copgptidesi@.BridtLNe., 5, bif, 833 eanmiad atidscoremdcted blywdnpeptide ne,

cadral azi ne, dihydral.azine, endralazine, hydral azine,, pil dral azjne
t odr al azi ne andyt ds ﬁl& P%ggp?’éi‘igis@; dT)é_B@G}'PWCIqe%V?WFﬁ %%ﬁf &9 of _
vasopr essors that %}é{{%gf’s)g%“im'd&ids*%ﬁdﬁ% %aé ithb%fg@.fs. PHENBE SSRIH 8dognt | on

i ncl ude anezi ni um ate, angiotensin amd di met of f1 né, “dopam ne,
etifelmn, etilef 5,005 bE)ediol mdfonmmides and sudfinyls (81Sh Baiadion8,098:024)ir i ne,

i nephrine, pholedrine, . ' L Xt h f. 32 ACGE
Grostl 1k Br oaker SHpRBAREEIIG CoEgt No: SAosA, pErie! bERBEENIaRK! br calcer <)

[0097) Non- 11 m ti g aBPbABakeA R SCARb! 58RI RBlitRALoIBRY REs 438 11

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).

Vasodilators

[0094] Non-limiting examples of vasodilators that may be used in the compositions of
the present invention include bencyclane, cinnarizine, citicoline, cyclandelate,
ciclonicate, diisopropylamine dichloroacetate, eburnamonine, fasudil,
fenoxedil, flunarizine, ibudilast, ifenprodil, isosorbide dinitrate, isosorbide
mononitrate, lomerixine, nafronyl, nicametate, nicergoline, nimodipine,
papaverine, pentifylline, tinofedrine, vancamine, vinpocetine, viquidil,
amotriphene, bendazol, benfurodil hemisuccinate, benziodarone, chloracizine,
chromonar, clobenfurol, clonitrate, cloricromen, dilazep, dipyridamole,
droprenilamine, efloxate, erythrityl tetranitrate, etafenone, fendiline, floredil,
ganglefence, heart muscle extract, hexestrol bis(alpha-diethylaminoethyl

ether), hexobendine, hydralazine compound, itramin tosylate khellin,
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conpositions of the present invention include Al agebrium AGE Fornmation

I nhi bitors (advanced gl ycosyl ati on end-product formation inhibitors) [0098]
Non-limting exanples of AGE formation inhibitors that may be used in the
conpositions of the present invention include Pimgedi ne. O her actives:
[0099] Non-limting exarrpl es of other active ingredients that maybe conbi ned
with ~these nebi voidatlaginepmennitad hexanifeate; aes lhﬁ@meam@ogb'oemm,nsqseﬂm t he

following represe cl as C wel | asj;ke r

phar maceutical | y lﬁéﬁl&gﬁ@ﬁ’l 1890 1?38@@8%@.@0&1&{@% S, Rpsrnn IC[l ot her

derivatives: [0010@irarfiftalegpsitGsitral) etekiling, rpiﬁnafymmeopﬁe@mﬁﬁﬁé propasyl a

al oxi prin, auranofrin, ;rgfro azone, benory ate, capsaicin, ceI ecoxi b
Y chﬂgll

di cl of enac, di f | uriifrale e.drapidib ricremyl, trémetpzidinertrolaiteatephosphate,

1) P T N i el

oxyphenbut azone,  HEgyRIhiBUbRZRIdGmirY, bEféhiode)bufleimedi0 Yubaladiltle] Otidgil,
t et r ahydr ocannabi nol tramadol and tromethanine; 1001011 anti hel’mi nthics,

such as al bendazol @clowpweanwmmcmmmcmdelate diispsopidenine,

di chl h t I f t el
crbonat of ot azi quATEBPIONS R R0 S A RORESISIO B PGB 0]
anti - ast hma agent sijogtb@indsitd] hi&ﬁiamlsoiﬁ{phhé q&sﬂﬁﬁn, Haﬁﬂaéih%bﬁﬁ%@w fate,

nont el ukast, and al buterol; [00103] anti-bacterial agents, suc
al at r of | oxaci n, azmaftmuhmmamet&ianicclfgehne ntwtﬁzramdsﬁ;mctptaryil eicbhelpnyligdrimpx aci n,

ci profloxacin HCI hro cl,. im cillin
denecl ocycl i ne, dll?q %Fl x&ﬁ@? ﬁ’%@ prog ]5‘:@0 sploctidil, tolazatinge
fnrazol i done, gr ep,@dfnlﬂgﬁ@lqhgbmdtg]agg@ﬁmures?@erb@ﬁ/of I oxacin, |orefloxacin,
nmoxi fl oxacin HCl, nalidiXxic aci d nitrofurantoin, norf I oxaci n, ofl oxaci n,
rifanpicin, rifabutin, rifapentine, sparfloxacm spi ranycin,
sul phabel9935l de, sNotsthatdhydrelazinglcomanundy zefses to @l ompesndhavdeg the formula:
sul phadi azi ne, sul phafurazol e, sul phamet hoxazol e, sul phapyri dine,
tetracycline, trinmethoprim % fI oxacin, and vanconycin; [00104]

apaga

__)

anti-viral agents, such as, anprenavir, del avirdine, efavirenz,

wherein a, b and ¢ are each independently a single or a double bond; R; and R,
are each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; R3
and Ry are each independently a lone pair of electrons or a hydrogen, with the
proviso that at least one of Rj, 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

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

mixtures thereof,
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i ndi navir, |am vudine, nelfinavir, nevirapine, ritonavir, saquinavir, and
st avudi ne; [00105] anti-depressants, such as anpbxapi ne, bupropion,
citalopram clom pramne, fluoxetine HCL, maprotiline HCl, m anserin HC1,
nortriptyline HClL, paroxetine HCL, sertraline HCl, trazodone HCL,
trimpram ne mal eate, and venl afaxine HQ [00106] anti-epileptics, such as
becl am de, carbanazepi ne, cl onazepam ethotoin, felbamate, fosphenytoin
sodi um | anotrigine, nethoin, nethsuximde, nethylphenobarbitone,

oxcar bazegpi } } de r bi. t.gne enyt oi n,
phensu AeE sl STEHOR (R dERBB Rl e P OB RO B 2 D1 G
acid, an pgabatrjn; . [Q0107] anti al ts,. such as hot.erj cin,

but enar | (1OS7T, “buNGi:les etaciples o ACH Groshiik SiheE: TatBau bope it o
fluconazol e, Tl ucyidaizidiftiond o BRYrédei! Bventioh IRGARABEGrie ! OCOnazol e,

m conazol e, natanycin, nystatin,” sulconazole nitrate, oxiconazol e,

erbi nafi ne HCL, terconazole, tioconazole and undecenoic acid; [00108] anti
gout ageAGE Fawmotiontmhibitarp (ndvanded glycokydméar ahdamddmat |fpimatioprisizibiners) [ 00109]
anti-mal arials, such as anodi aqui ne, chl oroqui ne, chl orproguanil HC,

hal of ant [098] HCl, Nehligdthgexdriples ¢f AGE I atiofrinhibitdrs MR ARFibReisédh tHeli ni ne
sul fate; [00110] anti-m graine agents, such as_di hydroergotan ne nesyl ate,
ergotami ne tart r agenpasitions of fsinaesentipventioainglede Piglagediae. nar at ri pt an” HO
pi zotifen maleate, rizatriptan benzoate, sumatriptan succinate, and

zol mtriphap, 34.100111] anti-muscarinic agents, such as atropine, benzhexol
HC1, bipériden, ~ ‘et hopropazi ne HCl, hyoscyam ne, nepenzol ate brom de,

oxyphenc M one Cl.and tropi cam de; [00112 nt | - neopl asti c .agent s, and
oo uliPRL s an: SO EHAn SR B e ey oAt B e Be e e
bi cal utam de, bi 5aﬂhbieﬂi&iv&%l%éﬁp@ﬁlﬁpﬁ@m&lﬁé,%@h&gnot HARRE td, 38 foflowing

chl oranbucil, cyclosporin, dacarbazine, ellipticine, estramnustine,

et oposi de, iri not exsgresentatinesclasses ofrmempoandsnas well esithepharmmascuiicailliot r exat e,
mtomycin, mtotane

it oxant et i late, nilutanide,
paclitaxel, pr ocar%ﬁﬁ?ﬁlﬁ o8 ?S,’Esg’?q%ﬁ’ﬁmﬁé’, ét{‘?%‘?gﬁgg,eq%éﬁg?ﬁ?:‘ eﬁ gimtrgte,

[00100] Analgesics and anti-inflammatory agents, such as aloxiprin, auranofin,

azapropazone, benorylate, capsaicin, celecoxib, diclofenac, diflunisal,
etodolac, fenbufen, fenoprofen calcium, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, ketorolac, leflunomide, meclofenamic acid,
mefenamic acid, nabumetone, naproxen, oxaprozin, oxyphenbutazone,
phenylbutazone, piroxicam, rofecoxib, sulindac, tetrahydrocannabinol,

tramadol and tromethamine;

[00101] antihelminthics, such as albendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,
oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and
thiabendazole;

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

montelukast, and albuterol;

[00103] anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,
benzathine penicillin, cinoxacin, ciprofloxacin HCI, clarithromycin,
clofazimine, cloxacillin, demeclocycline, dirithromycin, doxycycline,
erythromycin, ethionamide, furazolidone, grepafloxacin, imipenem,
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t eni posi de, testol actone, topotecan HCl, and torem fene citrate; [00113]
anti protozoal agents, such as atovaquone, benzni dazol e, clioquinol,
decoqui nat e, diiodohydroxyqui noline, diloxanide furoate, dinitolmde,
furazol i done, netronidazol e, ninorazole, nitrofur azone or ni dazol e and

21 pr a done,  hal oplstbGeteck %%ﬁgmorc&i%miiélf FasinsoReHRgone
t hi ot hi xene, pi mZh&ﬁoxa&ﬂ,QﬂﬂaﬁE@ﬁ’l {dirS REAY nﬁfaBE&tﬂ{ HoEacifluet i api ne,

trifluoperazine, chlorprothixene, or promazi he, ~per phenazi ne,
trifluopromazine, splmnwam, ﬂdphé@&ﬁtﬁl‘ﬁe,snlphad@n&;lsuﬂphgaaiame,sulpllracamnﬁde,

car bi mazol e, paricalgitol, an t hi our acj,! ; 00 1 an{i-tussives,
such as benzonat at ¥ Cl[ agtszing; s ‘ﬂﬂ% F‘%‘?IF’&‘P?’@%‘B@PFV@ ﬁ?g%ﬂﬂ »and

neur ol epti cs, suchte hﬁéqﬁﬂe &ﬂ@{ ey Q@gﬂ shone, bentazepam
br omazepam br onper ?‘gc?l% br ot| but o Bh.lbl tonaé1 2 l&? omal ,

chl or di azepoxi de, chl ornet hi azol e, chlorpronBZ|ne, chl or pr ot hi xene,

cl onazepHMLO4]l obazwt;-vwdzl(ngiem;es,wh}as albdcaviamEmprenaviradepeinding refgvirenziol

et hi namate, fluanis flunitrazepam . trifly romazme f entblxol
decanoate, fluphen Ww’lﬂ’é’é‘ﬁ'}‘nﬁa‘?ﬁ Ql P& €, TS BetAdum aeﬁaql’éperl dol ,

| orazepam | or net ag Fﬂm rredazepam nmeprobanate, nesoridazine,

met haqual one, met hyl phen’date, midazolam nolindone, nitrazeparn,

ol anzapi ne, oxazepam pentobarbitone, perphenazine pinozide,

prochl or [08165]i ne, @wtdepephetssuch as qmexzipimﬂ bapropiompeltailopmm, clBﬁnpremiﬂendol e,
sul piride, temazepam t.hioridazine

| d |
[00118] corticoste B?’Efé‘ne Hnél%mﬁléﬁ?g TRiABH (Iggl em %gl{ﬂ(;égg% de,
cortisone acetate,p S‘sﬁf@é’i‘iﬁ&?{ﬁ“@&odgﬁé( ttHﬁ’]%ﬂE}‘ﬁ ¢ éiEit %91 tv'eﬁl%ﬁa%rfécet ate,
i i opl onat e,

fl uni soli de, quocorto one ticasone pr drocorti sone,

met hyl pr edni sol oneHCpbr edni sol one, predni sone and trlannlnolone [00119] anti

par ki nsoni an agents, such as aponor phi ne, bronocriptine nmesylate, |isuride
pexol e, p|n|role HCI and t%lcapone 00120

gm:?tlste ?gsniﬂgﬁﬁnal a@{@h‘?@i Pg%ﬁu%asﬂ? ArDAMALRPIRG, [ONaZeP F"hﬂ'@_,in’
di phenoxyl ate HCI, 1 M% ' G’sgﬂgnzyt{ﬁ%ﬁfugié@% gﬁ%ﬁ@éﬁ%ﬁé@etﬂsﬁﬂfrﬁ@ de,

nmesal azi ne, ni zati | ne, eprazol e sodi um
methylphenobarbltone oxcarbazepine, paramethadione, phenacemide,

phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine

HCI, topiramate, valproic acid, and vigabatrin;

[00107] anti-fungal agents, such as amphotericin, butenafine HCI, butoconazole
nitrate, clotrimazole, econazole nitrate, fluconazole, flucytosine, griseofulvin,
itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole

nitrate, oxiconazole, erbinafine HCI, terconazole, tioconazole and undecenoic

acid;
[00108] anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;
[00109] anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HCI,

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

sulfate;

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

maleate, rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;
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ranitidine HCL and sul phasal azi ne; [00121] keratolytics, such as acitretin,
calcipotriene, calcifediol, calcitriol, cholecalciferol, ergocalciferol,
etretinate, retinoids, Targretin, and tazarotene; [00122] lipid regulating
agents, such as ator vastati n, bezafi brate, ceri vastati n, ciprofibrate,

clofibra nofl b fl, uvast enfibr tin pr obucol ,
and si W\/L@{lgli n; ’?@1‘9 CHpiEE pge I‘é%%t Oﬁ ’Hﬁ ]%Bﬁ%d%dl um and
tizani di ne HCL; [0%3 opBzihé HIAI, lscﬁﬂﬁﬁié%n Sttiolat@ BrdnBdE, dxybRéncyGRhREeNes.
di hydr ot achysterol, egﬂsentla gg’t%ty aci o’ls non- essrentla x?gt tnf agﬁ%E

phyt onadi ol , vit an#¥CLand dopieainide. sub. 2, vitanin D, vitamin E and vitanin
K; [00125] op|0|d anal gesi cs, such as codeine' dext r opr opoxyphene,

di hi di hydr ocod | t had - phj ne,
e bupni WAL 2 ROATRAT R qsB SR MRS, StRy P 2R T,
citrate, corti Soneaﬁlﬁﬁrﬁ&eazaﬂﬁdp}&fé' bicallRRNGE, BRBHPGY PSshBRANAmpRStHRY

estradiol, finasteride, fludrocortisone, quoxynes erone,
medr oxypr ogest er oneapestabing chiesyabuciloydesporin,alacarbezine ellipticine, estramustine,

met hyl t est ost er one nor.e t hi.st.er on n estrel . oestradial ed 36
estrogens, progestgiogﬂﬂ WQ‘@PO&?@ g?g }g}aiﬁn,mse{qap ggpp@m%ﬁ@%aﬁet erone
and tibol one; [00;1-3%1113@111 Iﬂ;{{o@éﬂesmlﬁﬂﬁﬁr ;Ig,%

dexfenfluram ne, fenfl'uram ne and mazi ndoT [ 00128] drugs for rheumat0| d
arthritis such as pmlhmd,@reaaebazmrlﬂabsmiunumacmlmwgtatrmxsﬁnartratgoI d sodi um
t hi omal ate; [00129 dru&{ t egpor,osi uch s alendr.o ate and

ral oxi f ene; [0013%}"11?05  tegiqlactones topetec hqd ?’?‘f%‘f% ®drugs such as
acyclovir, valacyclovir and fantchOV|r [ 00132] anti-enetics such as

ondanset [gp118nd gr amz-p%tbmzagé)ﬂsl%&hd%la%/sﬁaqecbﬂésbaMda&a%l @libgﬁﬁﬂoﬂs whi ch

i ncl ude the anthocyanidins and ant h ocyani ns; proant hocyani di ns

flavan-3-ols; fl avdmﬂqgmafd, dmximdroxwan@lm didoxanidstfheoaten dinitolmidal t s and

esters thereof. This d§| OpIET however 8"% limted t gjf noi d
az

conpounds i sol at edf"}r Pg’rﬁl °]8me}°5%918 o&rﬁ% QI gal us
Menmbranaceus, but dnfdapglasses any sui tabl e

[00114] anti-psychotics, such as aripiprazole, clozapine, ziprasidone, haloperidol,
molindone, loxapine, thioridazine, molindone, thiothixene, pimozide,
fluphenazine, risperidone mesoridazine, quetiapine, trifluoperazine,

chlorprothixene, chlorpromazine, perphenazine, trifluopromazine, olanzapine;

[00115] anti-thyroid agents, such as carbimazole, paricalcitol, and propylthiouracil;
[00116] anti-tussives, such as benzonatate;
[00117] anxiolytics, sedatives, hypnotics and neuroleptics, such as alprazolam,

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

pimozide, prochlorperazine, pseudoephedrine, quetiapine, risperidone,
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fl avonoi d conpound isolated fromdifferent sources or chemcally

synt hesi zed. In addition, any suitable known or not yet discovered flavonoid
conmpound, and isoflavonoid conmpound, is within the scope of the present
technol ogy. A nunber of flavonoids and isoflavonoi ds are described in

USDA-lowa State Universjty Database on the | sofl avpne Content of Foods,
Rel ease 1.3-2002, SeFtindole. Belpmidepiemancnan gﬂ%loﬁlq?ia&m Hipgalemy zolpidcan and

Sel ect ed Foods- - 2%&1 & p://ww. nal . usda.

gov/fiiic/foodconp/ Bata/Tsoflav/isoflav.htm) and

(http://ww. nal . usda. gov/fnic/foodconp/ Data/ Flav/flav.htm) (both of them
her ewi t h[0DhE8}r por atoeticdsverviehk csueh aghecldmethasbhe, hetametithsome, badesoyidski 1 | ed
person how to choose the suitable flavonoi d and/or isrﬂdéavonoi dconpound for

the purpose of tHOToBEERFlgeSP ong; dexamethanone, Hudigesmisoae aestpsunds
for the purpose e arese . limted to,
(-) 37 epictechi noﬁﬂgﬁ%lgt@%ﬁaﬁﬂg‘?’g{%ﬁ%& R@@&%@V@Ig?ﬁls efydr at e,

taxi folin, resvermtthylprednisdldnespiethisolofd)picdbisofnamt eiaaiciivlonghi ch are
generally are tetraterpenes originating fromthe neval onate and

deoxyxyl ul phosphat e pat hways (ol der sources sonetines  refer  to their
sour ce a@offl‘ﬁ' | sOpFENBRIENSEIIaR REGYS, SUASAROEOTIIARS, romersipting mesyatsound

ar ot bnoi d skel ef an o EpBpefE A BaRE Aofiak Ao TRMMBICBMIT " L0l asses,

i.e., nore polar conpounds called xanthophylls, or oxycarotenoids, and the
nonpol ar [08Y20] ocar hesrrotutatinnbagents| §dh 3Sbisdevdy chnetidines cisaprdegnoi d anal og and

carotenoi d derivatjve maya%ﬁ&{’glel y refer to ipn sonme enb d:lmants chem cal

conpounds or conpddphengxgl mperidang, famotidin lapsqwazels, donsramifde: enoi d or
sinply to syntheti %ﬂzﬂ{e' I I shdhasl :
carot enoi d anal og rgﬁ careb'?%hgiﬁge’c?g} \P/daEtB}ei/e nagé%glggg%hﬁta%‘ re‘?gg&tugﬁ’chem cal

conpounds or conpaanitidareH@hamlsulphasaleyme, het i cal |y derived from
non- car ot enoi d based parent conmpounds; however, which ultimately
| e a caraqtenoid derived anal certain enbodi nents,

subst ant j al rese 0g,. LN

terns su ﬁliﬁ car 0@2@8{1’50‘&@3?1663 %lfbet’@a?"é?@?fﬁ‘?ﬁe’&éﬂif?é!?}’\? cHHOL general Iy
refer to a synthet] [ [ ; ahlr:ald I A, j :
Exanpl es of carot edrlllgll%?cgglgﬁ’peyg%cgfcfé%@’nwtc he 3%&8@& (ﬁ@irT ﬁ%ﬁ%é@aﬁgﬁfggﬁgk, "

[00122] lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,

ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin,

probucol, and simvastatin;
[00123] muscle relaxants, such as dantrolene sodium and tizanidine HCI,

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

vitamin D, vitamin E and vitamin K;

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

pentazocine;

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

methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated
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edited by G Britton et al, 2004, which is herein incorporated by reference.

[00137] It wll be evident to any skilled person how to choose the suitable
carotenoid conpound for the purpose of the present devel opnent. [00138]
Exanpl es of carotenoids include astaxanthin, zeaxanthin , lutein, |ycopene,

bet a-carotene. [00139] Gther non-limting exanples of naturally occurring
car ot enoi ds i ncl udestroggsppiggasterone, rimexolane; ssanozolel,i stilbesirol, testosteyinerand ;

Adoni r ubi n; Adoni x nt%;ui n, A g.470; A g.471; Agelaxanthin C, Al euri axanthin;
Al | oxant hi n; Arrar%‘t?& O&ant hi n A, Amarouci axant hin B; Anchovyxanthin; 3',4'-
Anhydr odi at oxant hi n; Anhydr odeoxyf | exi xant hin;  Anhydr oeschschol t zxant hi n;
Anhydr ol [00827}, Anhystislams, shch b ampietAniny HeRhhpRaxhiie] dexfAirahRBAPT OXant hi n;
Anhydr owar m ngol ;  Anhydrowar m ngone; Ant heraxant hi n; Aphani ci n;  Aphani col ;
Aphani n;  Aphanol ; fepBuamtinomdmazingol; Apo- bet a- carot en-8' - al ;

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

14' - Apo- caroten-14' -al - 6 - . RS = -6' -al ;

8' - Apo- p@@%ﬂr ot en‘?’@ggéﬂ’;’?‘%%’?g’%@@@”?%?%ﬁ éetsfllé%;h %ee ée-’iB{?Pgﬁn’car ot enal ;

bet a- Apo- 4- car ot enadrothilwod andPgold séditnnkioinalitd;a- Apo- 8' - car ot enal ;

bet a- Apo- 10' -car ot enal ; bet a- Apo-12' - carotenal; beta-Apo-14'-carotenal;
Apo- 8, 8' -carotenedial ; 8' -Apo-beta- carotene-3,8' -diol;

4" - Apo- bi0A2Yar ot eFrugs fasiasteoperogis sech axplendeanate angdrraloaifewse;- oi ¢ aci d;

10' - Apo- beta-caroten-10"-0ic acid; 12'- Apo-beta- caroten-12'-o0ic acid,
bet a- Aporpda@ar ot enqj g beta- Apo-2' - carotenoic acid nethyl ester;

bet a- Apo[@;l?@ar ot ejr%g+ltc:anggh%?csbet a- Apo- 10'- carotenoic acid;

bet a- Apo- 12' -carotenoi c acid; 8'-Apo-beta- caroten-3-o0l; beta-

Apo-2' - ci0@3Hnol ; dpbharpbsidrgasidh a3akycléin valacholovip aidifamofglovig- | ycopenal ;
Apo-6' |ycopenal ; Apo-8'-lycopenal; Apo-10'- violaxanthal; Apo-12'-

vi ol axan&l@i . Apovi ol axant hi nal ; 0- 2- zeaxant hi nal ; Apo- 3- zeaxant hi nal ;
Apo- 4- ze Ihi nal antinerpetics sHch a&Q on ARd gRBEIEIMpahni t ate; Astaxanth n;
Asterinic acid; Asteroidenone; Asym zeta- carotene; Aurochrone;

Aur oxant fyoaaziAzaf r . . I 'W]JQ%- enl e;
Bacterio r?/%:ﬂri n a?%ﬁ%ﬁ a@td;?{)jg@%%i n é.ﬁ%?{d@%gtg_ giro ?%%ﬁ%%ﬁ al pha;
Bact eri oruberi n; ainthecyBaias;eproanthbeyanidins; Bavdne3-oly; fbaesriols; diagbnespsi de;

Bact eri oruberin nopogl ycosj de; al pha- ) )
av%ngnes; isoﬁavanorrl)es; salts and esters thereof. This development is

=D

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 cﬁemically
synthesized. In addition, any suitable known or not yet discovered flavonoid
compound, and isoflavonoid compound, is within the scoi)e of the present
technology. A number of flavonoids and isoflavonoids are described in
USDA-Iowa State University Database on the Isoﬂavonefj Content of Foods,
Release 1.3-2002, and in USDA Database for the Flavonoid Content of
Selected Foods--2003 (http://www.nal.usda.
gov/fnic/foodcomp/Data/isoﬂav/isoﬂav.html) and
(http://www.nal.usda.gov/fhic/foodcomp/Data/Flav/flav.html) (both of them
herewith incorporated by reference). It will be evident to any skilled person
how to choose the suitable flavonoid and/or isoflavonoid compound for the
purpose of the present development. For example, flavonoid compounds for

the purpose of the present development may be, but are not limited to, (-)-
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Bact eri oruberin nononet hyl ether; Bi sanhydrobacterioruberin; 3,4,3 ,4'-

Bi sdehydr o- bet a- car ot ene; Bi sdehydrol ycopene; 2, 2'-Bi s(4-hydroxy- 3-net hyl -
2-butenyl)-beta, beta- carotene; 2,2'-Bis[3-(glucosyloxy)-3-nethyl butyll -
3,4,3 ,4'-tetradehydro-1,2,1',2" -tetrahydro-psi, psi-carotene-1,1"-diol; 2,2
Bi s[4 (beta D- gl ucopyran ony) 3-net hyl - 2- butenyl] ganmma, gamra- car otene
2,2 - Bis(4- hydroxqplﬂeqm Iﬁ]{cﬂeﬁm @ngdypRigimiR, qrereetn deltystrabndtaxifalig’ - Bi s( 4-
hydroxy 3- et hyl - 2- but [epS|] carotene; 2,2'-Bis(3- hydroxy-3-
met hyl butyl -3, 4, 3 eﬁver%e(if’r%lgetﬁgﬁk , 1,2 tetrahydro psi , psi

carotene-1,[" L di ol; 2,2'-Bis(3-net hyI 2 butenyl) [epsi], [epsi]-carotene;
2,2' - Bi@OB34Tet hy| ErosbibyWhidhdr oniallyGid Beekipstngs dignslid R RS]  pSi
-carotenml- 4(;? 2,2'-Bis Symath Ié% butgn ll)la tetradelﬁydro 1,2, 1
2 _tetrahydro- psimpelo xeteexyxytulogs pHosp tQpat*ngxsa(om BUrces soutetimes )

-1,2,1',2" -tetrahy, - Gan , lp, 2, 2 - Bl S hyl - 5-
C rret hyI pent osyl oX §69 t%%f{}%ml?fg % gt 1§‘§Eﬁ§‘5&? a@“gayi TV&O hto(L?c !aeﬁ&?ﬁt?p ,

psi - carot ene- 1, 1' ound gdfanylBemby gD Prioadbededo GatOhene;

2,2 Bls(rhanrmsyl oxy) - 3, % y% tetra dro 1 2 1',2" -tetrahydro-psi,
psi - carot ene- 1, 1' -Syinghetrigl ﬁﬁlf@fet{oﬂi)sl@le}‘-OICal oxant hin: Caithaxanthin;

Cant haxant hi n, Capsant hi n; Capsant hi n epoxi de; Capsant hi none; Capsant hone;

Caps oot @Bis C2PSCE I yaBRSSL MRS 1) R o BRI R0R ol BIBRIRALINGE
bet a- Car ot enal PSkan hylté@bpé@m%@er@tds aridthe hemslar@8idfd cartdon$arotenes.

al pha- Carot ene; beta- rotene: beta, bet a- Carot ene; bet a, ganmma- Car ot ene;

beta,[ep5|1- Car ot ene; beta, [ phi]-Caroten bet a, psi - Car ot ene;
gamma- Cal08134le; ga%@s@a%#@mtm@ﬁmg&mcwnm iggtive mayugenergly cefent ene:

[epsi] - Car otene: LSpsibo bhe S ASRE AP Al LAPS: bR BerndeBRIh Y P

- Carotene; zeta- Car ene;

[t het a] - Car ot ene; ndmm{@t@mn é@bﬂehm@%f@ihﬁﬂﬁtoiyﬁﬁtehc[c@ﬂb‘tdm@f@im
[phi], X- Carotene; [phi],psi-Carotene; X X-Carotene, - Car ot ene;

psi , al pha- Car ot eneem qumelﬁsautemmbnéearpteh@ﬂapaleaﬂ@é éar@ten@éltchnvatwe may

Carotene565 , 6' car i de; beta,
bet a- Car ot ene- 2 2' geg %ﬁ%gﬁft’f% caLm é_ﬁ@? gc%mﬁpsttfqns%elﬁ &g &t a-

Car ot ene- 3, 4- di ol ,syhﬁfeﬁcdl d%ri@adﬁbﬁfmﬁcﬁoteﬁm@'basddqiaﬁenb%ﬁpounds, however,
Car ot ene-4, 4' -di ol ;_ beta,[epsi]-Carotene- -diol; beta,[epsi]-

Car ot ene- 3, 3' - di owhlcbaltanqiglwsnbatmt@ﬂw@e@btn atarotsaeid dpgvema&gehecertam
3,3 -diol;

[epsi], émel?osdnlnents, terms such as carotenoid analog and carotenoid derivative may
generally refer to a synthetic derivative of a naturally occﬁn'ing carotenoid.
Examples of carotenoids are provided in the book “Carotenoids Handbook,”
edited by G. Britton et al, 2004, which is herein incorporated by reference.

[00137] It will be evident to any skilled person how to choose the suitable carotenoid

compound for the purpose of the present development.

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

beta-carotene.

[00139] Other non-limiting examples of naturally occurring carotenoids include:
Aaptopurpurin; Actinioerythrin; Actinioerythrol; Adonirubin; Adonixanthin,;
A.2.470; A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin;
Amarouciaxanthin A; Amarouciaxanthin B; Anchovyxanthin; 3',4'-
Anhydrodiatoxanthin; Anhydrodeoxyflexixanthin;
Anhydroeschscholtzxanthin; Anhydrolutein; Anhydroperidinin;
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Carotene-3,3 -diol; [phi],[phi]-Carotene-3,3 - diol;

psi, psi-Carotene-16,16' - diol; beta, beta-Carotene-3,3" -diol dipalmtate;
bet;[epsi]-Carotene-3,3 -diol dipalmtate; beta, beta- Carotene-2,2' -dione;
bet a, bet a- Car ot ene- 3, 4-di one; beta, beta- Carotene-4,4'dione;

bet a, psi - Car ot ene- 3, 4-di one; [epsi],[epsi]- Carotene-3, 3 -dione;

bet a, chi - Car ot eneAshydibrhadovibrin;enhydresapronsrthin; ARhydrodanmagol;

bet a, psi - Car ot ene- 4, 4: -di one; beta,[ phi]-Carotene: 3,4- diqne;_ psi, psi-
Car ot ene- 4, 4' - di oﬁelﬁydépwwwﬁ éqg‘{e%x@ll%)épé@mc%@h@p ﬁg‘ﬁggﬂ{%- epoxi de;
zeta- Carotene epoxhHel,ORiaheRAhAK slRpo et RGLASCR] 908 Beifcdtordh 1001 T Ol

bet a, bet a- Carotene-2, 3,2'", 3" - trol; “beta, bet a- Car ot ene- -tetrone;
chi chi - Car ot ene- 3al; 62'3Apd&beta-earotane] 2'dpt 4+ Apet ot Caarotenrial-2l; 8- Aped psi-ol ;

beta, beta- Carotene-2,3,3 .triol;. beta, heta-Carotene-3 4, 3" -1rjol;

bet a, bet a- Car ot effkotea-6raly 8-Apo-phi- C%@F%?r@;’e?tf:@’%ﬁ@ﬁ@ﬁef Betg-Apq-3| ;
beta,[epsi]- Caro =3, Al b hienalOBL1A, sl L= Garatene 20,3 ctriol;
beta, beta- Car ot e%%—gg?%f %&?% iooflggbgg?lé,ﬁggtdé 40 Cgorq?ﬂ&elr?% gae%?o %b(e"%gfe%{lelf a-
Car ot en- 3- ol ; bet betbetpa-Iicabtenaly befa:Afrel 2l; ¢arptendl; bar’goel#'-2aokenal; Apo-

Car of ot a b1 - bot SSFRPISLediIcg ARt B SECaiP b LAPS-t- el ol
psi - Car ot en- 3- ol ;.6 ' s olit, ' b Ot A3 191
[phi], [phi]- Carot it 2y : eEép ﬁ?ﬂ*’f?ﬁﬁf‘?‘f %%}ioi[(g-%%i%beg%bar%hﬁi(ﬁ?g%ciﬂ’ &5 ot en-
20- ol ; Car ot enonahgdefbeti:- civetea-12Gaicaich) bete; Afine? ‘ecabetezoiCacidy ta-ApoRe,
Car of en- 4- one: - beFA0gErE S SRURYSIgh Bet i -cocol PR A WD 1

r ot en- 4- one; bet4; 4 3 , : ¢ : a-
Car ot one; Cel axantihianoickbidl Gath 5aJat 19 Rardi . GUia XA t a2l .
Chl or el | axant hi n; E@?‘é‘r"?@?&%; Poroxaerrllt0 i r??d’%cﬁ‘?gsmg% Eaelﬁg?aSn? P?\ta
G tranaxant hi n; aApb2!-Cirbtenol; iApo-Bhtcaxdithinely Aipo:2-ipdopendlj Apadrlycuperal;

beta-Ci traurinol; G troxanthjn; Qo ound X, C. p.: _Corynebacterium

poi nsetti ae; OOryAeszéﬁmppﬁn%gpn%ngaaﬁmﬂs ép«arégsméax hgls.Apodddy - C . ;
Crocetin; gamma- [, J 0k “'qﬁml 1oy SHAEEL A B3 9] ﬁ.‘%%l ester;
Crocetin dinet hqulgga?g?@al&g@ggﬁ n rg‘gen |{’o [ oisjg%axg%cos’yéﬁb é%g%{agr; ocetin
gl ucosyl nethyl dApsidezeaxintiviaall ABtageinpysincenopAstagdne diiabmitate; Astaxanthin;

Croceti nsem al dehyde;. Crocin; Cr.ocoxanthin; Crustaxanthin; Cryptocapsin;
Crypt ocapsone; Cr dpieHRisrasih Asterqidenane; As1we. 7ette SRtotste afBIoshroms; a-

Crypt oeutrepti el lgﬁﬁﬁ‘ 'thﬁ'-%“ytdﬁ .g&/é’aﬁ%m@e){@eomnaxant hi n; Crypt oxant hene;
pha- Crypt ox: eta-

Crypt oxant hi n; al Coxant i n; ypt oxant hi n; Cryptoxant hin

[00140] Bacterial phytoene; Bacterioerythrin alpha; Bacterioerythrin beta;
Bacteriopurpurin alpha; Bacterioruberin; alpha-Bacterioruberin;
Bacterioruberin diglycoside; Bacterioruberin monoglycoside; alpha-
Bacterioruberin monomethyl ether; Bisanhydrobacterioruberin; 3,4,3',4!-
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-
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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;
Crypt oxant hol ; Cucurbitaxant hin; Cyclic zeta-carotene; Cynthiaxanthin;
Decahydro- beta-carotene; 1,2,7,8,11,12, 7,8 ,11',12'- Decahydro-psi, psi -
carotene; 7,8,11,12,15,7',8",11',12"',15" Decahydro- psi, psi-carotene;
1,2,7,8,11,12, 7', &sj,psi-cattencth t'adighl 22 -Bis(Opnethyle 5 Gasthylperitosyloxy)-

B e PSSO PR TR e 855,
Bi sdehydro-, D d hi
e o, S gt tncp Ly g9den ot i

Dehydr ocar otene I e
3, 4- Dehydr o- bet a- datrmdehyé‘o-BZ,,llﬂ'46mdhydrospsg;epsiraarowaedtlé«iml Bixin;
3',4' - Dehydrocrypt oxant hi n; Dehydr ogenans-P; Dehydrogenans-P;

denyar oGUERL- phy (GAHEAAE ef‘@@i‘r@gmﬁﬁi‘&%ﬁ@%&ﬁ% psanthit; Capsanthin epoxide;

Dehydr ohydr oxyechl @%@M&{ Ut ehddchronte: S ;
Dehydr ol ycopene; Dehygr ol ycopene; & 1% Dehy ycopeér)p%engﬁﬁ%&He

%)éh d12' 1 g)le?ydr (i)glcﬁmsombonegﬁm'tngoxax;thm l&-Gam%JWBbﬁeilehpdmntga;mmhmﬂeﬁfz
r o- or - 0X0- ganuna- car ot e ropapi.li o rin; ,12-
gﬂ%groph%/t oene; t1 arc’i‘?"%‘ﬁ/g%‘f?ﬁﬂL nBe @@E@cﬂ%&rﬂ% ‘?Ihk(gﬁlc'hidfn;
roretrocaro N -
y e@ﬁ'gtgﬁe AC&PSQXQ?(E %ﬂg %ﬁg}%&}iéﬁﬁ%@é}ﬁ‘)ﬂé@%@ Ca?c}ter}e} o

Dehydr or ubi xant hi n ydrosqua r ozeaxant hi n

Dehydr ozei noxant hlm&ghlmaﬁerMe;db)ata;{gm] Qlasiseres; bém;ﬁplyall{hmtmw;lbéta,lpsp
Deoxylutein I|; roxydecaprenoxant hi n; Di adi nochronme; D adj noxant hi n;

Di anhydr oeschschol QQH?’rﬂaﬁlm%r ATOL @ea%'l‘im?é’tgﬁmgﬁ‘r @r@tg@e W&PSP arotene;

Di apocar ot en- 4- al 6stbad® 1 -

dial; 6,6'-D apoc[arélga:ﬁe%gbgﬂgc[%l C égrlaed [epgi]g g‘"é’g%“ga e@ﬁ@ﬁ%@@k@aﬁ’&g@e di ¢

acid; 4,4'- D apoc[apm],pm—@amtenemtamawtehe iataﬁlartﬁerreossgm peta-Cafoténe;

Di aponeur osporen-4- oi.c_acid; 4, op t oene; tof ene; 4,

4'-Di apo-7, 8, 11, 14 %ﬁ%ﬁ%@&%ﬁ%@? o&mtnh[ph@%@ e al so

Dehydr o-, Mbnode a e

3,4 -D dehydr o- Z@é}g&ggt}gﬁg’p?aggl{ageﬂé’y’%i ; ;eﬂ% %qﬁ&gﬁdg’sgﬂ ant tene3 :

4' - Di dehydr o- bet a psgpm-@aiotehar{ﬂfefa]-(wrote&- bhefar Catvyeirecs, 6,§| 6'ﬂhepoxnhrb¢ta>n 16-al ;
4- Di deh -

3, dehydro- bet acgrg%e%e 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-Carotene- 3,3'-diol; [epsi],[epsi]-
Carotene-3,3'-diol; [phi],[phi]-Carotene-3,3'- diol; psi,psi-Carotene-16,16'-
diol; beta,beta-Carotene-3,3'-diol dipalmitate; beta,[epsi]-Carotene-3,3'-diol
dipalmitate; beta,beta- Carotene-2,2'-dione; beta,beta-Carotene—S,4-dione;
beta,beta- Carotene-4,4'dione; beta,psi-Carotene-3,4-dione; [epsil,[epsi]-
Carotene-3,3'-dione; beta,chi-Carotene-3',6'-dione; beta,X-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;
chi,chi-Carotene-3, 6,3',6'-tetrone; beta,beta-Carotene-2,3,2'-triol; beta,beta-
Carotene-2,3,3'-triol; beta,beta-Carotene-3,4,3'-triol; beta,beta- Carotene-
3,4,4'-t1i61; beta,[epsi]-Carotene-3,4,3'-triol; beta,[epsi]- Carotene-3,19,3'-triol;
beta,[epsi]-Carotene-3,20,3'-triol; beta, beta-Carotene-3,4,4"-trione; beta,beta-
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carotene; 4,4'-Di dehydro-beta -carotene; 3,4-D dehydro-beta,[epsi]-carotene;
3, 4- Di dehydro-beta, [phi]-carotene; 3,4-D dehydro-beta, X-carotene; 3',4'-

D dehydro-beta, psi-carotene; 3',4'-Di dehydro-ganuna, psi-carotene; 7, 8-

Di dehydro- [phi], [phi]-carotene; 7,8-Di dehydro-[phi], X-carotene; 3, 4-

D dehydro-psi, psi-carotene; 7, 8-D dehydro-beta, beta-carotene-3,3"-diol;

7,8- Di dehydr o- bet aza{r@eﬁizlolcsétg.esﬂaecém@en-ﬁbpIbeta%e& @hﬂe@w& Qﬁggq%et a-

carotene- 2,2'-dione; , hydr o- bet a, psi - car ot en
3,4 =D dehydr o- b@motbn-ﬂaolcbﬂ@,{@ﬁ}]a?mten-é qlAbet@)[albeﬂﬁhrMehrét-al, bethfiepsi]-

[pﬁid4bl 3 R R CRBle S5 Bttty o bt e Cien™
Di > e ol
3,40 Seh%?opﬁﬁaﬁ)g.éﬁ?g‘?%?gﬁmﬁ o TepeB e ustin- 46 3R R ARl 381 ©

bet a, bet a- car ot en- {plmﬂ;@hJBCawteﬂal@ehipianphdt@arpmn- 2@:oh ICaretedomabizhyd; beta-
7', 8" -Didehydro- be , bet a- c e 3, 4- D dehydro-1, 2-
di hydro psi , psi - gtﬁgones FeB 01'2"4 ﬁ?tﬁ»}’aﬁao%%rpteas‘ﬁ QneegF"@i[@?ﬁl]ZO al ;

6, 7- Di dehydr o-5, 6 %eﬁ‘&g%@ tﬁetg,z%pgﬂcéﬁl%tte%n?-oﬁe ‘?bega%f? bgrot?n-4 -pne; gamma-

3',4' -Di dehydro-1' psi - car ot en
Di dehydro 1',2' -di t@edoinn-l@ledm plpha- CavwherCeldxantiindlldtiquiRantdin Ay dehydr o-

1,2 -di hydro bet a, caroﬂtpnne 4,6 2" - di oagn 2 3,4-Didehydro-1, 2-di hydro-
psi , psi - car ot ene- 1 }EBDWHWW seCldorobagisns; Shiresanthing -

car otene-3, 5,6, 3" - t(ﬁﬁ' ey, fﬂ{n&:&%ﬁd t _
carotene-3,5,3" -tri me@&éﬂ&&hy ro- 31 ﬂ?%éjbﬁf)a %@?‘&%ué?b %tﬁe-
3,5,3 -triol; 3', 4'Cibhaltdends etd-CitZaurisibl) Witrox dneia, (Dc&hpdlﬁxﬂ@(empJZ 1 , 2" -

triol; 1',16" - D|deh dro-1', 2" -di hydr o- bet a, psi - car ot en- 2

Di dehydro- 1',2' d.%@@aﬁsﬂmmmemaet@m exagthin; élowexaitbwlaml@ Cp.;
di hydr o- bet a, psi - 0 a%{jo% I

caroten-l-ol; 3 ,4'="Dd 'h(;{fr Mdroxeﬁ%a%e%ggdl@ﬂ&&)ﬁgcaﬁi

Di dehydr oi sor eni er aliglneosyBestet; Crdhedﬁﬁmmylésﬂeﬁt&oqﬁmmﬁabm;éIghico§y18-
Di dehydrorenieratene; 4',51- D dehydro-4,5 -retro-beta, beta-carotene;

4' 5" - Di dehydr o- 4, SHeste; Cenckin alusgsyl n@ﬁ%é@ﬁf@r Cbp@mmwaﬂg@a iohipykasier;

car otene; 4',5 -D r 3
5 -Di dehydro 4,5 -(&pgéoi{ngaﬁiai}?h&a cde%?% ’g(tr%%?@g’]ﬁ one g‘f'gm 9132’&&!@8114
Di dehydro-5, 8, 11' lﬁypﬁoeagsahe‘ccrgptbehmﬁiepalpm-@rﬁmmmuaaoﬁe &etam ol; 6,

7' - Di dehydro-5, 6, 5 tetrah?/dro bet a, bet a- car ot ene- 3, 5, 6, pentol;
6, 7- Di dehydr o-5, 6, ij}’BtOB‘#W@ padeoCrmtailayiy Srynipwonsrantin QI‘YPtOSanttl@ler ol ;

Cryptoxanthin; alpha-Cryptoxanthin; beta-Cryptoxanthin; Cryptoxanthin
5,6,5',6' diepoxide; Cryptoxanthin 5,6,5',8' diepoxide; Cryptoxanthin 5,8, 5',8'
diepoxide; Cryptoxanthin 5,6-epoxide; Cryptoxanthin 5,8-epoxide;

Cryptoxanthol; Cucurbitaxanthin; Cyclic zeta-carotene; Cynthiaxanthin;
Decahydro-beta—earotene; 1,2,7,8,11,12,7',8',11',12'- Decahydro-psi,psi-
carotene; 7,8,11,12,15,7',8',11',12',15' Decahydro- psi,psi-carotene;
1,2,7,8,11,12,7',8',11',12'-Decahydro-psi,psi- caroten-1-ol;
Decahydrolycopene; Decaprenoxanthin; Decaprenoxanthin diglucoside;
Decaprenoxanthin monoglucoside; Deepoxyneoxanthin; Dehydro- see also
Bisdehydro-, Didehydro-, MonodehydroDehydroadonirubin;
Dehydroadonixanthin; Dehydrocarotene II; Dehydrocarotene III; Dehydro-
beta-carotene; 3,4-Dehydro-beta-carotene; 3',4'-Dehydro-gamma- carotene;
3',4'-Dehydrocryptoxanthin; Dehydrogenans-P; Dehydrogenans-P;
Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P 439 mono-OH;
dehydrogenans-Phytoene; dehydrogenans-Phytofluene;
Dehydrohydroxyechinenone; 3'-Dehydrolutein; 3,4-Dehydrolycopen-16-al;
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3, 4-Di dehydro-1,2,7 ,8 -tetra hydro-psi, psi-caroten-1 -ol;

Di dehydrotri kentriorhodin; 7,8-D dehydrozeaxanthi n; Di denethyl ated
spirilloxanthin; 1,2,1',2" -Di epoxy-2,2'-b is (3-hydroxy-3-nethyl butyl)3, 4-
di dehydro-1,2,1',2" -tetrahydro-psi, psi-carotene; D epoxy bet a- carotene;

58,5 ,8" - D|epoxycry xant hi n; ; tetrah dro-
bet a, bet a- car ot eneD gycg okycopeners, éﬂ?ﬁb}'dEIEOBenesliiﬁrlaﬂgb@k@ycopersene 7,

bt a- car ot ene; 5. 6| b PpPebydpobto et 1, LA A EERR s yin: 3.0

car ot ene- 3, 3' - di ol DeEycﬁo-EW '@)ri@l)-@ﬁ@»gumnﬁr&r&en&ﬁehydx@ﬁyﬁh ; PRI
carotene-3, 3" -di ol ; 5,8 8' t et r ahydr o- eta bet a-
car ot ene- 3, 3' d| ol Degfcko@lytqpne[j bﬂ@xﬁeh}@'@hgtoeﬁeat?eﬂehﬁ plsctasiazanthing-

SO 5 5.5 g b DRk RR g £ty ol Sub AR B sk R SAe . °F
6,5 8 - D epoxyzea dirombmaﬁﬂﬁnED &O%WYZGM&'EDEHydroMﬂhh@SDSy| 8,

8 - di apocar ot ene- 8 di oat e; eta, D-gl ucopyranosyl)

di apocar ot ene- 4, 4' Déhﬂk@%ﬁmqaagm&e}meﬂw ’fed)aﬁ’lb?p@ém%ﬂ:)@ﬁé)l@maﬂﬂh@,ate

D hyaroanhycr or body i 7 Dot s oA AR O 2y o
apo- bet a- car ot en- 8Digd®xabthirf} Di lﬁchoa@ﬁanl&n,mr-}) et St 44~ one;
7, 8- Di hydr oast axant hi n; bet a- Di hydr ocar ot ene; -Di hydro- 43 bet a-

carotene; 3,4-Di hmeowp@n&aal@ﬂéanpmamtemﬁf&dtalxﬂeS ieposrasene-8,8' diag' -

o, pat < oat b encbBEDRRSefiesB N bp AT AR sy s i U
Di hydro-[epsi], psibi Ee&bﬂ:ﬁﬂt-oﬁ: aardmmmi@oﬁairam@éxﬁt 8pe; D%pcﬁreﬁ}obif&é@ﬂf-
r

psi , psi - carot ene; 7, hydr o- psi , psi - car ot ene; R% o- bet a
bet a- car ot ene 3, 3' Olﬁlagld 44 IBaPOPhYﬂQWﬁ;&AbEﬂ@OphﬁOﬂ&mﬂé -DBanor7,8,1di 18 ;

Lepsi ], pei - car ot erReaniors NGRS Dl Bidptyaune e U Bbfidron 20. g o

5, 6- Di hydr o- bet a, bMoﬁo&&fﬂP@Bﬂ'—hEbh@dl% 2'Iagbf5éfarca'§ot§n-2DhlhS'dt'-@Mehydro-Z'
bet a, bet a-carot ene 3, 5, -tr|oI dro-beta, psi-caroten 1'-ol:

7', 8' -Di hydr o- bet aanpsbetmam@af@ldl 8-&@%@6‘1&&@@[ i Didehydrobetemsin- 1' - ol ;
l%etza ?arg?;gepgl Sp%%tcarlgt glo a Bgie%YS%S D’dI? i O?tgr?égﬂé 34-Didehydrosbeta.bety:
3 -tetrol; 7,8 (Orca}obeﬁé '4 Dl]jﬁligﬁ}%'@-%élﬁr 826836 13hY-Di AP -bKtA) fpsig-carbtend; -
D hydro-3', 4' -dehydro- 3
3 4-D1dehydro-beta [phi]-carotene; 3,4-Didehydro-beta,X-carotene; 3',4'-
Didehydro-beta, psi-carotene; 3',4'-Didehydro-gamma,psi-carotene; 7,8-
Didehydro- [phi],{phi]-carotene; 7,8-Didehydro-[phi],X-carotene; 3,4~
Didehydro-psi, psi-carotene; 7,8-Didehydro-beta,beta-carotene-3,3'-diol; 7,8-
Didehydro-beta,[epsi]-carotene-3,3'-diol; 3,4-Didehydro-beta,beta- carotene-
2,2'-dione; 3',4"-Didehydro-beta,psi-caroten-16'-oic acid; 3',4"-Didehydro-
beta,beta-caroten-3-o0l; 3',4'-Didehydro-beta,beta- caroten-4-ol; 7,8-
Didehydro-beta,[epsi]-caroten-3-ol; 7,8-Didehydro- beta,[phi]-caroten-3-ol;
7,8-Didehydro-beta,X-caroten-3-ol; 3',4'- Didehydro-beta,psi-caroten-3-ol;
3',4' Didehydro-beta,psi-caroten- 16'-ol; 3',4'-Didehydro-beta,psi-caroten-18'-

o

ol; 3',4'-Didehydro- beta,beta-caroten-4-one; 3',4'-Didehydro-beta,psi-caroten-

4-one; 7',8'-Didehydro-beta,beta-carotene 3,4,3'-triol; 3,4-Didehydro-1,2-

dihydro-psi,psi-carotene; 3,4-Didehydro-1,2-dihydro-psi,psi- caroten-20-al;

6,7-Didehydro-5,6-dihydro-beta,beta-carotene-3,3'-diol; 3',4'-Didehydro-1',2'-

dihydro-beta,psi-carotene-3,1'-diol; 3',4'- Didehydro-1',2'-dihydro-beta,psi-

carotene-1',2'-diol; 3',4'-Didehydro- 1',2'-dihydro-beta,psi-carotene-4,2'-dione;
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di hydr oxy- ganma- car ot ene; 1, 2-Di hydro-3, 4- dehydrol ycopene; 1, 2-Di hydro-
3, 4- dehydro-1- OH | ycopene; 7, 8-Di hydro-4,4'- diapocarotene; 7',8'-Di hydro-
4,4' -di apocaroten-4-al; 7',8' -Di hydro-4,4'- diapocaroten-4-o0ic acid; 1',62"-
D hydro-3', 4' -di dehydro- 3, 1' - di hydr oxy- ganmma-caroten-2'yl rhamosi de;
1',2' -Di hydro-1', 2' -di hydroxy-4- ketotorulene; 1',2 -Di hydro-3,1'-
di hydr oxytorul ene 9H@i@@hﬁﬁ@-l32—d1%ydrng§1)fﬂf-95r§teﬁe-1 (i'-(mﬂj Wog'ymlf[ag%alﬁ-%bﬁ- .

xH[ - dor adeci n;

r hamrmosi de; 1° O hydr o- 4, 27 t orul ene; - dro ;
1',2'-Di hydro- 1 gﬁlﬂl&dﬁ@ybetégbetalruaamtymbr hﬁ;ﬁsiﬁt@mé 6 1—D1dehyﬂrdw{j,(6|=dihydregl ucosyl 4-

Kk t t I yd 1 - -.Di hyd 1
hid?oiiﬂhfzfobact St by g DAY T RS 8h SGvorberptat o
ganmma- car ot ene; c%ofeﬁ% w/siB oibi; oD RN B4 Qf‘diﬂﬁirQIb‘éfa,lﬂsﬁeé‘ro%H@qh hde;

1',2' - Di hydro- 1' - hydr oxy- 4-ket o-'gama- carotene , lydr oxy-
4- ket ot or ul ene; 1'&dl; ]l:‘)ﬂﬁ‘y]axdohydroﬂyﬂ'rdnhydrd-ble'a;pxi-oaruteafﬂé-ohI3144'9@1&&1;}1&10-2 -

ol Utosi de; 102 - DY ST SRS AR GEh g dns A RIS i e o
Di hydr ol ycopene; 1car8ten- By AT QDY SR ﬁﬁe}% @pengﬁ%pl P%i 3ig42- Di hydro-

1- met hoxy- | ycopen-20-al ; D hydrorre oxyly 5, 6- Di hydr d-4-
met hoxy- | ycopen- 6- Bubhydrle—&DhmmW-rgamnmsmotemm7 &D1dehyd&1mrdmmmnep$,ﬁbr ene;

i hyd | - d |
a ﬁyc[i]r o%hlr FI i psi axé?‘ffeﬁ?'%e ‘b%ﬁ? rfr%ﬁe’ 7180351‘1 X@J?fr%g%f:?ﬁr@eﬁeﬁ 1,2 -
Di hydrophyt oene; 1pgsdadpedy, 9%&6—%&%%@:&&@@ %)/igbor hoﬁ&%&ﬁ Bét&,?& 7, 8-

Di hydro-8, 7' -retro- bet a, bet'a- car ot ehe: I brin;

(or7',8")-Dihydr oswoiene;&dellrydmoreﬁ*p«gamaqycahotmpj*n@;SbDaﬁnhgdroﬂS‘-rbﬁb-
Di hydr ospher oi dene

Di hydr oxycant haxant’ﬂ?’heta?a%% igo(ilei&pg?ﬁhghgcgp&%,{gtro-getg,bgahgpaqtm

e oo en: 2 33 B DRI 81 oo {00ty Syl 0n-

Di hydr oxy- bet a, bet 3,5¢8triol;e\eFDidehydre5.6;5',6 t&frah;?dfwﬂeta;hyta—dalmtme—f{ é,pgﬂ,}’ .

D1y Oxy- chi  cbi - DSk BAEASR R &0 e iy e o catatshesba. SHFBOEn 4.

IEERATCH St sk ch e
D1dehydrotnkentr10rhod1n 7,8-Didehydrozeaxanthin; Didemethylated
spirilloxanthin; 1,2,1',2"-Diepoxy-2,2"-b is (3-hydroxy-3-methylbutyl)3,4-
didehydro-1,2,1',2'-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-ol; 5,8,5',8"-Diepoxy-
5,8,5',8'tetrahydro-beta,beta-caroten-3-ol; 5, 6,5',8'-Diepoxyzeaxanthin;

5,8,5',8'-Diepoxyzeaxanthin; Digentiobiosyl 8, 8'-diapocarotene-8,8'-dioate;

Di-(beta,D-glucopyranosyi)-4,4'- diapocarotene-4,4"-dioate; Diglucosyl 8,8'-

diapocarotene-8,8'-dioate; Dihydroanhydrorhodovibrin; 9',10™-Dihydro-9'-apo-

beta-carotene-3,9'- dione; 9',10'-Dihydro-9'-apo-[epsi]-carotene-3,9'-dione;

7',8'-Dihydro-7'- apo-beta-caroten-8'-one; 5',6'-Dihydro-5'"-apo-18'-nor-beta-

caroten-6'- one; 7,8-Dihydroastaxanthin; beta-Dihydrocarotene; 1,1'-Dihydro-
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bet a, chi -caroten-6'-one; 3, 8-D hydroxy- chi, X-caroten-6-one; 3,3'-

D hydr oxydehydr o- bet a-carot ene; 3, 3'- D hydroxy-7, 8-dehydr o- bet a- car ot ene;
3,3 -Di hydroxy-7,8,7",8" -dehydro- beta-carotene; 3,3 -Di hydroxy-7,8-dehydro-
bet a- carot ene-5', 6' - epoxi de;

3, 3" - D hydr oxy- 2 3-di dehydro bet a, het a- car ot ene- di one; 3,3

Di hydr oxy- 7, 8- di debfjesrajens; 3gebiiydr-betasarotens; 7,a'r]alhé’df%bet8‘°ﬂ°tene 7, 8-

Di hydr ox 78d|d .C t [0)¢ 2, 3-
di dghydrg bet a, beteg Sér o?gttﬁl’%% onoétsl?%% @rt%hﬁdrar 'b%pargteﬁg, éwg 8"
bet a, beta- car ot engﬁmﬁa ?sr&r&en@lm&'@my&oﬁdata]lddﬁﬂbﬂy GLMDﬂLyﬁﬁi-Eépsﬂ,pr

car ot en- 4- one; ydroxy-2, 3-di dehydr o- bet a, [ epsi ] - car ot en- 4-0ne;
3, 8- Di hydr oxy- 7 scam@n@; %—zetx catency h2(Didro- Bsigsi-carateaecks- 7, 8-

O o DR DA EARL FEOMAREnGa s i 3 g e 0

Di hydroxy-3',4' -di DﬂMﬁU—Bcﬁ,psﬁcar&bﬂié’}M‘W dﬂ@l%t%1@$1h9@zfocﬁd?ﬂpﬁ-o@f&enel3 18- -
D hydroxy-3', 4" -di dehydro hydr o- bet a, psi - car ot en- 4- one; 3, 5-

Di hydr oxy- 6, 7- di deﬁtyhﬂoS'sD@ydrO-ﬁeps’dmsx-@mgfsnwnﬂ' dapb-lb%Dahydé@rmtmh 8' - one;

6, 3' -Di hydroxy 7' dr. V4 t ene-

3, 8-di one; 3, ’2“%@%%3% gl%l?% @Dl@?@%@g@%&é £a9%t O?g%eg ??}I(gagg

Di hydr oxy- 5, 6- dl hYDﬂ@dﬂo-@etaﬁtFHﬂa b&bﬁn@arsqtuaﬁbllﬁ 2‘-@1hyc§0-@e@ﬂ@¥dﬁr@ﬁéﬁ 150k

di hydro- 1 O -apo-beta-caroten-10"'-o0ic aci d; - Di hydroxy-5 6-di hydro 12' -

gpo bet a- car ot en 178 -Dlikydue-bata,8i-earoon Byels b)%rDThB@I@I-l[PbthSJ- Qﬁf@tﬁn-l'-o 1,2-
t t
D1 hydroxy- 17 2' - dPHYARGBBS ekl ol SEhd oot B AR TR R et o1 e

3,3' - Di hydroxy- 2, 8 6-Iihjero-thei ?pﬁ%&o@e’ﬁ%@tfﬂ%‘%tfbl B eaer8)- 3' - di acyl ate;
3, 19- D hydr oxy- 3' 6' - d| oxo- 7, 8- di dehyr o- beta, chi - caroten-17-al

1, 1' - Di hydr oxy- 2, 2Dilyidradecsmeydxanthin momgtuqomde; E2-Dipidro-3, 44dehydro-3,1'-

3,4 -tetrahyd | Di hyd Di hyd
ooy ot phacar o ol ARSI BIBS A0 iy dioeqngnes T4 Bty
Di hydr oxy- 5, 6- epoxy zhsh af-@‘l—ﬁﬂ% éne378£b1hy&%m<¥- 51a§00a?&@ffé‘7b?11?1hy&1%[ ot ene;

2- (Di hydroxyi sopent ‘enyl -i sopent enyl - bet a- carot eng;
Di hydr oxyi sor eni eré,ﬂbduapo@;rtﬁbn—ﬂ)raﬂ;yﬂﬂbl?;hydrd(ﬁﬂbdgipaca:ro’enel-oﬁ agid; 1',2"-

Di hydr oxyl ut eochro y open hydr o

net hyl pent osyl oxy)gg‘l dyo- 9@‘?6‘@%@1&9 gf ‘ghYC%’ ?aéo%g%,y&g]?wm&z one;

Di hydroxyneurosporp@e_Dlg dré-1+,BLdiy r8:¥3¥42kéi!6’t6ru.ﬂ’§ieal Sﬁﬁfb-%tfme' 3, 4-di one;

3, 3" - Di hydr oxy- 2- nof - 13- }()eta beta carotene-4, 4" - di dne- acyl ate; 3,3'-
d1hydroxytorulene glucoside; 1',2'- D1hydro-3 1'-dihydroxytorulene
rhamnoside; 1',2"-Dihydro-4,2'- diketotorulene; 3'-Dihydro-[boxH]-doradecin;
1',2"-Dihydro-1'-glucosyl-3, 4-dehydrotorulene; 1',2'-Dihydro-1'-glucosyl-4-
ketotorulene; 1',2'- Dihydro-1'-hydroxy-gamma-carotene; 1',2'-Dihydro-1'-
hydroxychiorobactene; 1',2'-Dihydro-2'-hydroxy-3',4'-dehydro-4-keto-

gamma-carotene; 1',2'-Dihydro-1'-hydroxy-3,4-dehydrotorulene glucoside;

1',2"-Dihydro-1"-hydroxy-4-keto-gamma-carotene; 1',2'-Dihydro-1'- hydroxy-
4-ketotorulene; 1',2'-Dihydro-1'-hydroxy-4-ketotorulene glucoside; 1',2'-
Dihydro-1'-hydroxysphe roideneone; 1',2'-Dihydro-1'- hydroxytorulene
glucoside; 1',2'-Dihydro-1'-hydroxytorulene rhamnoside; 1, 2~
Dihydrolycopene; 1',2'-Dihydrolycopene; 7,8-Dihydrolycopene; 1,2- Dihydro-
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'-
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D hydr oxy- 2-nor-13-bet a, bet a- carotene-4,4' -dione-3,3" - di-acylate; 1, 2-

D hydr oxyphyt of | uene; Di hydr oxypirardi xanthin; 3,3"- Di hydroxyretro-beta-
carotene; 3,3 -Di hydroxy-2,3,2', 3" -tetradehydro-

bet a, bet a- car ot ene- 4,4 - di one; 3 3 D hydroxy-7,8,7 ;8 -tetradehydro-

bet a, bet a- car ot ene- 3) I one; Di hydroxy-2,3,2',3' teradehydro-
bet a, bet a- car ot eneP e’él“r’ﬂsﬁ @@W@‘87ﬁe@'bﬁﬁﬁ9@r@%glﬁm, ,,37 8' -

t et radehydr o- beta -4 ) 4
tetradehydro-1, 2, 1 tgéra r’gmﬂ F);I - gntgm 33 | one; 3,8'-
Di hydr oxy-5', 6' 7 Dﬂiydtcmphﬁbmne; -19), }%-dbﬁxgz&‘osﬂmrelﬂeieaamaDﬂiyafbsﬁmlloﬁﬁmhmi

1 D|hydroxy 1, 2 1' 2'-1etrahydro-zeta-c ene; D hydro 56,5
6' -tetrahydro- bet a3 BeP&th% &%@W@mnd} gn‘%&‘%foéyﬁiﬂhﬁ Qigl}e,ﬁ%lDﬁlydg)xy-

t et rahydro-chi, chi ) ‘%ﬁ& 3ZH ene
3,17- iol; D ket 0-5&2(%%10 gdxﬂﬁfbe boneaﬁ Qﬁ ilgﬁéi?acterl of uBeri n;
3, 4-Di ket o- beta- cbpmﬂ-emtené 2]53' DJHydtomthtwbetasea’roteﬁel-a 4'- dione; 3,3'-

4,4' - Di ket o-gamma-carotene; 4,4' - et ocynt hi axanthin;, 3, 3'-

Di ket odehydr o- bet aDQ%/ﬂ&Xér@t%heta‘Cﬂoﬁﬁnﬁﬁtﬁd}@Gp%ﬁ'eDﬂ?de&xtYobﬁtﬁéﬂlﬁﬂxant hi n;
D ket oretro- b«%r@teﬁ%ﬁ% ﬁg’ﬁﬁ’ gaﬁamy@oﬁgtbg{agﬂ g&gt%g r4o hﬂe .GayJ ot ene;

Kk
3' -
2' -Di ketospirill oxant ydrbzeaxant hi n;
3
3 -

- Di met hoxy- bet Biydisxycshi ehiec@otee-6, 6'-d1@hézm‘,3”lmihfydrmt- &cﬁaﬂiwd-éaroteﬁmot ene;
D net hoxy- ganma- car ot ene; 3, 3' - Di nmet hoxy-

- dehydr o- ganm@ne; 4 Solihydr oxy-heta, thﬁ@?Wy‘}@n@b-%lz dJahydrosy-betadensi]-o' | 7

4'
hexahydr o- psi, p r0 e -

, 8' - hexahydr o- ps‘?dxp%ﬁ 40%%2 bﬁ@yone J@&%%@ ne %tgﬁq §ng§gﬁmé{|yo 1

,1', 2" - t et r ahydr obgis chipsirote 6o 8, 8-Dﬁ@drdi'ynﬂilb(l-&afro€’enr61-0ne (3!,31ehydr o-1,

,1',2" -tetrahydro-psi, psi-carot en-4-one; 1' - Di net hoxi 8,1
hexahydr o- psi , pRihyeeesydehiro-beta-capytonss B\éxPﬂ.!}’f?O’?Y'gg ehygrolbetgcarotene

2015 Pl S A PG o s S  h

t et radehydro- 1, 2, 1pet2-carotciet BV oﬁlrdés?: 3'PDihyﬂfU tendidehydrotietdssta-¢ardtene-
D met hoxy-1, 2, 1 2' -tetrah dro-qf carotgg 20-al; ?(I:iLml Di met hox

1 2,1", 2 -ttt ahy dh4-Bensiid'- Dindrasychs-drichydrmyets bscparolens 4, 41adwzre 35
{etramaro D coponcP THEESET et Mo fa e e FBLIORY Sy hibyaer 23-
Di met hyl croceti n; &}da}eﬁdﬂyibeﬁ,tﬁtauehr@ta@q&fm;EBEDﬁ;yﬁroxydI'GaﬂﬂehﬁrﬁFdidm{H)etﬁ 8" -
di apocar ot ene- 8, 8' -di oate; D neapolitanosyl -8
caroten-4-one, 3,4'-Dihydroxy-2,3- d1dehydro-beta beta- caroten-4-one; 3,3'-
Dihydroxy-2,3-didehydro-beta,[epsi]-caroten-4-one; 3,8-Dihydroxy-7',8'-
didehydro-chi,X-caroten-6-one; 3,6'-Dihydroxy-7,8- didehydro-6',7'dihydro-
beta,[epsi]-carotene-3',8'-dione; 3,3'-Dihydroxy- 7,8-didehydro-7',8'dihydro-
beta,chi-carotene-6',8'-dione; 3,1'- Dihydroxy-3',4'-didehydro-1',2'-dihydro-
beta,psi-caroten-4-one; 1',2'- Dihydroxy-3',4'-didehydro-1',2'-dihydro-beta,psi-
caroten-4-one; 3,5- Dihydroxy-6,7-didehydro-5,6,7',8'-tetrahydro-7"-apo-beta-
caroten-8'-one; 6,3'-Dihydroxy-7',8'-didehydro-5,6,7,8-tetrahydro-beta,beta-
carotene- 3,8-dione; 3,3'-Dihydroxy-5,3,5',8'-diepoxy-beta-carotene; 5,6~
Dihydroxy-5,6-dihydro-10'-apo-beta-caroten-10'-al; 5,6-Dihydroxy-5,6-
dihydro-10'-apo-beta-caroten-10'-oic acid; 5,6-Dihydroxy-5,6-dihydro 12'-
apo-beta-caroten-12'-oic acid; 3,3'-Dihydroxy-7,8-dihydro-beta, beta-carotene-
4,4'-dione; 3,1'-Dihydroxy-1',2'-dihydrotorulene; 1',2'- Dihydroxy-1',2'-
dihydrotorulene; 3,3'-Dihydroxy-4,4'-diketo-beta- carotene; 3,3'-Dihydroxy-
2,2'-dinor-beta,beta-carotene-4,4'-dione-3, 3'-diacylate; 3,19-Dihydroxy-3',6'-
dioxo-7,8-didehyro-beta,chi- caroten-17-al; 1,1'-Dihydroxy-2,2'-dirhamnosyl-
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di apocarotene-8,8' - dioate; 2,2-Di nor-beta, beta-carotene-3,4,3",4'tetrone;
D noxant hin; 3, 3'-Di oxi-4-o0xo-beta-carotene; D oxo-, see also D keto- or -
di one 5, 6- Di oxo-10'-apo-5, 6-seco-bet a-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" -

Dodecahydr o- 13, 15' 1,24,,2'SetatyudyeB d; 334 -1htahpdrokycopinep3,3-Dilrydt @iyetiinglone;

bet a- Dot adexant ﬁie?ﬁ'[@{%l%%xgosi R ek e R el
6- Epi kar poxant hi n; cadotendzBi 4 '-U]bﬁiyﬁroxg fﬁ% gﬁﬁ@rx% tALRORNE SLSFdroxy-5,8-

5, 8- Epoxy- al pha carotend; 5, 8- a- car ot ene;
1, 2- Epoxy-1, 2,7, 8, apbxy-beﬁ'd c8totehe; 2 mihydmoxyiswbnd:enybsz'-1$1q3|enteaylelbam+earotene

5, 6- Epoxy- 7' ,8 -d 5,.6- di hydr o- bet ta- carotene 3,3 -diol;

5, 8- Epoxy- 7', 8' - d$g %’EN‘%OW%OTGWJF:%}%’%&@W O%Y- cla%t%mgsﬁe 696,33 3 ol

1,2 -Epoxy-3',4"- |

5',6' - Epoxy- 6, 7- di d gfﬁ{tgocércén gjlﬂ‘%lde}{’rg r@%@gégt'amgg gag {:ene 3,5,19
(or 19'), 3'-tetr aheth@lp,eﬁtosﬁpﬂy)ﬁ %dﬂeﬂydﬂ@-ﬂW¥<ﬁh}ﬁr@-b5ta,1ﬁl-earoten-4- one;

t et rahydr o- bet a, betﬁwcarotene 3,53 -triol. oxy- 6, 7-di dehydr o-
5,6,5,6 -t et r ahydrBiydIoXyBeHrasROzsnS; 8r§eD3h3@r@(y-21np6beta,bs@eqaa@t§ne- 3g-digne;
Epoxy- 6, 7- di dehydr Ly e - triol;
5, 6- Epoxy- 5, 6-di hyjc)I?‘gD@ﬁmxgzgg ?‘gg&g’gt&g%gfogm%zi@cfﬁ GIFQ% S@Ia%%%ﬁ -5, 8-
di hydro- 10' - apo- be]t)mydmxmz}ner- -hétabefaadaroténess Eprhme-SSBdbdcﬁwdrnzlz - apo-
bet a-carotene-3, 1 di.ol ; thG Epoxy-5, 6-di hy ro-Rséa bet a-carotene; 5, 8-

Epoxy- 5, 8- di hydr o- g’tygr%é@ eflpence éhydgpxgp éaﬂTPWﬂ% ll? SI]
Ecarotene; 5, 8- EpOgystend 3 ?ﬂg&o%g-g%yi_ ,§?l,%i,:r£de_hgla{1 eﬂf Loar enéz-ﬁ?gfxaloﬂle,

di hydr o- bet a, p5| car ot erie; epsi |, psi-carot’ene;
1,2- Epoxy-1, 2-di h&ﬁ'FDr]qyﬂmxgE’Z 8,768l+tetraeleleydro- beta,beta-carotene—4 4'-d10ne 3,3"-

5,6-E -5,6-di h - , - Ep 5 6-. . .
i hydr o- bet &, bet o CHPBIHL 5255 Aerpaaas- boedsayasieniay dioge dpelmitate
beta car ot ene- 3, 3 ,519{1]19,3 bétZ %4 éﬁg eﬂggppgr{egaﬁg(%%@%‘b?%%_bngqrptene 3, 3" 47

di ol ; 5, 6- Epoxy- 5, 6’ epS| di bahnltate 5, 8-

Epoxy- 5, 8- di hydr o- ]bﬂiydrd?@%w Atfateﬁ‘adaeigdﬁ),-ﬁz,-ldi'dbtralﬁ'dﬁ)d-ﬁ,pmyeabt&aaﬂ Pydr o-
bet a, [ epsi]-carotene-3,3

! P 181_ E oxy- S, 18_ ! {

di hydr o- bet a, [epsﬂ}l%%r?’@g EP@W@XS"'S ,é"Z,lS,-';eg'phyd;o-é -Bps kG T detdreiesObet a,

bet a- car ot en- Y. el a-=:cal QtLl lﬁ}’fﬂ - '

5',8' - Epoxy- 5 8 d’%‘*ﬁﬂro %ﬁé/?‘% gelf%i ?a%("t)ﬂ[ahﬁ_ﬁ‘é Q]éa?qg&zé,éb%% ,%)Sy 36,3

di hydro bet a, [epSI6'-t@lﬁdl@tlﬁﬁbéta,bbta—cfarcﬁerﬁl@%th&ne@Sgisi'-mﬂdydi'oxy-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'-
Dimethoxy- beta,[epsi]-carotene; 3,3'-Dimethoxy-gamma-carotene; 3,3'-
Dimethoxy- 3',4'-dehydro-gamma-carotene; 1,1'-Dimethoxy-3,4-didehydro-
1,2,1',2"7", 8'-hexahydro-psi,psi-carotene; 1,1'-Dimethoxy-3,4-didehydro-
1,2,1',2', 7',8"-hexahydro-psi,psi-caroten-2-one; 1,1'-Dimethoxy-3,4-
didehydro-1, 2,1',2'-tetrahydro-psi,psi-carotene; 1,1'-Dimethoxy-3',4'-
didehydro-1, 2,1',2'-tetrahydro-psi,psi-caroten-4-one; 1,1'-Dimethoxy-
1,2,7,8,1', 2"-hexahydro-psi,psi-carotene; 1,1'-Dimethoxy-1,2,7,8,11,12,1',2'-
octahydro-psi,psi-carotene; 1,1'-Dimethoxy-3,4,3',4'-tetradehydro-1,2, 1',2'-
46



bet a, psi - caroten-3-o0l; 5, 8-Epoxy-5, 8-di hydro-beta, psi-caroten-3-o0l; 5, 8-
Epoxy- 3, 3'-di hydroxy-al pha-carotene; 5, 6-Epoxy-3, 3'-di hydroxy-

7', 8 di dehydro- 5,6, 7, 8-tetrahydrod-beta, beta-caroten-8-one; 5,6 -Epoxy-3,3
' - di hydroxy-7, 8-didehydro-5',6"-dihydro-10, 11, 20-tri nor-beta, beta- caroten
19', 11" -olide; 5',6'-Epoxy-3, 3" -di hydroxy-4, 7-di dehydro-5', 6' - di hydro-

10, 11, 20-t ri nor - betdy aRPdrd-1RRHIRRIR; 11ﬂbnﬁéth §4@wt€étﬁd dro-1,2,1',2"-
6' - Epoxy- 3, 3' - di hydr oxy- :frﬁ 15d| dehydro 5,6 %lglh dro 10, 11e 0- ?I’I hor - bet a

,beta-caroten- 19" {drehydspipshpS-catnienet2'-dors; b figxyeli, By 42" dotrahghe-

d| hydr o- bet a, chi - carofen-6 , d X dr o-
bet a, chi - car ot en- 6P ’PSh%m‘@“BZ%E"So@ @“ﬁ%&ﬁg&%& %egxgy ){3§1,]§s1-carotc1e¥1
tetrahydro-beta, [ epgi- bnﬁéﬂ.h@if-']!?lll2!-¥&rah%f&loLﬁi3p31Jear&eneE43f4xdibge -1&12- 3- epoxy-
3-met hyl butyl ) - 2- (3% hydr oxy-3- " met hyl dehydro- 1

t et r ahydro- psi, psi DmacﬁbDElel%BJZ' tﬁﬁ@ydﬁlmpem’f 2 17D$n€ﬂ198y4ﬂeiﬁhydr0-
sSi, psi - car ot ene; : EpoO d - 8' I
B Epowy- 5. 6o ch hydri VaRs it eR e st %ﬂl@asa%gfege% 6-

hydr oxy- gamma- car OHRaR; DimSthFReRY. ¢ MQB&}W*B%’-@M&&“N;& SReghet a-
caroten-8'-al; 5, 6- Epoxy- 3- hydr oxy- di hydt o- 10' - apo- et a- caroten 10' - al

502; 5, 6- Epoxy 3- hyli#posayotensS4i- W@-Zﬂmmeh&e@'w0m&as4, 'A'tetzdne; 5
6- Epoxy- 3- hydr oxy

Epoxyl utein; 1, 2- E@Wa&ﬂ‘?’f’ glé X—g-o;no ao %t%% 8%‘2'026325\138 &8{3 ﬂE'

1, 2-Epoxy-1, 2,7, 8, 310115 5;61b10xc9-300£36351ﬂ gé&ﬁé%dc&&en-cl@f-ﬂl 8155",61Disdco-bEROXY -
7,8,11,12,1' 2 , 8 -octahydro-beta, psi-caroten-2-of:’ 1,2- Epoxyphytoene;

5, 8- Epoxyr ubi xant hbeta—cﬁ:tot@ieﬂ;:@ﬁk@-t&rcﬁ),ew 2811283 1Al T ﬁ-,lﬁdﬂéliﬁet a- car ot ene-

3,5,6,3 -tetrol

bet a, bet a- car otenengggcagg‘% '1fﬁ#%156@“@"’%’@2&?""@“?Sl'%amten'ls'c’l’

t etradehydro- 5, 6- dmﬁgéaﬁy@&lﬁoﬁéiéﬂa@ﬁﬁ-@&i&eﬂm"'ﬁ@c&@o’}a&fcﬁp%11)‘1’1%13 3,5

19' -tetra- hydroxy-6' di dehydr o- 5, “hexahydr d- "bet a, bet a-
car ot en- 8-one 3' aB@taﬂeEantbhl etﬁd)wadeaanthms Epoxy 3,3",5 - trihydroxy-6'
7' -di dehydro-5,6,7,8,5", 6" -hexahydro- beta beta caroten 8-one; 5, 6-

AU RGO T

g 665- Ep;);;t gagygﬁ?oﬁsﬁalﬁ%%&o?én'e”?ri (Péﬁkg}agﬁhféa&ﬁé&t 613- EBoxy-bdta-cRiotdiR;

t et rahydro- 10, 11, 20 %Epoml 2, 7 8,11,12,7',8', 11‘ ,12'-decahydro- psi,psi-carotene; 5,6-Epoxy-
7',8'-didehydro-5,6-dihydro-beta,beta- carotene-3,3'-diol; 5,8-Epoxy-7',8'-
didehydro-5,8-dihydro-beta,beta- carotene-3,3'-diol; 1',2-Epoxy-3',4'-
didehydro-1,2'-dihydro-beta,psi- caroten-2-ol; 5',6'-Epoxy-6,7-didehydro-
5,6,5',6"-tetrahydro-beta,beta -carotene-3,5,19 (or 19", 3'-tetrol; 5',6'-Epoxy-
6,7-didehydro-5,6,5',6'- tetrahydro-beta,beta-carotene-3,5,3'-triol; 5',6'-Epoxy-
6,7-didehydro- 5,6,5,6'-tetrahydro-beta,beta-carotene-3,5,3'-triol 3-acetate;
5'8'- Epoxy-6,7-didehydro-5,6,5',8'-tetrahydro-beta,beta-carotene-3,5,3'- triol;
5,6-Epoxy-5,6-dihydro-12'-apo-beta-carotene-3,12'-diol; 5,8- Epoxy-5,8-
dihydro-10'-apo-beta-carotene-3,10'-diol; 5,8-Epoxy-5,8- dihydro-12"-apo-
beta-carotene-3,12'-diol; 5,6-Epoxy-5,6-dihydro-beta, beta-carotene; 5,8-
Epoxy-5,8-dihydro-beta,beta-carotene; 5,6-Epoxy- 5,6-dihydro-beta,[epsi]-

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'-
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bet a, beta-caroten-19',11'-olide 3-acetate; 4',5 -Epoxy-3,6,3 -trihydroxy-
7,8,4'",5 ,7 ,8' -hexahydro-gannna, [ epsi]- caroten-8-one; 5, 6-Epoxyzeaxanthi n;
5, 8- Epoxyzeaxant hin; Eschschol t zxant hi n; Eschschol t zxant hone; 4' - Et hoxy-

bet a, bet a-carot en- 4-one; 4'-Ethoxy-4-keto-beta-carotene; Eugl enanone;

Eugl enar hodon; Eutreptiellanone; [00143] Fl avacin; Fl avochrone; Flavorhodin;

Fl avoxant hi n:  Fl exdirkrishEnexy-H6tdikdie-bete;[emsal-sasstane-B3hdio] dipalmaifate; 5,8-

o - di apocar ot ene- sea -G anare-BEsf) B APk A Bpomis by
Genti obi osyl neapolbété pepeEaroten- 33'<19’-&R905181I?@ﬁ§-558 ﬂmﬂk@%ﬁtj} o @ar@ene-

A ucosyl hydrogen-4 -di agocarotene- oate; 4'-beta ucosyl 4-

hydr ogen- 7', 8' - di h§/,a'565-1ﬂ014 SclipgEyeRd-ditdro-teta; betatcasaten-2-0)e 6 8- Epagytidsy |

hyd 8, 8 - di th

i) Spocar ot ene. 6. o S bety EarslinaRb 5 AR e, R b ettt

d ucosyl oxy- 4, 4' %las@ﬂﬁpﬁx?sﬁ@fcﬁﬁﬁ]rojaeta,cﬁegﬁpééfbt@ﬁéﬁé‘l 54- Epdiwdﬁ&ﬁﬁfyaml 2" -
di hydro bet a, psi - car ot ene; 1-d ucosyl oxy- dehyd Fo-1,2- di hydro-

psi, psi - car ot ene; lzeta,mlucarggendqu 3,8 Bpoxﬂfi&kimm—beta,p&-@rmmlbﬁa
psi - carotene-3, 1 3.4 di hydr o-
bet a, psi - caroten- (gp’- 313 dg ﬂ:}@ijca?tégf 5% ﬂ@‘ﬁé’d:gg ‘%hy% 371 I hydr o-

bet a, psi - car ot en- 24 %‘cﬁ&ehy&w @W@&é’&eﬂfy&m@ et&l-b%tb\’xcﬁ Qne %‘ '2Epdi5rr3¥3ﬂ o-

-b
bet a, psi - car ot en- 4- one; - d dcosyl oxy- eﬁ‘a. dehydro-1
t et rahydro- psi, p5| dlhﬁdl@wﬁe? dﬁeh;@rméb@;dﬂmdyo-l@ lz,mrth;zdtr betgbetapweten-

G ucosyl oy 1, 2 - W Ay ey B8 Fer S dhney e Po kR TR oy i nyar o-

psi , psi - car ot ene; f‘OﬁQG—%ﬂdr%Yaﬂeta-garo%@de'oﬁdéS acHiafd 9 BLBHGKFE3,3'1" -
a ucosyl oxy-2' -hydrox hydr o 2" - di hydr o- bet a, psi - car ot en-

4-one; 2- (4-d ucos$ih X&7rﬁ?d1ﬁ9hyd20-t5hﬁeiﬂwd)“o-20 10 20Hyigiowksta ,Btavearoipn- 2-

D S e S A
G' ucosyl oxy- 3- met hydroténBubaa B! 9—E§ox3(—§*3hdiﬁfr&6¥y-§' 918 Ydo= Beth ¢hEWbtkn-61-8-

di hydro-[epsi], [ep S|]-carotene 2°-(4-Q3 ucosy oxy-3-mnmeth y’I 2-butenyl)-2- (3

49 et hyl - 2- but enyd>I)es ﬁépEPQXY['h@'sdﬂlyChaxwﬁ,éﬁ' Btettahyérofl&ta(,iapmgmt@xlylj 19- |
et ahydr o- pst , psi OB brihedny 2-Out-grovsy baseifupdad Phvdonty 01 2 0 2
t et radehydr o- methylbutyl)-3',4'-d1dehydro 1,2,1'2'- tetrahydro-ps1,ps1—caroten—1 -ol; 1,2~
Epoxy-1,2,7,8,7',8'-hexahydro- psi,psi-carotene; 5,6-Epoxy-3-hydroxy-8'-apo-
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-Epoxy-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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1',2'-di hydro-beta, psi-carotene; dycynerin; Guaraxanthin; [00145]

Hal ocynt hi axant hi n; Hel eni en; Het eroxant hi n; Hexadecahydr ol ycopene;
2,3,2",3 ,45' - Hexadehydro-4, 5" -retro- bet a, beta- carotene; 1,2,7,8, 11;12-
Hexahydr o- 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' - Hebethyodroterp8ionp 3 -acetate; Ot €'rifpoxy-389,3 Hrih@droxy-8, 7~ didehydro-

Hexahydro beta psi Q - A, 8,11 51- Hexahydro; beta
,7p§| 1(iar1 (2)t$n g 0:4654@;%6@‘3&8&}’ 9:'10jliibzoﬁﬁﬁ%éﬂﬁ’bztﬂ'seﬁ%%q‘l%a]ﬂo ég 3 94601,
Héxahydro 4, 4 di a?g jg%ﬁyh@%@(féqu@i@%kgxgﬁgdro copelg)éllng):mfpr'
8 11', 12" Hexahydrbbtﬂ;betaecmoteﬂ ,18' lill!Loll& Facehate; 8 $aByeiyed Yo tritydroxyy 8, 1' 2

7', 8" - Hexahydr ol ycopen <N 7,8 - Hexahydrosp| rilloxanthin;, 19'-
Hexanoy! oxyf ucoxant 4> 1§ %W?T%%@@W%% '@ﬁk@ﬁqueaﬁan@mhydro-

3, 4- di dehydr oapo 8 (o] ' nma-
carotene; O Hexosy-ﬁ?—%&%@?%ﬂi%ggoxy dfdﬁmﬁ% E’g‘gﬁc@tﬁgﬂb‘?g %ha)%g
gama- car ot ene; Hopkja/beiaseadstetM 4:ond-MdEth>@xy-4 lfeﬁﬁb&hsc@roté&ﬂﬁhgldﬂzﬁmhe, OH or
- 013- Hydr oxy- bet a- apo- 2- car ot enal ; Hydr oxy-8' - apo- beta-caroten- 8' -al;
3- Hydr oxy- 10' - apo- Eég]&ﬂ%@ﬁ)@%ﬁuﬁ?@ﬁﬂlﬂm@a Hydr oxy- 12' - apo- bet a-
caroten-12'-al; 3-Hydroxy-8'-apo-[epsi]-caroten-8" -al; 3-Hydroxy-8' - apo-
bet a- car - Oi car oten-~ 3- . 9" -
Hydroxy-ghﬁg%]g [ep gla]%{;:lg?}? J%&Bgﬁa‘&f%yastgrm :1=trllﬁg"(é%nu-ﬁ'

Hydr oxycant haxant hFBhac‘hrdlMetroHﬂxabﬁm psi -caroten-18'-al; 3-Hydroxy- al pha-
carotene; 3 Hydroxy al pha-carot ene; 4- Hydroxy al pha-carot ene; 2- Hydroxy-

bet a- car gt ene; oxy- beta car.ot ene; Hﬁﬁoxy bet a- carotene; '
Hydr oxy- §4HAL car o%@ﬁ %ﬁlﬁhméﬂ 3@%@“"@5}’1}%&6‘@0%%%? 8-

car ot ene; 2-Hydrox @ et a-
carotene-4, 4" -di on}eﬂKQ@L %gzr’lgg{ﬂ%g{iﬁg%e?g dlggﬂre b en’%(?b o@ﬂ&%ﬁﬁfaﬂﬁ&ﬁ&droxy_
get a, HSgt a- caL ot en[ed&pé?aio«eﬂe-s 8Bdlohbedbax,‘n- lmh@sirlemd»gshact Ytdiggodrolenedi,pne;

- roxy-beta, [epsi]- carotene-
3- Hydr oxy- bet a, chi dtogetebgia,B- Gblcosﬂﬁohgdrogen -7',8'-dihydro-4,4"-diapocarotene-4,4'-

dr oxy- bet a, bet a- t t
(tZr ot e% 2-one; 2- Hg rok?gﬁﬁ(ﬁ%&?gHj&?‘%{%é@dg%ggﬁé%ﬁggr%dpo%%épem%eta 50
caroten-4-one; 3' - kedosylymbibyRg,Bedipbeirolcas s S -aidate; Glu% BEk& bet a-

carot en-4-one; 3-Hydroxy-beta, E psi|-car ot en- 4- one; dr oxy -beta iep5|]-
Glucosyloxy); 4- Glucosyloxy-4,4' diaponeurosporene; 1 Glucosyloxy 3

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-
beta,psi-carotene; 1'- Glucosyloxy-1',2'-dihydro-[phi],psi-carotene; 1-
Glucosyloxy-1,2-dihydro- psi,psi-carotene; 4-Glucosyloxy-7',8'-dihydro-4,4'-
diapocarotene; 1'- Glucosyloxy-2'-hydroxy-3',4'-didehydro-1',2'-dihydro-
beta,psi-caroten- 4-one; 2-(4-Glucosyloxy-3-methyl-2-butenyl)-2'-(4-hydroxy-
3-methyl-2- butenyl)-gamma,gamma-carotene; 2-(4-Glucosyloxy-3-methyl-2-
butenyl)- 2'-(4-hydroxy-3-methyl-2-butenyl)-[epsi],[epsi]-carotene; 2-(4-
Glucosyloxy-3-methyl-2-butenyl)-2'-(4-hydroxy-3-methyl-2-butenyl)-7,8-
dihydro-[epsi],[epsi]-carotene; 2'-(4-Glucosyloxy-3-methyl-2-butenyl)-2- (3-
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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- Hydr oxy- 7, 8- dehydr o al pha- carotene; 3'-Hydroxy-3, 4- dehydr 0- bet a-

carotene; 3-Hydroxy-3 - dehydr o-_ ganma- car ot ene,; oxy-4,4" -
di aponeur ospor ene; msthﬁlrar yD-[spsibiepgihgarptenplseol; Mﬁ-&Gi;mos)ylexué %, 4' -di one;

2' d 3,4-d

di dgya(r))(;ybeta bleglg’%g’[b 1@% 1%%&3?1%%‘5”@'% 3 d%ﬂ%&ydﬁ%gél[ezp'si]
car ot en- 4-one; 3- idprdlﬁyi&w-p&,&q-dmd%dﬂ&dhﬂ{ BLClubabyxg B, 4,3 M\ Ctetraidiy@io0 Xy -
2, 3-di dehydr o- beta E;Phl] car ot en- 4- one; Hydrox&lf 47 -di dehydr o- bet a, psi -

car ot en- 4- one, bet@tpam;mr@, ﬁlyﬁﬁ’meﬂinh m@xmthmpo bet a- car ot ene-
4,81-di one; 3- Hydroxy 7, 8 d| dehydro-7', 8" -di hydro- 7' - apo- bet a- caroten 8' -

one; y - ' tﬁﬁm -7 | ,y - n ne; 1'-
I—|ydroxyH§16 §3€l di deﬁal'g? - %ﬁﬁl&fﬁécfmoeﬁ tgmg‘gﬁ@%ﬁa% 8‘?1 ﬁy%ﬂlg 0 8 Hydroxy-
3", 4' -di dehydro-1' 2321 Ngmﬂreﬁadbhy&opﬁf-rem-béteme&- c@otne?l ZH}KJIIOIQ‘ 3,4 -
di dehydro- 1',2' -di_hydro- beta, psi - carot en-4-one; 5- Hydroxy-4 5'-di dehydro-

45- di hydro- 4, 5 -reﬂ?’éﬁhb(étoapﬂis@ﬁlacaé@tﬁ%ér?ez 81,2+ Hemyéro-m,psw@wﬁx;e,z 3' -

di dehydr o- 2- nor - be 135 A

3' - Hydroxy-4',5' d% gﬁ@?ﬁfgo% %ﬁ ‘2? 8)%10% é’t et?fgggrgf ﬁ%le:&%lgdro-pm,pm-
3- Hydr oxy- 5, 8, 5' &m&bﬁé}%ib@ﬂ&LSIaHat&y éro-beba, %wcmi-olas?mhmdw 18-
apo- bet a-caroten-8' -one; 3- Hydrox - di h apo- 18" - nor - bet a-

caroten-6' -one; 1-Fg¥ahydip-heta nsi- h@réte@-?p@b 1864 SeHr,b@ éﬁexa}gmdrgfpm,nsmaroten—

Hydroxy-1', 2' -di hy i X
car ot ene- 6, 8- di oneij g%yﬂﬁ gggieg‘@ﬁydég'ﬁgy&%%igﬁfé ;"@5'&31 %:gdl;ﬁ?‘éﬁ’% one;
1' - Hydroxy-1', 2' dey@rydrdmuadlapocaf@ér@g &0:748, onez-}f’exaléyﬂémofpeﬁe,, BZLT
di hydrOC|tranaxanth| n; Hydr oxy-7', 8' di h dro-4,4 apocar ot ene; -

Hydr oxy-5', 6' - di hy@ibé@hﬁﬁéﬂb’ﬁ@ Y@Pﬁlﬁfyar8@k1y12l7';82‘1‘13§ﬂhﬁdm1650021311§(7p%h't26nyI 2' -

(o sSent ey B R i SR o R 0

1, 2- i hydr ophyt oenBesdanbglox{fokbeiiey-Hefark Eroxilparacehtldhé"ﬂdH@myI-DQl uene; 8 -

Hydr oxy- 7', 8" - di hydroret i cul at axant hi n; roxy-
di hydr ospher oi denedihydro= ﬁgﬂddlée&gydroapg*&-hfcn t%ﬂﬁxéﬁé- “hydspay-d3/-dihydro--

di hydrotorul ene- 1 g, 03 g, > b Tl PP QZEZR Blos 43 HY A 0%

3',4' -di ket o-al ph
didehydro- gamma-carotene; Hopkinsiaxanthin; Hydroxy-, see also

Monohydroxy-, OH or -ol3-Hydroxy-beta-apo-2-carotenal; 3-Hydroxy-8'-apo-
beta-caroten- 8'-al; 3-Hydroxy-10'-apo-beta-caroten-10'-al: 3-Hydroxy-12'-
apo-beta- caroten-12'-al; 3-Hydroxy-8'-apo-[epsi]-caroten-8'-al; 3-Hydroxy-8'-
apo- beta-caroten-8'-oic acid; 9'-Hydroxy-9'-apo-beta-caroten-3-one; 9'-
Hydroxy-9'-apo-[epsi]-caroten-3-one; Hydroxyasteroidenone; 3-
Hydroxycanthaxanthin; 3-Hydroxy-beta,psi-caroten-18'-al; 3-Hydroxy- alpha-
carotene; 3'-Hydroxy-alpha-carotene; 4-Hydroxy-alpha-carotene; 2-Hydroxy-
beta-carotene; 3-Hydroxy-beta-carotene; 4-Hydroxy-beta- carotene; 3-
Hydroxy-gamma-carotene; 4'-Hydroxy-gamma-carotene; 3- Hydroxy-[delta]-
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-

50



carotene; 3-Hydroxy-4,4'-diketo-beta-carotene; Y- Hydroxy-3, 4-di ket o- bet a-
carotene; 2'-Hydroxy-3,1'-di nethoxy-3',4"'- didehydro-1', 2'-di hydro-beta, psi -
caroten-4-one; 4-Hydroxy-3',4'-di oxo- beta-carotene; 2-Hydroxyechi nenone;

3- Hydr oxyechi nenone; 31- Hydroxyechi nenone; 4'-Hydroxyechi nenone; 3-

Hydr oxy- 5, 8- epoxy-bet a- carotene; 3'-Hydroxy-3, 6-epoxy-5, 6-di hydro-

bet a, [ epsi ] - car ot e¢aratenrfeoned 3'-Hydhoaypeid, betacqaootyn-A-0r8; 4'dil pdroyyhtmtheta-di hydr o-

et Dt 2 G O & g%l A S BB SATIARGn Fer A LTI ™ O
12' hexahydr ospher ojiee:3'3né; -t NAEOII! ad 3BHRMNGIkpR. - (3-

met hyl - 2- but enyl ) - bet a, bet a-'car ot ené; 3-Hydroxyi soreni e Hydr oxy-
4- ket o- al pha- car ot eateten3'-ppe}3eRyd@xy-betapsatapdiancérione;HydxyHvmbi hepsilk- ket o-

bet a- carot ene; 3-Hydroxy:4' - - bet a- carotene, 4- oxy-4' - ket o-het a-
carotene; 1'-Hydr %Q@H'EQK@P%gﬁg’ﬂ“’-"é’rﬁ%ﬂﬁlb?%&ﬁ?‘éﬁ@e%ﬂ'bﬁfﬁgwa@%m&
57 ot hoxy. bet a- car ooy P el carolp g Ao beld 1 0
1,2,1",2',7",8" - hemh&ﬂe;&—ﬁy&myBﬁé’adeth- garmma-;caﬂd’teﬂﬂyd&{)yd;teydyumﬂt-hoxy-
1,2,1',2",7",8" -hexahydro-psi, psi-caroten-4-one; 1'-Hydroxy-I|-nethoxy-
3,4,3 ,4 -tet radeh@apéwll,r%gqrepgs- 3- &oamﬁf&l%ivér%@ta%%taﬁ@%m%@o%;

1' - Hydr oxy- 1- net hexgys YT K s NShieRSI_~a L ar ~4»@ne;

2 4ty oxy- 3+ mop Ry SRS e s BRI 0nd ity iBi 2

2- (4- Hydr oxy- 3- net digehyird-betybeta) cajotamsd-bng) StHedrogy-2(Bedidehyddo-beta,[epsi]-
Hydr oxynet hyl - but - 2- enyl%q-) 7', 8' -di hydro-][del ta_}b-p carotene; 2-(4-Hydroxy- 3-
met hyl - 2- but enyl ) - @rotgn-4uons; dr Hywssi2y3-gidehydspbetant-caropercdropgB-Hygroxy-

t hyl - 2- but i) -g4%-4 | t ' ia} 21 o Ba
(arydr oxy- 0 mot nyt 23 SRk SersTppif ol +BED IERY ol AR FRG e i
EARDR MR ABRTL t Tav Ea A Aliver CAR B U A i S
Hydr oxy- 3- net hyl - Zé,ﬁhéiéﬂiail%‘Hidfoeiﬁff,g@e@%7h§/"rdﬂ?¥®9"t7éhm'§’et3‘ cagoten-§i-dehydr o-

et hyl -2 bt eny! - he BB S gl Te Lk R Yadiongrq, i 11y
[ epsi | - car ot en- 18- Hiydrozy{344'-dilleliydxy-1 R ditiydyd-beta psit @poten-47 offe; 1'-H§droxy-

tetrahydro-[epsi], 'si‘ -carotene; 2-(4- dr oxy- 3- net hyl - 2-but en 'I4) -7,8",
11',12' -tetrahydro [Aeéﬁie]i}"#grl,gaélbY@fﬁé),eéﬂ@l'caro'fen-Z -ong; 2'-Hydroxy-3',4'-

7811, 12 15, 7, 8 SRSt SRl PERRAs B 3 Fytromy-#.3-Gidehne oy .
4,5-dihydro-4,5'-retro-beta,beta-carotene-3, 3'-dione; 3'-Hydroxy-2',3'-
didehydro-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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met hyl butyl)-2"-(3-nmethyl -2-butenyl)-3,4, 3 ,4'-tetradehydro-1,2,1',2" 52
t et rahydro- psi, psi-carotene-1,1"'-diol; 2- Hydroxy-nonocyclic-phytofluene; 4-
Hydr oxynyxoxant hophyl | ; Hydr oxyneur ospor ene; 15- Hydroxy- 7,8 ,9 ,10 , 11",

12', 13", 14" - oet ahydr o- 6 - apo- beta car oten-7' -one; '-Hydroxy 3,4,7,
8,1',2",11',12' - octa eroi d 3 - Hydr oxy- 4- bet a- car otene, ;
3- Hydr oxy- 4- oxo- 2, cago gég‘;] Béft’& Oé a-capotqq9,d?r bﬁy&ﬂxﬁﬁdb@lﬂﬁﬁﬁ‘?&%e

Hydr oxyphyt oene; h ONY i 4y 2-
Hydr oxypl ect ani axa Qﬁ%{@ ngg%npéfmépﬂlwefg 4(5(11-6%%9%21’%%@ 113_%,91 one;
I?:Iy dHydr ox% 4 lﬁ ¢w¢te1®-41-miea4-ﬁﬁldm;qa3'ﬂl émge%ctirﬂémﬁbine;rﬂi}lyﬂroxye%}méenone

r oxyr ubi xant hi n r,o o- be et a-car ot ene i ane;
3- Hydr oxyseni i -bet%rHygﬁP‘?/&HW’@ne:ﬁ?é B3RS ﬁ%f” Hr W@%érm dene;
Hydr oxyspher oi den r | Hor&Tal @Y
tetrahydro-5' apooﬁﬁdrgwgbsoé%&? fy el(t:fiarco 63 %JF\(@OX}ZW%@O% d@y%l%S 6'-
t et r ahydr o- bet a, belbeta,@s@tcemteh-@bﬁe ﬂ&iﬁﬁdrxqﬂ;é-apeﬂxy- &'mdeh?dmﬁj@'—ﬁﬂ@dﬂrl 2-

di hydr o- psi , psi - ca]?ot -one; 1-Hydroxy-1,2, 7',8 -tetrahydrol ycopene 1 -
Hydr oxy-3, 4,1, 2' bet waﬁo Botrens; 3 roweuggﬁamlyt%ﬂimﬁwﬂ

Hydr oxyt or ul ene; § o4l ta-

car ot ene; 3- Hydroxyy%‘%%gl%ztgérlgfﬁgm%y%ﬁgénegégﬁg% %& }%?261

| doxant hi n; | soagel?ﬁhmah?dmsphbroh@snb; X{ﬁHyﬂmé&-bychnﬁyméthpl-z-beﬁeﬁylmr-(ﬁ ene;
| so- zeta-carot ene crocet | socrypt oxant hin; ] sof ucoxant hin;

| sof ucoxant hi nol ; PFPanshS’F?éM%ngPS@Pﬁ Hyéwﬂwmtﬁ% 3- Hydroxy-

2-1sopentenyl - 3,4 Y, L t]ge% 3,3 -
| sor eni er at enedi 0|4‘11§t18 agé)re%ﬁée&rgg‘lf eno?(%%g @am axan éhe §0ﬁg@ﬂogg% n;

| sozeaxanthin; [ OOdetabarK&ntcHrytlfan'&eﬁodoeta-s&eteﬁé B Hmbo;qr 4'-ltsbeta-

Ket ocapsant hi n; 4-Ket ocapsant h 4- Ket o0- al pha- car ot ene;

4- Ket 0- bet a- car ot effEotene; Iiededf(&é{rﬂnke@alr'@{-@h& otprulgae; Sckindmer o34ketai n:

4-Ket 0-3', 4' -dehy L8 .

di hydro-1" - hydr oxy effodiet e"&%’rt%, ggﬁyﬁé‘%i”ge yla"z Hydroxxlyqopene; 3Hydoxy-, 5.

di hydr oxy- al pha- ca3'gh&héxy-¥étakgiotensd; myydir@xgyigaemaxyaamoa@a@dr& Ket o- 3" -

hydr oxyl ycopene; 4-Ket ol ute| n 332 4 Ketor%[ﬂl-ﬂ '4 rret hyl pent osi de); 4-
-Ane;

Ket omyxoxant hophy| §:2,122'é68'chexphydspipsi,psi-6 Ky dept lemeBekyophy | | ;
2- Ket or hodovi brin; 1,&,1 ,2','5% EHel)Jc?Lfly rcr)]—tprs]f,ﬂ]si-caroK t‘p 3R 1" hly8ro"3lcr3';E hm@thoxy—

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-18-0l; 2'-(4-Hydroxy-3-methyl-2-butenyl)-2-(3-methyl-
2-butenyl)- 3',4'-didehydro-1',2'-dihydro-beta,psi-caroten-1'-ol; 2 (or 2')-(4-
Hydroxy-3-methyl-2-butenyl)-2' (or 2)-(3-methyl-2-butenyl)-3',4'- didehydro-
1',2"-dihydro-[epsi],psi-caroten-1'-ol; 2'-(4-Hydroxy-3- methyl-2-butenyl)-2-
(3-methyl-2-butenyl)-7,8 (or 7',8")-dihydro-[epsi], [epsi]-caroten-18-ol; 2-(4-
Hydroxy-3-methyl-2-butenyl)-7,8,7',8'- tetrahydro-[epsi],psi-carotene; 2-(4-
Hydroxy-3-methyl-2-butenyl)-7',8', 11',12'-tetrahydro-[epsi],psi-carotene; 16~
(3-Hydroxy-3-methylbutyl)- 16'-(3-methyl-2-butenyl)-
7,8,11,12,15,7',8',11',12',15"-decahydro-psi, psi-carotene; 2-(3 -Hydroxy-3-
methylbutyl)-2'-(3-methyl-2-butenyl)-3,4, 3',4"-tetradehydro-1,2,1',2'-
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Ket ot orul ene; 4-Ketozeaxanthin; 53 [00148] Lactucaxanthin; Latocl uone;

Lat oxanthin; |eprotene; Lilixanthin; Loniceraxanthin; Loroxanthin;
Lusonycin; Lutein; Lutein dinmethyl ether; Lutein dipalmtate; Lutein

epoxi de; Luteochrome; Luteol; Luteoxanthin; Lycopenal; Lycopen-20-al;
Lycopene; Lycopene-16, 16'-diol; Lycopene 1,2- epoxide; Lycopene 5, 6-epoxide;
Lycopen- 16- 01; Lymﬁydra%soﬁsl-damwr s'adi6l; 2- Hye@rithdriochdl fileRe; 4-00149]
Mact r axant hi n; Mani xant hi n; Mannos I oxy 3, 4- di dehydr o- 1 -"di hydro- 8" -
apo- psi - car ot en- 8 HysroxysyxmeamespaylHzd éYWP@t%%—@HWJ;OXSJI\;&'t%b&'gHbet a, X-

carotene; 1-Metho ' 12, ' .- G r Q- psi, psi -carot ene;
1'- Methoxy-1, 2, 7)% ]%I%ﬁfc%hﬁr % ;%i@et%é%rgheg}drgn%eg %gy 0’i:yar ot en-1-o01;

1- Met hoxy- 3, 4- di eem@rlqa' 11, I&Jcb piGoidBsd; SCHY@foRD-LEkRbéta-carotene;

1' - Met hoxy-3', 4 - di dehy ro- 1' I hydr o- bet a, psi - car ot ene;

1- Met hoxy- 3, 4- di déﬂi@&&%r%?cﬂebyd:pénetqa@am@mdt -Eydroxy-3 —oxoechmenone,

1 et nowy- 3 4 - SRy RPESes Hiadaphotid e ARSI ol iR T o

1- Met hoxy- 3, 4- di delynek:@rpﬂec&m%xm&}nnt SiH i 4’5Pt‘etro¥85-1apé‘-%éﬁt®ﬁﬁen-3' one; 3-
Met hoxy-3', 4' -di dehydro- 1 1 -tetrahy , psi-caroten-|-ol; 1-
Met hoxy- 3, 4- di deﬁ{b@r@cyi4'22'7retr8*hetaebqt%mgt§te§e-é512 ianepy Hb'éroxzzmbm,nﬂnn,

Nefvgf ;%X)l/ i Zd'dm)%f{gﬁrr%ygs és Feccggl}ega?lgqégar% ehe-5,6-dione; 3-Hydroxysemi-beta-
Met hoxy- 1' 2" - di hyghormbes,; %—H?droﬁ?ﬁﬁﬁaﬂﬂrtﬂn Hjé@oxysphefdiddiexy- 1', 2' - di hydro-

X, psi - caroten 4' -one; 1- Net hoxy-1, 2-di ydro psi, psi-caroten- 4 one; 1'-

Met hoxy-1', 2' - di h&h«dwe'splwrmdenvparliy@t@w tbemé’ Hde@x)hé')éyﬁ 8.
di hyd 3, 4 dehyd
d: dgh;grol ycoge% rﬁ%raéy&%eﬁ ?1]1‘§x’§z°f1 e@ﬁrﬂéﬂrow 'gﬁédro’ﬁy'sﬁé Roxy- 5, 6-

—t

di hydrol ycopene; a%bé%a—@ml%%ﬁl’-@f)ﬁéi rIOH?d}bW-QA QLMétméuydrM
di hydr ophyt oene; 1- hoxy 2- di hydr ophyt of 1 uene; - hoxy- > -
di hydr ospher oi dend ydrovpsijpsixsaraton--ong; w2878 tﬁ@atxmdrolys@p@ech -

carotene-6', 8" -di 1 hex dr o-.psi , p5|
car ot ene; 1 - Met %ﬁ@fpxy%;h@ﬁ%g@ﬁ%@ﬂw&%g éydﬁgﬁy?féfﬂ?’elﬁ

Met hoxy- 1,2, 7 8[—I1y1=1: ruleB ARy grydr rﬂ%h ; B9l 4, angik ﬂo‘%&hoxy—
1' - hydroxy- 1, 2 172 qxt]yg%rahydropggto ouenee %ﬁgﬂ%xy 2- kgto 7,8 -

di hydro 3, 4- dehyamtepco})&ydr dﬁmgﬂcgmtﬁpenﬁliydmmmwmn,, 2,7,8,7 ,8
11', 12'-

[00146] Idoxanthin; Isoagelaxanthin A; Isobixin; Isocarotene; Iso- zeta-carotene; Iso-
zeta-carotene; Isocrocetin; Isocryptoxanthin; Isofucoxanthin;
Isofucoxanthinol; Isolutein; Isomethylbixin; Isomytiloxanthin; 2-Isopentenyl-
3,4-dehydrorhodopin; Isorenieratene; beta-Isorenieratene; 3,3'-
Isorenieratenediol; 3-Isorenieratenol; Isotedaniaxanthin; Isotedanin;

Isozeaxanthin,

[00147] 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'-(methylpentoside); 4-
Ketomyxoxanthophyll; 2-Keto-OH- spirilloxanthin; 4-Ketophleixanthophyll;
2-Ketorhodovibrin; 4'- Ketorubixanthin; 2-Ketospirilloxanthin; 4-
Ketotorulene; 4-K etozeaxanthin;
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oct ahydr o- psi, psi-carotene; 1'-Mthoxy-1,2,7,8,11,12,1',2' -

oct ahydr o- psi, psi- caroten-1-01; 1-Mthoxy-4-o0xo-1, 2-di hydro-8'-apo-
psi-caroten-8 -al; 1 54 Methoxy-4-oxo-1, 2-di hydro-12' - apo- psi - car ot en-
12' -al ; Met hoxyphytoene; Met hoxyphyt ofI uene; Met hoxyspheroi dene; 1'-

I\/Ethoxy 3,4,3",4' - teradehydro-1, ' -tetrahydro-psi,psi- caroten |- ol;
1- Met hoxi@01481 7' | ghactucex L@toglypmssLat@mua rotevist hibixguthir

8' -tetrahyd dr o
- deﬁy&?olyyéﬁpﬁﬁ'e SRR oo i IR Lo %%mﬂﬁ%ﬁgén R
-caroten-6'-one; Mgkl dlm neﬁearepéﬁrd@t Efteécir&at:Lutdht Dﬂtboﬁnt@ﬂo

bet a- carot en-8' - oat €; 80 psi - caroten-6' “oate’ Met hyl apo-

6' -1 ycopenoat e; Netmpm&; ﬁ;ycozem-z ks tlygopene; byaopend-16, bé’t(holbéb’@ncae bPen- 18
18" )-ol; 2- 3 Met but di deh d
bal - car bt en- | ~of - ONSE Lsapehs rabatise) Libopai 68 Ligpenself Liféiém‘e,

psi - car ot en- 18- oI Ia%@bﬁyﬁ coffantihdehydr o- bet a, psi - car ot en- '-oate; Methyl
1- hexosyl - 1, 2- di hydr o- 3, 4- |dehydro apo-8' -l ycopenoate; Mt hyI hydrogen

6, 6' - di apocar ot ene-di oate;, Methyl 1-mannosyl oxy-3,4- didehydro-1

2- di hydr&ﬂgﬁlapo pMiactzananthin Manizantien; I\Mﬂmbsyloxmﬁﬂm&@ydrorb%dlhydroﬁ'

di hydro- X, t 16 Q- Met h

ol e oyt oy sk oS s QUL 3 il
1'-diol; Metri de%rot%é“-l'—l@%%k?—'l%7 M}qu%gﬂthﬂ, decahydro-psi,psi-carotene; 1'-
anoanhydrobacterl or uberi n Mohode o- bet a- ¢ar ot ene? Mdnddehydr ol ycopene;

I\/bnf)deﬂei hyl ( at ed)Meg'pKY-ilLZ,wddtlﬁbll’ﬂ':/ f‘l‘\de‘liﬂb’fﬁ‘o'PS&P&' Wlm?n? W%’h. _
cyeanhytoene,” \enggkon erchagiy ol Lusie VA ML SeLL AT, il

gl ucosi de; lWXO' 2{2Quiroiovbet ARk ¥dr oA qsmﬁlox%@@ﬂldghydrmmﬂﬁly%

Myxoxant hi n;  Myxoxant ho MyxoXant hophyl | Neocar of ene’ Neochr one;
Neo- bet a- car ot ene m,pﬁmrdtemea-l-Me&lpxp-ﬁdﬁdlﬂehydm -1 %BXb]hﬂh'rhezahm-@mpm-

T L
P Do S8 e 1T i el OB RS ppPcsg0 o1
27,8,1',2',7",8'- Qvlteﬂioxgiﬁ%’phdﬁgdro-l L2dr Pttetahytird-psighsibtaroten -ol; 8, MethbRy-
[ oot ahydr © IOS3I 431?(|ieh(}:fcallrrool 37‘ :tetrahydro-ps1,ps1-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-dihydrophytofluene; 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'-tetrahydrophytofiuene; 1-Methoxy-2-keto-7',8'"- dihydro-3,4-
dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7',8', 11, 12'-
octahydro-psi,psi-carotene; 1'-Methoxy-1,2,7,8,11,12,1',2'- octahydro-psi,psi-
caroten-1-ol; 1-Methoxy-4-0x0-1,2-dihydro-8'-apo- psi-caroten-8'-al; 1-
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8,11,12,7',8",11',12' - Cctahydro-beta, psi-caroten-2-ol;
,2,7,8, 7,8 ,11' ,12' - Cctahydro-psi, psi-caroten-1|-ol;
, 11,12, 7',8 ,11',12' - Oct ahydro-4, 4" 55 di apocarot ene; Cctahydrol ycopene;
6,7,8,5,6",7 ,8 -Cctahydrol ycopene; 7,8,11,12, 7", 8,1

, 12" - Cct ahydr ol ycopene; 3,4,3 .4 .7 .8 ,11' ,12' - COctahydrospirilloxanthin;
OH, see al so Hydr oMpthay-4-gxo-b2-dihydse-d B arRocpi-carotsy- @'r%?%@ﬂ@%%’t@qmbosi de;

OH L ; 2-0H PV . t ;
G Nour oepor ene; TEPEERAB SR e RyseiploidGROEY R BRRY 0 UG
O+ Rhodopi n; O+ Si etadehydrb+ 2, P, B4 pbydideisi,psdidafondie -oolg eMethéxy-1,2,7',8'-
Spher oi denone; OH 7,8, 11, 12- Tet r ahydr ol ycoperie; none;

OHY; Ckenone;
Qphi oxant hi n; Osci tetrabiydse-msipsi-catotineo) -Methoxydh, 2.3, fetehghydronpsinsi-gentesst-de) :

Gscillol 2,2 -dirhamoeside: : - Ket g. - For
Orocant haxant hi n. 00 Gegort e Bieleale o, S BB liii5es8: afhmoghis die-
di apocar ot enoi ¢ acﬁ-mydﬁ)x%gqmeﬁym@r&ta,dﬁ (4t a6 0 MY /1 4L@po-béRiot or ul ene;

6' - Oxychrysant hemaxanthin; P 412; P 444; P 450; P 452, 481; P 500; P 518;
1'-[(chi -O Pal m t eaFptenwi-qate; Methyb8\appoketp-caroten-8'diatrs Methyl-6l-apepsi-

di hydr o- beta, psi- n-2' -0l Papi |4 oeryt hrjni . Bapi.lioerythri none;
Piar gcent rone, Igalr a‘gq??gt%b%nﬁf)%ﬁeh, e&é@?&io '%&é%{a’éﬁoWﬁ@m’lﬁ%h?ﬁé%ﬁ?ﬁ?'n;
Pent axant hi n; Per i Bistahyl)-b&abefildarstoh- 18R6F $8'F8K DL(@MethPR2-Dutayh Al n;

Phi | lipsi axanthin; Philosam axanthin; Phleixanthophyll: Phl el xanthophyll
pahui t at e; Phoeni céideluirofitodihydoppsbmsiearoendesl; %ﬁ&‘ﬁﬁ@th}’ -bpteps’iSe .8

Physoxant hi n; Phyt gene: . C.(30) - Phyt gene, Phyt Lg.2- xJj_de, hyt oenol ;
Phyt of | uene; Phyt of1 T,&déog%@%i)’ B _'?H'g%'PEM%ﬁﬁrﬁﬁQgéﬁéy%gé'%eﬁp&r@ﬁ&e';
Pigment Y; Pl ect anigLoaty; MethylRohekosy1S, Baiiylre-uafi @ droPgio/8'dycopenGite;
carotene; Poly-cis-| ycogene; Prasi noxant hin; Prel ycoper sene pyr ophosphat e;
Pr ephyt oene pyr ophisghahgdropen 6 gadiancaseatencedieate; Mediy| t-opamesyloxy-3,4-

e enoxant i e pyr RGO Ao RER S s e AR oBieS Wt 3} §lbfiony-4-oxo-
Reni er aci st ene; Repiger ARYIBIK b§i-caRREi-86 firaNer 1zb£@m'f(mameﬂiyns-c-

Retinylidenetiglic acid;” Retrobi sdehydro(-beta-) carotene; _
Ret r odehydr o( - bet amethylpentasploxyRa'i4'-duflehydro-d’, g’ odoetagpsirearotene-3, 1'-diol;

sy < et oo VESRASHRR ot BRI R

caroten-3-ol; 1- 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'-thamnoside;
Myxoxanthin; Myxoxanthol; Myxoxanthophyll;

[00150}] Neocarotene; Neochrome; Neo-beta-carotene B; Neo-beta- cryptoxanthin A;
Neoxanthin; Neoxanthin 3-acetate; Neurosporaxanthin; Neurosporaxanthin

methy] ester; Neurosporene;

[00151] Octahydro-beta-carotene; 1,2,7,8,11,12,7',8'-Octahydro- psi,psi-carotene;
7,8,11,12,7',8',11',12"-Octahydro-psi,psi- carotene; 1,2,7,8,11,12,7',8'-
Octahydro-psi,psi-carotene-1,2-diol; 1, 27,8,1',2',7',8'-Octahydro-psi,psi-
carotene-1,1'-diol; 1,2,7,8,11,12, 7',8'-Octahydro-psi,psi-caroten-1-ol;
7,8,11,12,7',8',11',12'- Octahydro-beta,psi-caroten-2-ol; 1,2,7,8,7',8',11',12'-
Octahydro-psi ,psi-caroten-1-ol; 7,8,11,12,7',8',11',12'-Octahydro-4,4'-
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Rhamosyl oxy-3' , 4' -di dehydro-1', 2' -di hydro-beta, psi - carotene; 2'-

Rhammosyl oxy-3', 4' -di dehydro-1', 2' -di hydro-beta, psi- carotene-3,1'-diol; 2'-
Rhamosyl oxy-3' , 4' -di dehydro-1', 2' -di hydro-beta, psi-carotene-3,4,1"-triol;
1' 56 Rhammosyl oxy-3', 4" -di dehydro 1',2' - dihydro-beta, psi caroten-3-o0l;
Rhodoaur anxant hi n; odo i n; Qpi n( 20-)al . odopi nal gl u005| de;

Rhodopi n gl ucosi dedl ﬁ’i“’n(q a(iﬁlq 516n7 %ﬂog'&@ chm@@ow brin;

Rhodovi ol asci n; Rh%%%&%. @d&hp&f[o%:gégﬁé %2‘@@7' g ﬂﬂﬁxant hi n;

Rubi xant hin 5, 6- epoX hone "o’ *aéi o “Sal moxant hi n;

Sapr oxant hi n; Sar cOnahyahbﬁmllommnﬂaHasHeblso Hylrgty e sold®H-Cdbobaduant hi n
nonogl ucosi de; Sar ci ne 5, 6- Seco-beta, beta- caraotene-5, 6-di one;

5, 6- Seco- bet a, | epsp}{'@ srbagtens glusosife; QH-Lysopens) HOH- Apfoene; 2-

id
Sem - bet a- car ot enopags i n ;
i phonei n: _Sodi am 3rir TR B RREEBener R RERNtrd e, BEPORARIATOR-Pus,
carotene-3', 6' - di o0gl-B4802] Ot ; 51$9@H-IH{@I—Ill%odé:phﬂmmt&(anﬁunﬁlméﬁbxﬂes-
di dehydr o- beta chi-caroten-17' - al fate; Sodium 3,19 -tri hydroxy 7, 8-

di dehydr o- 6' - oxo- b&&S plttﬁrméamatC&ir Spher01dfam@e,91§1ﬂ,8,hl,é2 “Tetsahydrolycaene7’ -

trihyd 7,8-did t
Sblhagr (r)g)(;%/i n; Splheﬁgy g; %‘g ?IE) Ox‘i" “%t 6”%3%’?@??83%@@9@5 éﬁqf&g't%gygnt hi n;
[ 00154] Tanger axani@ithiylp eﬁafsm@rmébﬂtbt 2‘@&&&1&@%3&& diviadiert DAHE sed AEGKERN:

Tar eoxant hi n; Tedani axant hin, Tedanin’ Ternstroeni axanthin; Tet hyat ene;
7,8,7 8 - Tet r adehgthonast Sxaeanthaxanthing 430xw4,4t-dtatpa@m§euf4wlc acid; 8"-Oxo-

beta beta car ot ene; 4' - Tetr Si . p caroten 7

7,8 -Tet radehydr08’§et aﬁggargtenggra&d‘gﬁe@ grilo & Z?é)xgs%progﬁn 16$

Tet r adehydr o- bet a, b@bmaﬁ@tée@aya:ﬁsm&ieﬁimmhﬁ P41127P 484 -PT¢$0 @d@byplmei
bet a, bet a- caroten- 3-0 Tetradeh etgléicopene

Tt radehydr or 5. 6. 5b 5801 F 81 Fkngishi-OremisaLh stensorsl 3'm'adehmr¢1 2

6',7" -Tetradehydr o, tetr abta teng-3,5. 3,5
Ceiror LReehY Iy amylioRed pol-ELLEAALR PR Berdilf SRERbE Birihome;
Tet radehydr obi Sanh]?%@é?ﬂ&)h@rl’a@ﬂdﬂb%ﬂtﬁn ﬁe&en'é'.l P@cteiﬂ@lbhé@&fe%ﬁﬂ{ﬂﬁﬁxam hi n;

7,8, 7,8 Tetrahydrocapsorubl n; Tetrahydro bet a- car ot ene;
Tet r ahydr o- bet a, bePmtmﬂuehEendmmaPermmcﬂzPermwthmRﬁrﬁe@anﬁm- car ot ene;

7,8 ,11' ,12' -Tetr dro apma rotene

Tet rahydr o- gammm, pgl il *Caar’%‘?e ngh%?lﬁﬂ ?,rghcaa Hpgmelx@ﬁtPS?}yrlll

1,2,1', 2" - Tet r ahy dpdindifate; Pﬁbemconone, Phoenicopterone; Phoenicoxanthin; Physalien;
Physoxanthin; Phytoene; C (30)-Phytoene; Phytoene 1,2-(ep)oxide;
Phytoenol; Phytofluene; Phytofluene epoxide; Phytofluenol; Pigment R;

Pigment X; Pigment Y; Plectaniaxanthin; Poly-cis-gamma-carotene; Poly-cis-
psi- carotene; Poly-cis-lycopene; Prasinoxanthin; Prelycopersene
pyrophosphate; Prephytoene pyrophosphate; Pro-gamma-carotene;
Prolycopene; Proneurosporene; Protetrahydrolycopene; Pseudo-alpha-
carotene; Pyrenoxanthin; Pyrrhoxanthin; Pyrrhoxanthinol;

[00152] 7-cis: Renieracistene; 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-Rhamnosylmyzxol; 3'-Rhamnosyloxy-beta,beta- caroten-3-ol; 1~
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta,psi- carotene; 2'-
Rhamnosyloxy-3',4"-didehydro-1',2'-dihydro-beta,psi- carotene-3,1'-diol; 2'-
Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta, psi-carotene-3,4,1'-triol; 1'-
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carotene; 7,8,11,12-Tetrahydro- psi, psi-carotene;

7,8,7" ,8 -Tetrahydro-psi,psi- carotene; 5,6,5",

6' - Tet rahydr o- bet a, beta-carotene-4,4'-diol; 7,8,7 ,8 - Tetrahydro-
bet a, beta-carotene-3,3 -diol; 7,8 ,9",10' - Tetrahydro bet a, psi 57

carotene-3,17'-diol; 1,2,1 2' 'Tetrahydr'o psi , (g -carotene-1,1'-diol;
56,5 ,6 - Tet rahyﬂbmmxm& 4-dideliyegd’, 2 dhydzpdetapscgosn-ol;

EHZ%S ot - o Rtk RHoni; Rhobhia30ll: Rhofadind gucoside;
caroten-1-o0l; 7,8, Rﬂodb%nghéc@m@Khodo;ﬂnolﬁRBﬁb@ﬁfMﬁDRhod&oﬁleﬁe, 8" -

Tet rahydr o- 4, 4' - di apocar ot ene; Tetrahydrol ycopene

iet raﬂygr o: y copeneRbaglogibging Bh0¢@ilﬁlamﬁr odexpihis; Qse’gﬂhllli,i&ubllghrome
et r ahydr ol ycopen J -
Tet r ahydr ol ycopengR t.’ﬂxgnﬂim g"‘B‘xft" %h%ﬁ-yg?’éﬁ%g%kgaf&fh diol; 1,2,1',2" -

Tet rahydr oneur osporene; 3,4,11',12' - Tetrahydr ospher oi dene; 3, 4 7 8-

Tet rahydjoos$s]r i | | og4lmiohiabid; Salmoianﬁinr s?mmm;)smmmnsmﬁax&tms , 4 -
Tetrahydrospirill oxant hin- 20-al; Tetrahydro-3 4' -tetrol 4,

4" - disul fate; 2, 3diglcgsid qéarcamn@;@ym@mﬁuwxdﬁ, SHFHensi .6, Secobpiasta- 2,

3,2',3 - Tetrahydr

Tet rahydroxy bet a, c é{teﬁ)egg’?o(pgﬁea onee%t%[le%lit t%lgga gt d]iéne Semi-alpha-
Tetrahydroxy-6', 7' cadmté@dnegisaz@b&a@am@emne&m@axmmnbsmmmcar oten 8- one;
3,3,5,5 Tetrahydroxy hydr o- 7- dehydro- bet a- car ot ene;

Tet r ahydr oxypi r ar d¥ mhmwmthus Sipheneiy; SOdF@Ilr%l”gréﬂWQSﬂxl‘Zﬂas'él- dghycir@tbetﬁkp})d'r o-

Tot 1 aket o- bet a- car SPLRAF ST ik oSt AE SRS RO CARRBRF 3 i closbed: 47
Thi ot hece- 478; Thi aitbig@eo-S8;chbiroioRa0ET-kuls; sOM@Busmyamyu 8-

Tilefishxanthin Il; Tilefishxanthin Il11; Tilefishxanthin |IV; Torularhodln

Tor ul ar hodi nal dehy@\\éeh}’ﬂm-él obeip.ehinesroton-1¢'s pate 3-spifate; Spdinm-3 ,T%hVI'ene

Tor ul enecar boxyl i c X 4-one; 3,
3,4 -Tri hydr oxy t@?'gd%@? §S¥d8’f"%‘ﬁ°3”égan 'ycfmié% ? % ?W&ﬁ? sﬁ(‘?ﬁet a, chi-

car ot en-6' - one; phaerobdlih; Sshefvidere; S er&i@é'ﬁdﬁé hnbﬁmﬂﬂhosﬂ&ﬁoxa%ﬂﬁn 8" -
Tri hydr oxy-7, 8- d| de ydr o- bet &, chi - car ot ene- |one 3,3, 8 -Tri hydroxy-

7, 8-di dehédro bet a, chi-caroten-6'-one; 3, 19 3 - Trihydroxy- 7 8- di dehydr o-
bet a, chi 08454}t en- 6Tarm@axantbm fTaraganthin Tapxanthin dipalmitate; Taraxien;
Tri hydroxy-3',4'-

19- T i hydr oxy- 6, 7- ]’gedém?xargﬂﬁdi’o bet?&ﬁ@{r?g“q{“t“?j f@‘g?tﬂén 8' -

one 3-acetate 19-hgg @ngﬂr&nad&ﬁlr&xstaxanthm 3,4,3',4'-Tetradehydro- 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-carotene-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'-
Tetrahydro-beta,beta-carotene; 7',8',11',12'-Tetrahydro-beta,psi- carotene;
7',8',11',12"-Tetrahydro-gamma-carotene; 7',8',11',12"- Tetrahydro-gamma,psi-

-,.n

rﬂl

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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Tri hydr oxy-6, 7-di dehydro-5,6,7',8 - tetrahydro-beta, [epsi]-carotene-3',8'-
di one; 3,5,3" -Trihydroxy-5, 6- dihydro-beta-carotene;

3,3 ,5 -Trihydroxy-5",6"- dihydro-beta-carotene 5',6'-epoxide;

3,19, 3" -Tri hydroxy-7, 8-di hydro beta, [epsi]-caroten-8-one;

3,19, 3" -Tri hydroxy-7, 8-di hydr o- bet a, bet a- caroten-8- one 19-laurate; 3,

6, 3' - Tri hydr oxy- 7, éardiehg-ds1G-dialnisd, | '@bTetrahydrapsipsBearotene-138-div]1;35,6,5%'-

Tri hydroxy-7, 8-di hydr g- 8- oxq- al pha-carotene: 3.3 .6, - Trihydroxy-5, 8-

epoxy- al pha- car ot eﬁgﬁﬁé’%@ﬁ&a’%ﬁﬁﬁﬂ?%‘{ﬁ??@?% Q%nst ’%i' me[ri?%g?%e{a’bﬁ?hydr oxy-
3,4,3,4" -tetradehygds@nd.33, 6&3';5"’—’,'6'23&51';5}%ﬂBQT&Pdh?&%Lpsi,?ﬁF&}&Qﬁ-ﬁZd?“P%,FﬁS'-“’ 4"

Tri hydroxy-5, 6,5, 6" -tetrahydro- beta,’béta- carofene: 'irikentriorhd

3,4, 41- Tri ket o- beTetralgdo-psipsi- 8arbten?t-ol; 718, Hpt 21 Priyal’y/drosd, 46 didpogarotend; ' |, 2'
di hydro- beta, psi-garpten-4-one; Triophaxanthin, _Triphasi axanghjn;

Tri sanhydr obact eri g’%jlggl’ &ﬁ“ahﬁ:&&ﬁé 'ﬂl,aBQ‘faB‘P%FI?% h’ﬁ@ﬁ@fﬁ?f&?ﬂeﬂﬁ lgé»il Jpé]
Trolliflor, Trol |l irgadtidlycopias@s 8- Tetrdty iRy Gpend/atg; e g axant hi n;

Vi ol axanthin; Vi ol eoxaytr%%dkTPl,cr?,5 Vi’ ol e’sr Sltﬁtratfn; V\A*ﬁ%%?%vﬁ?t ni ngone;
Webbi axant hi n;  XaRetnayydsdlycopsias) 7t8 18 Tetratiytolycogems; THRHMLI2'K ( 1) S;

Xant hophyl I di pahpi t at g; - Xant ho Iy £p0oxi de; al pha- car.of ene;

bet a- Zgagar oteng; ﬁgl‘lr yﬁ@ycopgéeaggi){ze-ﬁgﬁjg &Cozg%f‘céﬁ&@ﬁehéﬁ%- -diol;

bet a- Zeacar ot ene- 3ypdifativdfHn@lhs 1C ) : 2,

Zeaxant hi n; Zeaxant[r |arPy3fH élg{éﬁﬁ’us%‘g&t‘é%%g%%% ﬁ?ﬁ{%?dn@%%%e@%?&eggaxant hi n

5. B apox de; Zeaxant hin 1 Dr Aokl dor - 26 ant bl o TonGEr byl ot per: - 7omxant hi
monor hamosi de;  Ze AEYAEASpirlqaantinr 3 éﬁg%:g'fTﬁt%Xg@)‘idﬁﬁe‘vﬁ%ﬁé;f‘l‘st of
naturally ocourr i ngisiRfiel£89i SlorelnARGRI-bUAbBS-Ard-d L Ribhe9, 3 9XAMPI € of

natural ly occurring car ot énof ds. ist Is not conprehendi Ve &s nor
nat ural | y occur ri n@etnaliydeoxlyesetgbata-baoten-Hoss; 8yidr R d 7 wikrdhydrdxy-betd,Chi- wi t hi n

e e e SR b e e il SR =
0 penet o g 9 RS FhdlChE ST 0 T AR IR,
and neglitini de andéhygrebetéfcaroteameadd)3e4'- Tetpalyldroxygrardixaathmgl 3,4)8'cH.
meglitinide and m g ydroxy-5, 6.5 - tetaliro: beta béta-caroterie; (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 IT; Tilefishxanthin III; Tilefishxanthin IV,
Torularhodin; Torularhodinaldehyde; 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'-
Tﬁhydroxy—7,8-didehydro-beta,chi-carotene—4,6'-dione; 3,3', 8'-Trihydroxy-
7,8-didehydro-beta,chi-caroten-6'-one; 3,19,3'- Trihydroxy-7,8-didehydro-
beta,chi-caroten-6'-one 3-sulfate; 3,1',2'- Trihydroxy-3',4'-didehydro-1',2'-
dihydro-beta,psi-caroten-4-one; 3,5, 19-Trihydroxy-6,7-didehydro-5,6,7',8'-
tetrahydro-7'-apo-beta-caroten-8'- one 3-acetate 19-hexanoate; 3,5,6'-
Trihydroxy-6,7-didehydro-5,6,7',8'- tetrahydro-beta,[epsi]-carotene-3',8'-
dione; 3,5,3"-Trihydroxy-5,6- dihydro-beta-carotene; 3,3',5'-Trihydroxy-5',6'-
dihydro-beta-carotene 5',6'-epoxide; 3,19,3"-Trihydroxy-7,8-dihydro-
beta,[epsi]-caroten-8-one; 3,19,3"-Trihydroxy-7,8-dihydro-beta,beta-caroten-8-

one 19-laurate; 3, 6,3"-Trihydroxy-7,8-dihydro-gamma,[epsi]-caroten-8-one;
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Ni acin and rel ated derivatives [001571 The termniacin is the generic
descriptor for nicotinic acid (pyridine-3- carboxylic acid) and its
derivatives. Non-limting exanples of nicotinic acid derivatives include
ni cof uranose, Aci pi nox (5-nethyl pyrazine-2-carboxylic 59 acid 4-oxide),
niceritrol, probucol, isonicotinic acid, Cholexann, oxiniacic acid,

ni cocl onate, ni conbB) %E@WXW&@W@%-Q&@%@@M@ 3,3},6'Firihydrozy-51901581
Furt h | : | th
nvention i nl 53e°‘;%9§/ R e T i S L e R S

acavir, acebut ol ol 34 3ceabwiRhvdo- 1@;p,erm&aﬁhydroqsaepﬁnta&@ﬂ@ﬁenon@galm nosal ol ,
acet anl | i de, acet ohexani de, acetophenazi ne naleate, acet ophenazi ne,

acet oxol one, acet OI@&@fdé@?ﬁkﬁél%ﬁ'éetTM q-betrhetanearptege;cTriken i‘lﬂl‘hoﬁhs,ta,‘i’té'
| ovir, di hy,d ) f.7 |
Soatroban,  anni tr H-RRGARTR S ARG R BAER L2 BRSO

al di oxa, aI endr on&feda, psidafcé-20ht; Tridphbedtiah; TapHasiaRhdthIL N, aI | opuri nol,
al 'yl am nes, allylestrenol, almnoprofen, al ot ri pt an, al oset ron,

al oxi prin, alpr aonlaSﬁfﬂlEdl‘p mombenna?ffmﬂeanmhcmm&q;hﬂm Eolldloghr i ne,

am di nomyci n, am I noa cid vat i,ves

ami nogl ut et hi ni de, ”P%‘S? %ﬁ‘f%hmagﬂ?oﬁ% yﬁ?&fﬁ%a&&ﬁ? %?J?’bar‘?\tﬂ?’ne

ani nor ex, ani odar opRlecxAhiAfiE Vasletyehrin; W&rﬁﬁlhécﬁSWanﬁfﬂ oHe; Wbﬁ’cﬁaxaﬁﬂ%ﬁ riptyline,
am exanox, anl odi pi ne, anodi aqui ne, ‘anosu ol , armt ri phene, arnoxapine,

amoxicillin, anphexmh@phyllai’fpméophmlhfé(l), aﬁapﬁmphyilli( la&metboplmlln

anpicillin, anmpir ansacr ni t.r

anyl obar bi t one, éﬁé@n{?ﬁeg@?&?@? {é%ﬂ’fg%k %B%ﬁ&acaf%’a‘? :1?8%’1 ;efa]c otene ekt ©

andr ost enedi ol , arxdg-oaéaemeanelal E-Z@eﬁzﬁfoi’én%é Wﬁ&sﬁ&ma&koteﬂezs 17" diol;
benzoat e, androstenedl ol - 3-acetate, androstenediol -3 -acet at e- 17- benzoate

andr ost enedi one, abﬁﬂ&-ZQ@@tQtﬁﬁw&,emethmZmﬂmmZMhﬂatdeqpoatdm ost er one
propi onate, androstero ani,dul.at un |n | racet am p zone,
api cycl i ne, apoat r% nﬁh’a‘ﬁﬁ%@ry % %’fﬁngﬁ*‘ f‘ 212 ?‘ aliAE ni n,

arbaprostil, ar dePZéakEnﬂﬁH QJeBB)ﬁa@lZéaxﬁftﬁhISa@-bﬁbm@é %hﬂﬁh‘t}% furdhide; nol

aryl acetic acid derivativés, arylal kylam nés,” aryl’butyric acid deri vat I ves,
aryl carboxylic acZ@xanthIwﬂnpnqmcthyllerﬂm Zwmhmomrhammdb deatanttiol;\and ,
aspirin, astem ZOlnf" at enol ol , atonoxetine, atorvastatin, atovaquone,

at ropi ne, aur anof %-@%pazone, azat hi opri ne, azel astine, azetazol am de,
azi t hromyci n, bacl of en,

[00155] The above list of naturally occurring carotenoids is meant to be a non-limiting

example of naturally occurring carotenoids. This list is not comprehensive as
more naturally occurring molecules are being discovered which will fall

within the category of carotenoids.
Sulfonylureas

[00156] 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.

Niacin and related derivatives

[00157] The term niacin is the generic descriptor for nicotinic acid (pyridine-3-
carboxylic acid) and its derivatives. Non-limiting examples of nicotinic acid
derivatives include nicofuranose, Acipimox (5-methyl pyrazine-2-carboxylic
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banmbut erol , banet han, barbitone, barnidipine, basal azi de, becl am de,

becl obrate, befinolol, benegride, benazepril, bencyclane, bendazac,
bendazol, bendrofl unethi azi de, benetham ne penicillin, benexate

hydr ochl ori de, benfurodil hem succi nate, benidipine, benorylate,

bent azepam benzhexol, benzi odarone, benzni dazol e, benzoctan ne,

benzodi azepi ne derdcidh4-oxie), fideriteol zordbucod psonécotinraid) ol examiie pzPERIAM ne,

benzyl nor phi ne, beperi den bepheni um hydr napht hoate, bepridil,

bet ahi sti ne, bet ar?g%({agé“t?ﬁ@,nateb&ﬁ%&ﬁll’ ﬁl‘?‘ggéggﬁ’tc&eg?l,mgé%?ﬁbﬁﬁl msewRAte.sul f at e,
bexar ot ene, bezadoxifine, bezafibrate, bialamcol, biapenem bical utam de,
bi et am vig0iss}, bi fRRaeeEbempl SEARriaBEve ddehisWillERGy bRk ipi sacodyl ,
bi sant r\e/[ge,ﬂ%i soprol ol, Di tpol terol, a. b_oepi ndgl ol ,@%logmefbii]ilt%?g%?g?pbradyl dni n,
bretylium bronmazdpwentiontinadnds; mithbutlenitiioonp&ii1067, abecarhil zehmprostate,

br ovi ncam ne, buci cl ate, blﬁd in c1 cid, bueg%rml ol, budral azi.ne, bui eni ode,
buf etol ol , buf | ome¥RYE A5ERHIPIR Geeclolgnace pefmetRem. BeFHImAPEFn, agetamincstiel,

bupr enor phi ne, bupiceRhtle. ReRRELDNBe. acBidshinks nﬂ%@a@é " r phanol ,

but averi ne, butenatcrre, but 1 drine hge/’darcocﬁl o g, ut d%%%egﬁ%iﬁ@,but oconazol e
nitrate, butoconazsk®xoloueaicelosipregiznbloop; acetréin atrisrcindveivasineweyclovir,

calcifediol, calcipotriene, .calcitripl, caldiblne, canbendazol g,
cani oxirol e, cams@ﬂ@ogﬁ}wﬂ@?ﬁm‘? f‘y‘g‘&%‘f‘i&fiﬂ%é @:qpli 245509 r?%‘#?g%ndoxat ril,
capeci tabi ne, caprinring aRaMd! AatrdTRRAGR dIb dﬁ%l@]a?&ﬁéégl %:S@%H&l%ﬁ&te,

car bamat es, carbamazepi ne, carbapenens, carbarsone, rbatr
car benoxol one, cardifentani pdlibendely ditretinbin, aHopurinel clllytaarines) piiylasitenol, car ot enes,

caroverine, carteolol, carvedilo], cefaclor, cefazqlin cefbuperazone,
cef epi ne, cefosel iaél,ImP@F‘fafrP‘b&i‘Bﬂ?‘l taé‘bg'@%"ﬂoﬂ; alexiprig, P@F?la@eﬁlﬁg@Pﬁe,

hal in C . . : o oF " in,
cephal ospori n G CRAMARSD SbSctarfifRNHMENRhe, GEIANGSIAL obilofle OPar | n

cetanolol, cetiedil, cetirizine, cetraxat | N8, or’ar nbuci | ,
chl orbet am de, chlamidearylzarboxylid avidl dehetives, dminoghitethimide ramiaoglyedsides,,
chl or net hi azol e, chl.oroqui ne, chl orothi azi de, chl orpheniram.ne,

chl or phenoxamni de, ZHPEP Er FHHHEPTORRP PP AT UER: FLIOLRIOBE; E%el’??@?’

chl or propam de, c | X : Qﬁﬁgg 4 ac | 1hal e
chol ecal ci ferol , %#Bﬁfooﬁg’:ynﬁglp@?%ééom g %ié’c onélx?:]g xé%mé%%l?g’\/l r, (1:| %I |ef azone,
cil ansetron, cil osinaosolalolcamettiphénesamoxapide; amoxivillinampheclordl fepseeining| eat e,

ci nnanedri ne, cinnarizine, ci ngl azepam cjnoxacin, ciprofibrate, .
ci prof | oxaci n, amphomycin, amphotericin, ampicillin, ampiroxicam, amprenavir, amrinone,

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, azithromycin, baclofen,
bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,
bendroflumethiazide, benethamine penicillin, benexate hydrochloride,
benfurodil hemisuccinate, benidipine, benorylate, bentazepam, benzhexol,

benziodarone, benznidazole, benzoctamine, benzodiazepine derivatives,
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ci sapride, cisplatin, citalopram citicoline, clarithronycin, clebopride,
cl emastine, clenbuterol, clidanac, clinofibrate, clioquinol, clobazam

cl obenfurol, clobenzorex, clofazimne, clofibrate, clofibric acid, cloforex,
cl om pram ne, clonazepam clonidine, clonitrate, clopidogrel, clopirac

I ndonmet haci n, cloranolol, cloricronmen, clorprenaline, clorterm ne,

cl ot azepam cl ot r bemzodiazepiok,deagorakite) bendpbetapiins pemaybmparphite, bepetdeme net hyl
brom de, codei ne phqsphat ¢, . codei sul fate, codeine, colloidal bisnmuth 61
subeitrate, cr omBF&!ﬁ%}WﬁXWBMﬂﬁPﬂg}oﬁfﬁn@Hﬁﬂe@ggpﬁ% helametBasoggy cuni n,
Cyclandel ate, cychafapbhbvatylel BEOGHAR mAM RIHREN Ao hdAb .
cycl obenzaprine, cyclodrine, cyéloniumiodi‘de, cyclopentaim ne, cyclosporin,
cypi onat e, cypr ohbpzafibrate, bialymicol,digpereradstattamidey bietahivasne, Bifomidokyi ne,

dal fopri stine, dantraql ene sodi um_ dapipr.azol e, daraodi pine, decanoate
deci t abi ne, decoqiinedaline, H%’g@?@eﬁﬂci’%’,blwgﬂi glamee,nedwmlpl, gltﬂ]é‘?mlzlerrecl 0

cycline, denopam - der ' . dﬁ%ﬁé : 8,@(' iﬂp | l.ne,
desl or at adi ne, 3- IBE%?%@@S(%%@E@P%CI&SO Er“gh?% eéggdﬁnetﬂas’one,
det om di ne, dexanpreheuriptiae, domparddol)abtizdlan brovinpdrine) MuTidlste, bucloxic

dexfenfl uram ne, de t hyl pheni date, dexrazoxane ext r oanphet am ne
sul fate, dext roanﬁﬁé?ﬁ‘iﬁuﬁ&od@%gﬁléﬁpﬁmﬁén@fe uflgmedd; hetaralol,

di anor phi ne, di azenm - (i W=VAR ] b azaxi .

di br onopr opami di ng’m“&&é‘hﬁ?@gﬁg@’ b&k’%ﬁ%@% r?ggféﬁg{p%hg@ggﬁb& Wgﬂggsl}ehe,

di deoxyadenosi ne, bdsidfanybytalamiing butbkftansl; buaverthief utematme) eutideing | uni sal ,
di gi toxi n, digoxin, dihydroergaqtam ne, dihydrocodeine, dihydrocodei none
enol acetate, di hjHQe B@&%“%@WWP&U@COH%WH@W@‘B‘%@Fﬁf}‘?é?le’ butofilol,

di hydr ogest er one, dj | | Iy j dli Iﬂﬁﬁ |

di hydr ost r ept onyc;bﬂ!rg%iﬁ?%rg%@ééﬁ%se{%%g& ﬁ?/ié)?’o%l un#lyneg?nél}%‘?d’

acetyl sal i cyl at e, caldibink) leyebendagole @hitdrol € icasopiat) campestetol, azapiottdtingval ol |
diltiazem diloxanide furoate, di|oxanide, diltiazem _ dinefline,

di nenhydri nate, dicARdenatiane cEWlaxatyl, capcsitabing Capratf CERsaiCHhCARIOPT: FATEZIoh de,

di oxaphetyl butyr [ t L he, 0.l [ ram ne,

di phenoxyl ate, di %%i@?’% gg%g’,%@ée‘sf ?%ﬁﬂﬁ%@% %%?ﬁ%%gmgﬁ%m danol e,

dirithronycin, di Sagatelyicdthendkolond)cabimaoll, barbrotied edarhuitetel, casvpasdofone,
donepezi |, dopexam ne, dopradil, dosnulfate, doxapram doxazosin,
carotenes, caroverine, carteolol, carvedilol, cefaclor, cefazolin, cefouperazone,

cefepime, cefoselis, ceftibuten, celecoxib, celiprolol, cephaeline,
cephalosporin C, cephalosporins, cephamycins, cerivastatin, certoparin,
cetamolol, cetiedil, cetirizine, cetraxate, chloracizine, chlorambucil,
chlorbetamide, chlordantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine,
chlorphenoxamide, chlorphentermine, chlorproguanil, chlorpromazine,
chlorpropamide, chlorprothixene, chlortetracycline, chlorthalidone,
choleéalciferol, chromonar, ciclesonide, ciclonicate, cidofovir, ciglitazone,
cilansetron, cilostazol, cimetidine, cimetropium bromide, cinepazet maleate,
cinnamedrine, cinnarizine, cinolazepam, cinoxacin, ciprofibrate, ciprofloxacin,
cisapride, cisplatin, citalopram, citicoline, clarithromycin, clebopride,
clemastine, clenbuterol, clidanac, clinofibrate, clioquinol, clobazam,
clobenfurol, clobenzorex, clofazimine, clofibrate, clofibric acid, cloforex,
clomipramine, clonazepam, clonidine, clonitrate, clopidogrel, clopirac
indomethacin, cloranolol, cloricromen, clorprenaline, clortermine,
clotiazepam, clotrimazole, cloxacillin, clozapine, cmepazide, codeine methyl

bromide, codeine phosphate, codeine sulfate, codeine, colloidal bismuth
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doxef azepam doxepin, doxycycline, drofenine, dronostanol one propionate,
dr onost anol one, dronabi nol, droperidol , droprenilamne, d-threo -

met hyl pheni dat e, dul oxetine, ebrotidine, eburnanonine, ecabet,
ecenof | oxacin, econazole nitrate, edavarone, edoxudi ne, efavirenz,
effivarenz, efloxate, eledoisin, eletriptan, elgodipine, ellipticine,
emepr oni um br om desubeitratd, nemafiban) apmblyn, @opropiraide, crotettminnideenramlingi t at ,

enoxi none, enprostil rit capone, epanplol, e 1t‘:ledr'ne, epi hasti ne,
opi nephr i ne,  epi r UBAPAdate, PYiRATS] cYelRPeRias CHH O eI ILA e of | er gol of d
mesyl at es, - er got amyRfobeftfdpdiREIYRlodris VyBloRKFioRideCEyedehtanthe LSLb I at -

esaprazol e, escital’opram “esnp soneprazol e,” esonari bl am

estradi ol benzoat egypesiatea pysrohentadins loypoterenecacetate, eytambinepdecatmeinas e,

estrone sulfate, e edrine, etafenone, ethacryni cid, .et ham van,

ethinamate, et hi ny‘ﬁ@é’?ﬂm’ d@ﬁﬁﬁ@}eﬁo ,u“bﬁﬁi’lﬂﬁf‘lzé]gk‘i%?%?mé?a deranoaiet e,

et hi nyl estradiol, &écﬁblﬁﬂ&@e@@g(ujﬁﬁ&'&h eaﬁefnﬁ;,? s164iFtinY ldef e?aaﬂﬁélo
hoXxyp L hy e

et hopr opazi ne, ethotoin, ‘et enani ne, e estrendl, ethyl for phi ne,
et hyl nor epi nephr i neyclie¢,denoptintine,dlepanadiclone, desotdmpeam, desipfaninet e, et oposi de,
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salicylamide, salicylic acid derivatives, salmeterol, saquinavir, saquinavir,
scopolamine, secnidazole, selegiline, semotiadil, sertindole, sertraline,
sibutramine, sildenafil, simvastatin, siramesine, sirolimus, sitaxsentan,
sofalcone, somotiadil, sorivudine, sotalol, soterenol, sparfloxacin,

spasmolytol, spectinomycin, spiramycin, spizofurone, stavudine,
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t hi ori dazi ne, thiothixene, tiagabine, tianmenidine, tianeptine, tiaprofenic
acid, tiaramde, ticlopidine, tigloidine, tilisolol, tinolol, tinidazole,
tinofedrine, tinzaparin, tioconazole, tipranavir, tirapazam ne, tirofiban,
tiropraniide, titanicene, tizanadine, tizanidine, tizinadine, tocainide,
tol azam de, tolazoline, tolbutamde, tolcapone, tolciclate, tolfenamc
acid, toliprolol, steptemyeinsaccinylsylfathigznlesucralfatgpafentanil, selepnazalentiteate,

t opot ecan, torsem [ @] . CL br 1~ Loremfena, tasufl.oxacin,
tramadol , tramazol gﬁ%“,"%@i@d_‘?ﬁ”@? I%’ ?\;lga%%uéag{cﬁs?lﬁggﬁ 15 0rlr’i _ ,d?"r apidil,
traxanox, trazodongulodtidet, @tﬂ?hdbéhzaxﬁiﬂ@:,%ﬁ%hébtamfdé,l sulPHaBialiRe SsulfHatlGkThe! | ne,
trianterene, triazolam trifluoperazine hydrochloride, trifluoperazine,

triflupromazine, tsulpkafyisnels; sprhamerazing; selphamethoxazels, selnkapyridineet azi di ne,

trogl | tavone,  t1 ol RBFAREgh bR R sbidh RUBRkby spblindboc” "
trovafl oxacin, troxilblopeniutn sihfdiveeisamehriptih, GabdgThel, superoniae Qisiniitise,

tyram ne, undecanoate, undecenoic, acid, urinastatin, valacyclovir,
val decoxi b, val er asuplateslj sysareinspdivm, synephpineitecringi tacrolimus daerghimuganconyci n,

denafil, | af axi | bi i | . vidarabi i gabal dn,
o, o) eponcEHRS: AERP A5 EEPRRT, brunfo S At aghel
derivatives, Vit agizfrofene akcbabtamh becastinhBle) tedlozih, tedTbdMnit teghsérol] N K,

vogl i bose, voriconazole, xaliproden, xanoterol, xanthinol niacinate,
xenyt r opi um br oni dtelenzepiaedelslisartag;tesnapenany taninosidexigprsnene te5p%058L  yohi mbi ne,

zacopride, zafirlukas zal ci.t abi n zal e ,Zzananuvj r, zatebr adi ne,

zi conoti de, zi doyu%?ﬂé?ﬁ 5 #eglmxglﬁr}e, %rwg?‘_@rfens@!ﬁ%%ﬂeﬁ%& ! p*%??%qle’zi prasi done,
zol i m di ne, zol m t terfehadine, 2@bailiele, Ferof@iahiaed ) tedtololZ ffoldceriR, 4and m xtures
thereof. [00159] The conpounds according to the invention may be fornul ated
as phar maceut i cal dibydistestastesons, tetraeyalics teteacyeling, tetighydrapannpbinelt er al |

transdermal or regtal adm.nistratio i f,orm suitable for

adm ni stration by feﬁrﬁjabf‘ﬁ%’dwe’ M@%@@F’%gﬁﬁ%ﬁe’ t&fg]%‘téé?l& adm ni stration

i ncl udes subcut aneghigihdth@okiRites, thiobirbanSes Wocdrbirhaines hibcarbardont, ast er nal
I njection, or infusion techniques. [00160] The phar maceuti cal conpositions

may al so be fornul tieriaaimeathidthixenss tingabind, fiamenitline; fianspting tiaprofenicaddsage
unit formfor ease,.of adm.njstrati.on.and uniformty . of dosage, .Dosage unit
formas used in thBaI@H’é ’P%Bﬁubem &ﬁ’ E‘I”éﬁlﬁéh{’ﬁ’é'?oé?lnmgﬁ@?%%fm@i cally
discrete units sui{jaRisgriRSidébhdz8le) iPRAMIE SirafRaiind Mitofiban, tiropramide,

titanicene, tizanadine, tizanidine, tizinadine, tocainide, tolazamide, tolazoline,

tolbutamide, tolcapone, tolciclate, tolfenamic acid, toliprolol, tolteridine,
tolterodine, tonaberstat, topiramate, topotecan, torsemide, toremifene cibrate,
toremifene, tosufloxacin, tramadol, tramazoline, trandolapril, tranilast,
tranylcypromine, trapidil, traxanox, trazodone, tretoquinol, triacetin,
triamcinolone, triamterine, triamterene, triazolam, trifluoperazine
hydfochloride, trifluoperazine, triflupromazine, trihexyphenidyl, trimazosin,
trimebutine, trimetazidine, trimethoprim, trimgestone, trimipramine,
trimoprostil, trithiozine, troglitazone, trolnibrate phosphate, tromethamine,
tropicamide, trovafloxacin, troxipide, tuaminoheptane, tulobuterol,
tymazoline, tyramine, undecanoate, undecenoic acid, urinastatin, valacyclovir,
valdecoxib, valerate, valganciclovir, valproic acid, valsartan, vancomycin,
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,
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containing a predeterm ned quantity of active ingredient calculated to
produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Exanples of such dosage unit fornms are tablets
(including scored or coated tablets), capsules, pills, powder packets,

waf ers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls
and the |ike, and ximglaggizarectylometazolihe yohinehims) zacoPrid, zifislakast fzalciabiagn al so
conprise, as in conyentional , practice, additjpnal, supstapces other than

i nert diluents, e.’ﬁi{qpllﬁlqnuﬁ?qaé% '=r?&ﬁ%?§3élﬂﬂesm°9 eqad PheHteRZipeldine, | n t he
case of capsul es, Zt,ﬁcbé f §: : ; hink : ge
forms can al so conpri Igb%a??’eérl r?éﬁgg%%%gmi%%’? Bﬁrblgﬁg%f,%b@%gﬁ}zg@s%gﬁl@be
prepared to cont aizopiclotiex and mixphres theremft i ve conpounds or conpositions of
the invention and vegetable oil. Hard gelatin capsules can contain granul es

of the | co und in conbination wih g.soli ul verul ent carrier
such asa[ﬁgﬁbise, s c‘??g}p(?élac?s @SP%H%@,&WW%%@a&? g’?’ﬂi‘“ﬁ’g ch, corn
starch, anyl opect igharfifdeutib $6myP6iiNRtsutsile Kr @Al Bhdchl pdridplell Straiernddl | | S
can be prepared with enteric coatings. [00161] Liquid dosage forns for oral

admi ni stration carprirectiliadmipdstraticooerun  dern suitabledepadihinistration by tnhalation
sol utions, suspensians, rups, an | i.xi rs.cant.ainin i nert.diluents
conmonly used in t9dospila %@’Sﬁr@gﬁ%ﬁgpms 13@%??53“8?‘3?&“@%\@%’@08?’50
conpri se adj uvant ' hf o 5 di ng
Sintrvnbus $nt¥eidsoidr, %gfdger al BjEdtRh! & lﬂﬂlsﬁ)t[ﬂo 8%1%{]{@5‘.

agents, and sweetening, flavoring, a um ng agents.
Suppositories for vaginal or rectal adm nistration of the conpounds and

conposi tI08H]of t HEhe phasmadenticad snmpesitiorspnaeasdbe formiutated dse therapaicaldy or
conposition ith i tabl e nonirritati exci pi e ch gs cocoa butter
and’pol yet hyl ene STESHES ERa oha dpiees Grit ot 17 SHThAlGHBURAFORE B0 | i qui d at
body tenperature ’uxﬁ'féﬁﬁitir B?Hoéa@@.ﬁ)d@aéé uiiBlorman YsEEnaae l?pe‘c{fﬁ:aﬁéﬁl 8nd ¢191k63]

I nj ectabl e preparations,” for eXanple, sterile injectabl’e agueous or
ol eagi nous suspertsransefemiio physicallydisatateiusitscuitabln gs toitdriidosagesyeacty wnitisi ng

i tabl di [ ts, tti t d/ [ ts. .Th
Sterile. inj oot ablOUAERER vt siduth af S5 depdem ganlinl B Bofie: on or
suspension in a NROHENe ﬂ@&&ﬁ;@%@@ﬁé&ﬂna&saeﬁap%%%éﬂegﬁa&e@ﬁha?@h&%ﬂ&al for

exanple, as a solution in 1 ut anedi ol . Anpbng the acceptable vehicles and
sol vents that carcatmieruEsamplesofmutie dosage nyit formssnd tablet(indwding seorehorc sodi um
chl ori de- i

coated tablets), capsules, pills, powder packets, wafers, injectable solutions or
suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof. Such dosage forms can also comprise, as in coxiventional
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.

[00161] Liquid dosage forms for oral administration can include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing

inert diluents commonly used in the art, such as water. Such compositions can
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solution. Sterile fixed oils are also conventionally used as a sol vent or
suspendi ng nedi um [00164] The conpositions of this invention can further

i ncl ude conventional excipients, i.e., pharnmaceutically acceptable organic
or inorganic carrier substances suitable for oral, buccal, parenteral,
transdennal or rectal admnistration or in a formsuitable for

admi ni stration by alshesmpiiseradprvanisysch b wetting, agosdts,cndsifying adbduspendingus| y
react with the active, co oungs. gui t abl e pharmaceutically acceptabl e
carriers include, ?%?Ptseﬂrgﬂ’ cnng avorig, and REIRING 4gentsy| cohol , veget abl e

oils, polyethylene glycols, gelatin, |actose, anylose, nagnesium stearate,

talc, supbaegjants, s@ﬂobfféﬁeﬁsﬁ hainal S£UR] RhiRistaion oPﬁEchgﬂggﬁﬁds’anﬁat ty acid

nmonogl yceri dés and digl ycerides, petroethral fatty acid ers,
hydr oxynet hyl - cel | ednpasjtions lof therigvengion ot biopreparad Hy tigingithecorands or

phar maceuti cal preparations can be sterili.zed and if desired, m xed with

auxiliary agents, &I@PQSﬁ}%ﬁW@‘a@rﬁu&t?glﬁPQ?@Fé g%"él,’le%ttsélﬁﬁ P 9508 buftenand g

agents, enulsifi ' | | ,
PHAYARIE heus VARSI DTN AREEN B WYY

colorings, flavoring and/or aromatic su
del et eriously reatempaiatires dueh fet they will mpadandselefserthpdrugnt er al  appl i cati on,
particularly suitable vehicles consist of solutions, preferably oily or

[ , | | ' , enul si , i mp] ant s.
Aqueous DULBS! orsirApTe Bisntrafnss B SRARR ST IS Cpeiehla Adusdon of Dlediis y of
the suspensi on andasilti can bOForfNARI oot TMERINAUTBLEY buibsld Ul 0Se,

sorbitol and/or dextran. Optionally, the suspension nay a contain
stabilizers. [0016dispdBsing ageiid, stettinpegentapad/orsuspending sgenkse Thastefikct ured i n
the form of sustained el ease . fornul ations, .such that theﬁ/elprovi de a

i

control I ed conti nuiBifstabla sparation canplsodsARiea Lsctable aPlHEOR 6F TUSBEASIRPARL i on

over a peri od of ooy S8Rk ARLIAIS AltbAR oPholidi, EPERASIEIRES OF the

present invention w e’'in an nt s iclent to achieve a therapeutic
ef fect as recogni zsdutinn inrie3-bhtanaticli Aaropg slia ddceptable wehiales and d¢&Git thihe

dosage of any conpositions of the_present invention wll. vary depending on
the synptons, age SRS Wﬂﬁp%g%ﬁyﬁg%ﬁq,@éesowmw Sﬁggseverity

of the di sorder 't Oudigyd QLRI AIHERE oneliforayBePls Al 3F rat i on, and

€

the formof the subject conposition. Any o subj ect ations maybe
suspending medium.
[00164] 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
1insufflation, 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 ﬁke. The
pharmaceutical preparations can be sterilized and if desired, mixed with
auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting agents,
emulsifiers, salts for influencing osmotic pressure, buffers, colorings,
flavoring and/or aromatic substances and the like which do not deleteriously
react with the active compounds. For parenteral application, particularly

suitable vehicles consist of solutions, preferably oily or aqueous solutions, as
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adm nistered in a single dose or in divided doses. Dosages for the
conpositions of the present invention may be readily determ ned by

t echni ques known to those of skill in the art or as taught herein. [001681
The dosage range for nebivol ol ranges fromabout 0.1 ng to about 100 ng per
day. In another enbodi nent, the dosage range nmay be fromabout 0.75 ng to
about 50 ng per dawell bssyspensions] éraulsionty@dimplahts. Atecots saspensiamsgrayraybe from

dosage of the co- oRHE SESR A RHePJBREISMSY of e ADTRETAR . about
0.01 ng to about 1 Ogﬁgy ge of about
1 ng to about 0.1 f°98§r %1%98 an cn%?%%%%%ﬁ%?@%%&%&%w&rrgﬁégﬁgf about 100

ng to about 10 ngy Optlorl@@lybthd)sumngmma&@&bhﬁiﬁaﬂmtﬁﬁhmﬁ| ve dose or anount,
and any possible affects on the timng of adm ni stration of the

formul at | may be I dent f ed r an art r . cConpos on of
t he pres@ﬁ?ﬁlnventﬁ%ﬁta&ﬁﬁsé‘nﬁaﬁﬁp I éﬂﬁ :eg &’i"réo ng%’rs]ltaﬁlifﬁt as
descri bed herein, fé?éa@&fd%ﬁﬁld%nﬂﬁ& &5?&9?#6@1&@ Fabdlled wrﬁihﬁ{}lg@eléa%oﬂ east

5 animal s per gr oup) humdn tria appropri ate.
ef fectiveness of aﬂnyccsnippmndsacmrﬂmgltbﬂmrmwmhombmajpamdmfémhrsent or
prevention may be assessed by adm' ni stering the conposition and assessi ng

th ff th trati bl
i ces. VA0 compRrmigsEton s She cueleriont of B Gesetintaicen TAEcE Lo t he
val ues of the sangnjidisk %%éﬁﬂd)e{chié%tartﬁ‘?} ag%ﬂkeﬁt&%z%dg%asde sﬁéé tinme of

adm ni stration and anount any particu subj ect osition t at wll
yield the nost effeditaveskilémthemnt in a given patient will depend upon the
activity, pharnmacokinetics, and bi oavailability of a subject conposi t I on,

physi ol ogj condi n of atient | udi nq .age,. sex,. di sease.. ype
and stagg’(ﬁgigne.ral JI'%%@%%%P ?f’é’ mH°8W°n§ %g%ﬁﬁsﬁgﬁﬁg?hf)ﬁ“ﬁﬂ and
type of medi cati onyy tHeQyhtdis, A88Thdd ddyakdi @Rt of Mhdiast hie'&ﬁhn?ﬁﬁd%ﬁﬁﬂ i nes
presented herein may be used fo optim ze t e treat ment, e.g., determning

the optinmumtime eitledisordentmbe todatedion preented; themputeiof etﬂmxmsttatme,cpndrcm no
nore than routine.exp mentation consi stin ori t he s bj ect and
adj usting the dosa@g"ﬁéﬂ“ﬁubﬁcm y&ﬂ'ﬁ? Epr{’t‘o tf%rﬁngﬁ%anspgay & ng
treated, the heal t juhiddd6d RA difglb dB?é/OIl]ﬁ dRAd s8¢ Dosages for the

compositions of the present invention may be readily determined by

techniques known to those of skill in the art or as taught herein.

[00168] The dosage range for nebivolol ranges from about 0.1 mg to about 100 mg per
day. In another embodiment, the dosage range may be from about 0.75 mg to
about 50 mg per day. In yet another embodiment, the dosage range may be
from about 1.25 mgto about 10 mg per day.

[00169] In certain embodiments, the dosage of the co-active compounds will generally
be in the range of about 0.01 ng to about 1 g per kg body weight, specifically
in the range of about 1 ng to about 0.1 g per kg, and more specifically in the
range of about 100 ng to about 10 mg per kg body weight.

[00170] An effective dose or amount, and any possible affects on the timing of
administration of the formulation, may need to be identified for any particular
composition of the present invention. This may be accomplished by routine
experiment as described herein, using one or more groups of animals

(preferably at least 5 animals per group), or in human trials if appropriate. The

70



by neasuring one or nore of the relevant indices at predeterm ned tines
during the treatnent period. Treatnent, including conposition, anounts,
times of adm nistration and forrnul ation, nay be optim zed according to the
results of such nonitoring. The patient nay be periodically reevaluated to
determ ne the extent of inprovenent by neasuring the sane paraneters.

Adj ust ments to t heetfoaiiehéss bf ey subdoe coémpositiasdnd methedlof héatientesd and
possibly to the tine of adm njstration maybe nmade based gon these

reeval uati ons. [oomlfea'pnmrea%’emsswyd b administeringthaicompesition and apsessipgs whi ch

are less than the age
maybe i ncreased byﬂ%’lo‘ﬂ'lﬂi‘%}'| |n§?8m utaﬂgn??%gﬁﬂﬂgpém%%ﬁ%eé% Q@ug‘ﬁg ?ect S
attained. [00174] %Ihecsthparitly thérposttiehiednt ostawost théseritditesyto teshvideesiofehe

requi red dosage for any _individual agent contained in the conpositions
(e.g., the steroi dsimeindices pret tiaateen). drug) because the onset and duration
of effect of the different agents maybe conpl i rrent ary. 71 [00175] Toxicity
and t her c ef f OS] i by

st andar d?‘ﬂﬁbmmalceu:[\lh fos(rgoced&ir es I|u % vndnh es o?’ exper*%ﬁ?ﬁ

animals, e.g., for c@hﬁP@simmthagwﬂhﬁelld@ﬁ@mB@bffehﬁvéﬁédmkﬂ%%@véﬂ}fauéﬁtt\ﬁﬂl

obtained fromthe cell culture assays and ani mal studies naybe used in
formul ati ng a rangéepsmddpenthe arcbmtm@amaqemw, anthelogvailability pf awipjestibj ect

That i ot ude ne. EaeBbite phgifbdcd cgtPa gl ai AR AREIC R B iske®
within this rangetgrpadadiage géeaeal p}fyewdp@cﬁﬂmcanfdap@{EWeﬁmdo afg‘iivehhi%sdgéu'[ e of

adm nistration utilized. For conpositions of t present invention, the

t her apeutical ly ef ﬂ%mpe@fmé@ahw mltee@ﬁadnﬁmé@atmm endithejike, dhe guidelingg| t ur e
assays. [00177] In

oryeyof an based on? SR Lhu o REGRaThoRTRE I GuBARE ol e HSEEC, O °

known in the medi cabtlmamtt&ne bfDdr/fhoutit 06 &irbinististibh, wiich wilbidqule aoBjoeet S
suffering froma vascul ar di sease, for instance, an_ increased bl ood

pressure, could eathanyowincaxprrimentation eonsisHpe of meaitorngthe sehjestandount fr om
the test results ppeseal el 16LSE 18L/bFbimidd

OID

[00172] While the subject is being treated, the health of the patient may be monitored
by measuring one or more of the relevant indices at predetermined times
during the treatment period. Treatment, including composition, amounts,
times of administration and formulation, may be optimized according to the
results of such monitoring. The patient may be periodically reevaluated to
determine the extent of improvement by measuring the same parameters.
Adjustments to the amount(s) of subject composition administered and
possibly to the time of administration may be made based on these

reevaluations.

[00173] Treatment may be initiated with smaller dosages which are less than the
optimum dose of the compound. Thereafter, the dosage may be increased by

small increments until the optimum therapeutic effect is attained.

[00174] The use of the subject compositions may reduce the required dosage for any
individual agent contained in the compositions (e.g., the steroidal anti
inflammatory drug) because the onset and duration of effect of the different

agents may be complimentary.
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general it is contenplated that an effective daily dose of the conpounds of
formula (1) or their pharmaceutically acceptable acid-addition salts would
be fromabout 0.01 ng/kg to about 50 ngy/ kg body weight, in particular from
about 0.1 ng/kg to about 10 ng/ kg body wei ght, and preferably from about
0.1 ng/ kg to about 1 ng/kg body weight. [00179] The invention al so provides
phar mace§@017a] ki t§"0txm1qyrainéiﬂmyapmﬁc officaty ef subjeat auinmeositiohns inlaybewletdamined or

nore of the |ngred en s of ha ceut caI unds and/or np03|t|ons
of the invention, aﬂ?&‘*ﬂﬁ@ Wﬁ%?éﬁ’fﬂw Such kits

can al so incl ude, fagﬁngg( Iﬁrd&gﬂﬁhngqg %{pgﬁ conpositions (e.g.,
diuretics, digoxin, compouhds used to_ trea cardlovascular di seases,
t herapeuti c agents, perneation enhancers, |ubricants, and the like), a

devi ce( s)00156] admi fiihstdata abgainmbfrcmrtb@caibksﬂiarmldssays andmp'm@.listudim,magmb wsed t t en
I nstructions inaf.orm scri bed ver nnent al en regul ating the
manuf act ure, use ormg?ﬂ[ a%pgm&pg&%q%&pguqyn% @‘é? %@P@‘ twhi ch
instructions can alagpb&itibeGESpe a fa oP&f‘c‘ﬁT‘&hn%fco H%ﬂ&?}s‘tﬁ?c use

R lﬂ%
or sale for human adm ni stration. fo 180 AnoE%er enbodi ment
i nvention rel ates tinclodwethe 86 with hitthe mtnoetbkioityoﬂ“hadosageamy varewithidrtbisy | at ed

net abol ite of nebi vol ol qd 1y, at | egst addl ti naI

t herapeutic agent {&R&edsReD %B&@dﬁﬁﬁe%s orgy IRPIQ¥e 5P T“B vessel s.

[00181] The COWOUF&M&&M&%&ﬂﬁé&nﬁor'dagﬁﬁhheﬂs Sifle pftBLdt SR, (RS NeT

t herapeutic agents, can be incorporate nto a nattral or synt’hetic matrix
whi ch can then be thqrppeuudalw affecupedos‘emaycbe ¢stimmtedi initially Emim eslt eulimfe

i nterest. Accordi n%ég/ the nebivolol netabolites are "bound to the matrix"

whi ch nmeans that t &3 %ebivol ol nmetabolite(s) along with other therapeutic

agents are physically and/or chenically associated with part of,

i ncor por gp@gy7 th, Iﬁg ﬁéiﬁ!eﬁletdésescﬁf an@eiv S gaRCwIM E%Hbséﬂ"@y Hﬁh}ﬁiéﬁm Ba{sed on

synt hetic matrlx Any of a wde variety of natural or synthetic
pol yners can be uséhb @:Physlcalramdmon,melgbéambuﬂleufacfmsknwnm\tbmmﬁm& It is
only necessary for the matrix to be biologically acceptable. Exenplary
matrixes suitable 3% use in the invention are pol ynmers including, for
exanpl e, polyolefins (such as pol ystyrene, polypropyl ene, polyethyl ene,

hi gh denggdirgpol yerinuk@seskill in treating subjects suffering from a vascular disease, for

instance, an increased blood pressure, could easily determine the

therapeutically effective amount from the test results presented hereinafter. In
general it is contemplated that an effective daily dose of the compounds of
formula (I) or their pharmaceutically acceptable acid-addition salts would be
from about 0.01 mg/kg to about 50 mg/kg body weight, in particular from
about 0.1 mg/kg to about 10 mg/kg body weight, and preferably from about
0.1 mg/kg to about 1 mg/kg body weight.

[00179] The invention also provides pharmaceutical kits comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical
compounds and/or compositions of the invention, including, hydroxylated
nebivolol metabolites. Such kits can also include, for example, other
compounds and/or compositions (e.g., diuretics, digoxin, compounds used to
treat cardiovascular diseases, therapeutic agents, permeation enhancers,
lubricants, and the like), a device(s) for administering the compounds and/or
compositions, and written instructions in a form prescribed by a governmental

agency regulating the manufacture, use or sale of pharmaceuticals or
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pol ytetrafl uorethyl ene, polyvinylidene diflouride and pol yvinylchloride),
pol yet hyl eni m ne or derivatives thereof, polyethers (such as polyethyl ene
glycol), polyesters (such as poly-L-lactic acid, poly-D, L-lactic,
poly-D-lactic, polyglycolic, poly-(lactide/glycolide)), polyanhydrides,

pol yhydr oxybut yr at es, ol yani i des .(such as nyl on), | yur et hapes
pol yur et hane copol ygr’é’;‘%g?‘(aié@auﬁté’wﬁ‘éﬁmwsﬁm%ﬁ GF%F?(BPEF&’ By tees (such

as pol ynet hacryl ate Xf}%ﬂ%ﬁ £ for b i .

(et hacryl oyl oxyet h%@eg - trll1 r?%ﬁeyf‘%en?%ﬁlfu% e%lﬁ?/[}ap %‘%Sgﬁté?% i nner salt-co-
n-dodecyl nethacrylate), m xtures of polynmers (such as polylactic

aci d/ pol y[08380)e copAhnytiner embglinguir oefitheingénpinnyrelatesto tiedodal mdmanistration of at

pol yur et hane/ pol yet her, copol.yners,. nyl.on/ {))J]Lr t her. copol yners, such as
Destam ) - bi opol yrisne £ BsPORHaf sPeeated S Ablvaia, &f Ppdilbealsbbots

anti bodi es, pept i de,qiom GRrapShilc AR ioAtdas injgibd 898 NsRA s QbR &IdbIe6d dS) -
starburst dendrinmers, natural "fibrous matrix” (such as filter paper),
synthetic fibrous wesselsx materials (such as three-dinensional |attice of
synthetic 73 polynmers and copol yners) and the |like. Exenplary polynmers are
descri bedd u. S t. Nos. .5, 705,583, .5 770, 645 and 994 444, the

di scl osur [edéﬁglr] whi ¢ 389IBP‘?W96PE@P£F@81’%9" Q%&r@é’ﬁﬁﬁ 191’ Hﬂ*eﬁﬁ{e%ephc
entirety. [00183] TE@enPJ}Ma%i_F@ihc@t‘ﬁgréédiﬂﬁféﬁa%ﬁraPMgﬁﬂfeﬁéhfah‘iﬁﬁrh% chfifhen
matrixes suitable for use in the invention are not critical, but depend on
t he application. |tbewppliedavitheymecificityteealbiologivabsitckofl intetkst. A achrlingly thehat
where the matrix-netgbol.ite of ..nebiyplol caonpositijon.of the jnvention is

i ntended for |ocal ,H&EY%H’]iWEtIaéo}gﬁ%?rF g?g’rdrﬁ’ X, nggq%dﬂeg}s ﬂl"éqq 9 ar

adni ni stration theyngaedorabuablidisPaeaE AathRkifr thdreutio ABerS &8 phydicdllyas

post angi opl asty, co?onar?/ﬂgygaségcggrgegy or inti Ieu h?/%eerpl agig asggci at ed
wi t h 'vascul ar gr af t andipd chetscably as$oeidtédwith part af yndoeporated iwithh hitached to, e
matrix to slowy dissqlve in, a physiological .environment or to be

bi odegr adabl e or bi Bﬁ%%ylih“é‘tﬁfé@ﬂ@i? PR P X ng and/or treating

cardi ovascul ar di seases or disorders, the nebivolol netabolites of the
present '[0038%]! on apdy@Ph wadH ddetbf ﬁa@ﬁ*ﬁio&@ﬁ&eﬁ@?&?ﬁﬁiﬁ daf LRARE] aBE be
adm nistered directly to the danmeged vascular surfaCe intravenously by

usi ng an i ntraart er matrixoin thewcordens 0 the iseantiendt js anly nedsbsary for thedmhirixdo e of

Sur faceb 15 det or m HOIPERSALE SRYBHEIS BRPm REL LTI SR AR Wope Beston”

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
glycol), polyesters (such as poly-L-lactic acid, poly-D, L-lactic, poly-D-lactic,
polyglycolic, poly-(lactide/glycolide)), polyanhydrides, polyhydroxybutyrates,
polyamides (such as nylon), polyurethanes, polyurethane copolymers (such as
pellethane polymers), polyacrylates (such as polymethacrylate, poly (2-
(methacryloyloxyethyl)-2'-(trimethylammonium)ethyl phosphate inner salt-co-
n-dodecyl methacrylate), mixtures of polymers (such as polylactic
acid/polylysine copolymers, polyurethane/polyester copolymers,
polyurethane/polyether copolymers, nylon/polyether copolymers, such as
vestamid), biopolymers (such as peptides, proteins, oligonucleotides,
antibodies, peptide hormones, glycoproteins, glycogen and nucleic acids),
starburst dendrimers, natural fibrous matrix (such as filter paper), synthetic

fibrous matrix materials (such as three-dimensional lattice of synthetic
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ray angi ography, perfornmed using routine and well-known net hods avail abl e
to one skilled in the art. [00185] When adm nistered in vivo, the conpounds
and conpositions of the invention can be administered in conbination with
pharmaceutically acceptable carriers and in a therapeutically effective

dosage, as described_ herein 86 unds .and conposi_tions of
the present invent iRAYIEFS an %8&3‘13%?%}%%@2@ nﬁ&‘gﬁﬁ drolygpers gredesgribed in
hydroxyl at ed nebi voir@l paENgd, 105583, 51194, 6@9%&5994 bg4 ttﬁ@élsues&em‘mgtchon
with one or nore additional tRerdpeliic agents which are known to

ef fective agai nst tdveimcprpordtedbyliefersnee hereindn theirreptitatyl for treat ment, such
as for exanple diuretics and/or different antihypertensive agents such as

bet a-bl o cal ¢i,um,cha neI rs or, .ACE inphibit.o i.,S to.be
under st og@ﬁi%&lt suc CQ}WB’I c?ﬁ“? 5*‘?85%{“‘8‘6%?& omlteé’%at‘&xﬁﬁnftﬁ@? fors8 i o
t he present invent 'tﬁ@mv%ﬂtlcﬂrpﬁ%%i critfeaD Gt d@i@hd Bﬁ'ﬁﬁdﬁpﬂl&ﬁdnolt Wlﬁ%orrpasses
si mul t aneous or sequential treatnent with'the conponents of

conbi nation, as weldppessiatethnenesskilted intihedrt thla‘ew}jmgbe mab‘lxalnetabolateeﬂ or
wherei n one conponen adm ni st er | ong-ter, re
admi ni stered internt E‘@iﬂ me%ﬁ% g&’@é‘“@& opE gﬁaﬁ?ﬁ%&%ﬁﬁfﬁu %Y\g’ me or
in separate CO”pos'tEan?&mHﬁs'lﬁ 1Y of traﬁbﬁftlﬁe?%fgl d hoBeloeradable.

e ne

adm ni stration. [00188 bivo rret a | tes e present | nventi on
may be used in conforsameoasesysidh astpbs!nngioplgaﬂ:y,tdmcbnaaybyp&seshrgaytohmﬁmal

treat ment/ preventi qn/ suppressi gn ne rati t he di
condi ti onsp for whi lé}ﬂﬁaﬁ)%@é}&{l@&aﬁ%ﬁqﬁ%ﬁl@}mﬁﬁ éﬁbﬂ}etlﬁ@ag%"y eful .
Qher drugs incl UdGei 5k fPRERIaRix B3 xdlﬁ%ﬁﬂgwgﬁﬂﬁlsgolg%@ﬁtmvﬁoﬁlﬂ

agent, a fibrinolytic agent, a vasospas tassium c%anne
activator, a cal mherfmodmudabldmdmdreso,rbaiﬂ]e antt hypertensive agent, an
antim crobi al agent, an antibiotic, an anti pI atel et agent, an antimtotic

t | t t hi bi t
ant 1 sbor AU Gen:In BeoveaifomaRd pr et AR PERLCIRSCHR diseAies S AGBHS T Mot  de, an
anti-cancer chenot Wf‘éb%‘?dltrh& é&toft%e&r%é‘ern?izﬁze% ke og'iﬁoﬁél‘l"yﬁ%astone

antiinflammatory agent, a selective | fmunosuppr essi ve
agent, a growth facﬂharapalﬁcagemmbemdmnustbmdyhreal)dmﬁhadmagedgmmlﬂar sueface

r adi ot her apeuti c agent |caent angi ot ensi n.convert,.n
P %% avenoustIyg using ang%ntraartegaﬂ Of Ttravenous cath? suEtable or

ytic

delivery of the compounds to the desired location. The location of damaged
arterial surfaces is determined by conventional diagnostic methods, such as X-
ray angiography, performed using routine and well-known methods available
to one skilled in the art.

[00185] When administered in vivo, the compounds and compositions of the invention
can be administered in combination with pharmaceutically acceptable carriers

and in a therapeutically effective dosage, as described herein.

[00186] When the compounds and compositions of the present invention are
administered as a mixture of at least one hydroxylated nebivolol metabolite,
they can also be used in combination with one or more additional therapeutic
agents which are known to be effective against the specific disease state
targeted for treatment, such as for example diuretics and/or different
antihypertensive agents such as beta-blockers, calcium channel blockers or
ACE inhibitors. It is to be understood that such combination therapy

constitutes a further aspect of the present invention.
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enzynme inhibitor, an angiotensin Il receptor antagonist, a renin inhbitior,
a free radical scavenger, an iron chelator, an antioxidant, a sex hornone,
an antipolynerase, an antiviral agent, a photodynam c therapy agent, ‘an
anti body targeted therapy agent, a gene therapy agent, biphosphonates or
ot her osteoporosis agents, chol esterol |owering agents, includingbut not
limted t@0187Jat i ns'Concament,adorinigieationt enainhpasses simudtaneas drisequenfial [ 00189]
Such ot her drugs rra% be atgnj nhgsetered, b Bélthrout .and in an anmoynt conmmonly
used therefore, contreAREERKIER, I?WPH%% f CapPRalieR, RS FELATEBIMENDR t he
hydr oxyl at ed nebi voyglo 1 &gt behernifilodviisiih bk SbmPBhe & ddufinBlerdd'®
present invention is used contenporaneously wth one or nore other drugs, a
phar maceut i cal conplesgitéranamiothe ather(spars adinimstbred imtemmgjttently. Sdeigonents tan bdre
conpound of the presgnt.invention is preferred. AcgqQrdin , .the

phar maceut i cal corrp%fg'ﬁ“ﬂséﬁﬁgf’é‘fﬁl?ﬁ%n%P ﬁPar?tﬁ\‘f%WPP%HOW%E&LE%ﬂP%@éOF hat al so
75 contain one or M Enil dients, in addition to the

nebi vol ol net abol F?igﬁf)ewﬁ%esgfftgsent bt?ér%{?ght i on. Exanpl es of other active
ingredients that maybe conbined with a nebivolol nmetabolite of the present
i nvent i on[00888]her ‘Bhkmebiwilelmetabaljies afithe present invenhtien smprbepbead imaceut i cal

conpositions, include, . but are not lim.ted to:. (1) norphine and ot her
opi ate receptor ago?ﬂnélilgahqnn‘@ﬂ&mhﬁbd%‘ﬁgg@??rﬁﬁ’é rvon); (2) non-steroidal

anti -inflammatory dﬁ%entgﬂ}%q%h/s{é%ﬁ fin a%br%ﬁbﬂ?f metcﬁ§e§fe§l69 Roffitio
propi onic acid derivative (al m nopr of en, benoxapr of en, bucl oxi ¢ aci d,
car prof en, fenbuf enfor fahidthe hgdroxylhtedmebivelv] nfetabolites ard wsefuli Gilpr ddugs,

i edopr of en, ket opr of ep ] ropr of en, ng , , oxa ' | rprofen,

, proxen rozin, p
pranopr of en, supr of’é‘ﬁ,u‘i_?’ir?ab?’ﬁ%%&né&ﬁ rorghegeniq %ﬁgtpa@rem}vpiyaees% %cid
derivatives (indoneffiaciific %%stgasrﬁrlﬁﬁlﬁ{o‘i otassﬁ%ﬁ daRaeL activstbphenac,
fencl of enac, fenclozic atld,” féntiazac, furofenac, |bufenac, Isoxépac,
oxpi nac, sulindac, ¢aldpinrchannd blovkern, an amtiypemdmanieragemnah amtimiemmibiad agentfamnam c
acid derivatives (flufenam c acid, meclofenamc¢ acid,, nefenam.c acid,
niflunmic acid and t3F0Mgnfe aniinlarslet 3geph GR FRIERHBUSJ8E 2aEPHPIOYET RS a8REs
(di flunisal and fl ufeni O @{fﬁn ' &&y‘h k FOp6hoR B l.cam and
t enoxi can), salicyl éatﬁlgésra?g%lgt@?bga’l cy 1?53&§C| d, géshlltfl fasalagﬁéllnﬁeg a)rfldé’ ﬁ{nhe
pyrazol ones (apazonatiseresemupleotidean afiieamcen dssmothéraentia agerd, a steroid, a non-

oxyphentut azore, el L AioRe). A0 L1 A%, CESLBE A ) 2o b

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 agént, 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.

[00189] Such other drugs may be administered, by a route and in an amount commonly
used therefore, contemporaneously or sequentially with a compound of the
hydroxylated nebivolol metabolites. When a nebivolol metabolite of the
present invention is used contemporaneously with one or more other drugs, a
pharmaceutical composition containing such other drugs in addition to the
compound of the present invention is preferred. Accordingly, the

pharmaceutical compositions of the present invention include those that also
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rof ecoxi b and etoricoxib); (3) corticosteroids such as betanet hasone,
budesoni de, cortisone, dexanethasone, hydrocortisone, nethyl prednisol one,
pr edni sol one, predni sone and trianti nol one; (4) histam ne H receptor

ant agoni sts such as bronopheniram ne, chlorpheniranine

dexchl or pheni r am ne, trl rolidine, clemsting, di, nhydr am

di phenyl pyral i ne, f’?‘?ﬁ’é‘l ﬁé?ﬁ%%omﬁpmﬁmﬁentﬁégﬁg@%% eWbWﬁbﬂ hazi ne,

Lrimeprazi ne. azat g O BRRLAGR o Bkt los U8 otRPEDICATL AR Kk 2 e

astem zole, terfen Ine, cetirizin enadi ne
and | evocetiri zi nejay(bs)cohibstedwitiea hﬂnvcdohpbiabolaabﬁgmrpresteat mvedtiodg either
cinetidine, fanoti gliggg*tan rani tjdi ne EOt on i nhibitors ch as

omepr azol e, |ansof SRAY yaf’fé‘i‘gleéﬁ%‘eQ gom]eo,s} qnédl@é‘f‘la?’ene
antagoni sts and 5y, f nt el ukast,
pr ani ukast and zi I eut oéxgl?gl?édtrdﬂgg @%@gﬁ?ﬁ&'gﬁﬁ%&é rb&,lg %%g?l l!f(;ns)chem a

i ncl udi ng ni tr at es inchudifg propokyphené Ravon); @)don—smdﬂlama-mﬂmm&ﬁydhgsa

bl ockers such as at t{ op al [ opranol ol , acebutol o], betaxolol,
bi soprol ol , carteo Kﬁgxﬁ%)aaﬁlﬁﬁas 600#@ lﬁléPgEPrélsuab"i@dF@PﬂGP@I aciddesmativasol |

pi ndol ol , sot al ol I [

diltiazam ver apam p?Régﬁpl?err]le rg%lrll dﬂ !Bxufc&ﬁdc} EJSIM ?%'??ﬁﬁ%lr{?ﬁ})lpgg{en’

i sradi pi ne, nicar dlﬂpproé‘eramlﬂlrblpmfdl ibupeofed, Spdoprefent keteprofen, mbrdproddn, ons such

as antimuscarini cs ., tolterodine and oxy ut|n|n
gastroi nt esti nal aﬁﬁpr%g& PSApTeZing E%HFC&SPTQP‘PRSB Q%Mla&}’ﬁfﬁ%w agideand oni ne,

antinuscarinics, ag %@ﬂrbfeﬁf ééﬁgﬂl%ﬁ&éﬂﬁﬁ%s (uﬁl%ﬁlc atin, AU n@gﬁ% one

(cycl obenzapri ne, carisop henesin, ch o”'Zoxazone ,
met hocar banol , baclchdzmap, dielnfembefam;loﬁnar;ﬁqna]mwmmd;rf@hmm;hﬁunfehac,(11) gout

medi cati ons such as IIopurlnoI robenj.cid and col ¢hicine 12), druygs for
rheumatoid arthrit iﬂ%u %‘@EHSMt%g >¢%}i13 acat}?]&ﬁ%|ﬁme§9,r%{l % L@ge and

gol d sodium thiomg, Eﬁraé Jéﬁﬁgglégﬁi JePika % ﬁé}ﬁic &{bcﬁffe&kﬁ@ 58, nat e and

ral oxi f ene; deconges ts”suc S pseudo I ne an yl propanol’ami ne;
(14) local anest hettnecfma:m&EoldannﬂUmhnaaqwmmhblfgmmucablda,sblplmugloathoxyhc acid

val acyclovir and fantyclo ti.cs sych ,as ondansetron and
grani setron: (17) dgdvatives 1@%&%@911% e@ﬁ r@‘lﬁ%@&m%§’@?‘ﬁ‘?&mbreakers
(AGE crossl ink br @&&o‘?{é&h | &

gl ycosyl ati on end- pro uctat;or rr(g’??{o{ﬁ’ ' E) g‘g&y%%&gﬂf?orélr%ﬁﬂo@%ﬁﬁzg?%rs),

for exanpl e, 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,
prednisolone, prednisone and triamcinolone; (4) histamine H1 receptor
antagonists such as bromopheniramine, chlorpheniramine,
dexchlorpheniramine, triprolidine, clemastine, diphenhydramine,
diphenylpyraline, tripelennamine, hydroxyzine, methdilazine, promethazine,
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine pyrilamine,
astemizole, terfenadine, loratadine, cetirizine, desloratadine, fexofenadine and
levocetirizine; (5) histamine H2 receptor antagonists such as cimetidine,
famotidine and ranitidine; (6) proton pump inhibitors such as omeprazole,
lansoprazole, pantoprazole and esomeprazole; (7) leukotriene antagonists and
5-lipoxygenase inhibitors such as zafirlukast, montelukast, pranlukast and
zileuton; (8) drugs used for angina, myocardial ischemia including nitrates
such as nitroglycerin and isosorbide nitrates, beta blockers such as atenolol,

metoprolol, propranolol, acebutolol, betaxolol, bisoprolol, carteolol, labetalol,
76



pi magebi ne. [00190) The term "nitric oxide" enconpasses uncharged nitric
oxi de (NO and charged nitrogen nonoxide species, preferably charged
nitrogen nonoxi de species, such as nitrosoniumion (NO and nitroxyl ion
(NO). The nitrogen nonoxide releasing, delivering or transferring

ds h h i d
el basing, | det i vertTgebexprenleharrhuglharElder siflel e ARt and SRR | sucn
conpounds whi ch prehint? blickérd86eh ARARMEAR, vePap ahﬁlsnifedlgﬁéeﬁbpﬁmlefeﬁi‘dlﬁﬁél on in

a formactive for its intended purpose. Admini stratio bi vol ol

met abol i te with a fhmedeing;iswdipine, nisardipingantmimodifing (Yinctinenebi vol ol

nmet abol ites of the ent entj.on and.th Lt al.ts er eof
may be admi ni st eréﬂg‘%‘éq‘%@%sucg’tﬁslaﬁ DsCaLinics, etghgolg?fﬂﬁ%ms ‘?3’[‘%@5‘9 @ bl ood
pressure reduci ng AgRHhteRtiRM affshatiadics @acﬁ ésr%o?inet S@pofiind, MéyRlonfne,Of the

conpounds of the present invention in relation he adm ni'stration of the
bl ood pressure redutimgcaripics; aaWblb%dmh@%M}atﬁ)mkélem‘lmuseleﬂe]exm i nvention

t b ffect tiat of .t he, bl ood d
hgent. 77 00105 (eclRhERtpriie. SdimpBoal bEbtedisum thlopoahok es%é Bt vi vy s
potentiated there mamycdSutiEIbicTes &H&Gﬁ%ﬁe @f&zw PRI A A pront

vasodilating activity. In particul’ar such age maybe t he col

mentioned in U S x@edlcati‘dms such:ﬂs@ﬁﬁpﬁﬁﬂ)l,qndb@;c&&ﬁmiiddlpmcmep(dﬂ) dmgis&rr
atenolol; U S. Pat 3.7, and 919 n i cul ar

propranol ol ; U.S. rpgqm Rféiz §“° @dnethﬁ eﬁ‘é%?@ﬂ*‘%ﬁ“ aﬁ’é}tﬁ}ﬁg]&f’?ﬁe an(IJggld Pat .
No. 3,511,836, in @afidh ﬂﬁ'&ﬁﬂaféf flé?afdgs £t o%teogzg sisN@eh aaléfftoitddand

particul ar hydral azi ne; In particular guanet hi di ne;

U.S. Pat. No. 2, 50’810@ffene |dnccp@e$tamtl seoh qslpecucbbphadnace and ﬁlenlyh:ropanhb.mine;
3,261, 859, t 7 i |
o fod otne: U 22 HAE R eSB! G 5hani-herBes dPB o B8 abveloih Ve P

Nos-" 5. 456, 624 angdd3ahBRIGAB, (wnn@iaénaétrc%@éh AYBIRA0h andplanSbirad (DAL ent s

are incorporated herein” by r'ef €rence. These groups of actfve |ngred| ents
are listed wth tddamed;gbms;dﬁhqmendpi'odgptlcmslaﬂénredterw(eﬁ(éﬁarqs‘slaﬂc but not

wth the ur pose |ct|n e ntion. [00193
Pr ef er abl ypa ﬁ_ebl \}ﬁP"gqer B B Eﬂ ?gef’ﬂlé‘% @@@%?aé‘%v&ﬁf@wsa OR f&pl E)od ]
pressure reducing @S&E& f&hﬁu@ﬂ%ﬂ?&%&?@E'f&nﬁe{%ﬁPS@hlg%ﬁfspfI%bsi‘eéxgirﬁhggﬁct .

conpositions. Sai'd conpositions are neant to a
cont ai ni ng a nebi yimagebine.

[00190] The term "nitric oxide" encompasses uncharged nitric oxide (NO) and charged
nitrogen monoxide species, preferably charged nitrogen monoxide species,
such as nitrosonium ion (NO") and nitroxyl ion (NO"). The nitrogen monoxide
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
[00191] The nebivolol metabolites of the present invention and the acid addition salts
thereof may be administered before, during or after the administration of a
blood pressure reducing agent provided that the time of the administration of
the compounds of the present invention in relation to the administration of the
blood pressure reducing agent allows the compound of the present invention to

be effective in potentiating the effects of the blood pressure reducing agent.
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nmetabolite as defined herein and a bl ood-pressure reduci ng agent as a

conbi ned preparation for sinultaneous, separate, tined-release of either or
bot h conponents, or sequential use in blood-pressure reducing therapy. Such
products may, for exanple, conprise a kit conprising a container with a
SUItab|er§ osi ti t ai ni ng te of the present

nebi vol oI abol i
i nventio anot §Pf°<,° r?tr%ﬁsﬂ‘@rre&?h‘?geﬁgﬁpﬁg? ¥ Bg?tt‘il'iyﬂs pptentisteihsrsg

pressure reduci ng ggest U6 heda Gino TB @a.r%%’r V1t ty.t he
physi ci an wi shi ng ?‘oﬁad%% ster og% ﬁessu?@lre ucing t Ner gy C 'nInseI ect,
based on the di agnlmtleulalfsucheggﬂshmyﬂaetthcd@mﬁouaéetmdnudﬂeénatﬂtﬂ @at.Nddse  anount s

adimi i st er o0, dur 1 rySoREVRAM FESE AL o ResiPles SeRAIoh b-Srkatore S 802k A

agent, a COWPOSit'?@z@g?@gh?hﬂgﬁ%{bﬁdﬁﬁ@ QdpRy tﬁrg%r@@u&ll el and

the active ingredieént met abolite o 'e presént” | nvention may
particularly be cometpraol; U.SPdt00d.B4111836ainf partidvdar paazosint US. Rah&Ngr esent

of 'potentiating  ne4r0E.08 rticnfas bidrie L Re pioNac pReb dadn ity ©°P*” ©
nebi vol ol nmet abol 'g@an eihidihe . ePQc”N 'fgﬁq@S@ﬂtgﬁhmﬁE{% ﬂ)leﬂﬁfh@‘ﬁsaf’gt a bl ood
gent. Int e

pressure reducing e sal corrﬁos nol ar rati o between
t he nebi vol ol net aNol3 t261 ,a09] it pertichiaoderppansit 5.8, PateNo.c3,48p, &@kmtparmo)alabe ot her

the.nebi vol of  ret BRRIPBe: T be - 39K et Pamtigor coeIds S pataos. ©
borent et on of < hagsh 598 it 2Ush s %g%cewéafgtaog HEIR AR 1S

obt ai ned; the anount of t pressure reducin e such that
when pot enti at ed, mchiporaiephasinbhyaefosahee. ngesefgt«mps of actinstingredenisponlisted

adm ni stration. i cul ar conte tedtht the nol rati o of

the conpound of fWEM%PW9SBtQ§JPF‘P1‘€ Eéﬁtﬁe%B e, PeAmRles Ry ?’E}ﬁﬁl@und may be

si tuat ed bet ween ap%tgt)ses@frls 8%@1’02@1%&98399&, ﬁﬁgﬁar bet ween about 20:1
or out an

and about 1:20, tween 0 or between about 5:1
and about 1:5, nore particularly between about 2:1 and about 1:2. Particular
such confp¥dP3j ons Breéer&bigamebtmicﬂimmtaﬁmﬁtdbfdhdpmsmmeatlomahd:thnblm)gent is one

of the agents pertaining to the t ent ed. heyrei.nabqgve, nor e
particularly the B§STHErdpeingeeetersa % tﬁgfogmrpfsmtaba}e 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.

[00194] When administered during the administration of the blood pressure reducing
agent, a composition containing both the blood pressure reducing agent and
the active ingredient of a nebivolol metabolite of the present invention may

particularly be convenient.
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[ 00196] The present invention also provides a conposition conprising a
phar maceutically acceptable carrier and, as active ingredient, an anpunt
capabl e of potentiating the effects of bl ood pressure reducing agents of a
nebi vol ol netabolite of the present invention or a pharmaceutically

t ab i d- addj t.i It t f def i ned herein. 1971 T
o opr o LA3Ehar HHER hirtes shets ol Sitne Bgnfon BEmettemoni®dar t ne.
particul ar comoundoﬁpoﬁﬁdﬁ).%ﬂiﬂfsin'éhéaﬁosﬁteépaare!&g,g@&igﬁ. ﬂé%mctggmooas the

active ingredient or active ingredients is conbined in intimte adm xture
with a phar maceut preasury raducingtagite ofanetivealol metabdlite af thegresent/invaktienaswi de

I et f f ' t f f ti ired for,
2 ni 21 rat i on, | ThASBCASHN R A PIod BB R SRR AR Bt (e SHORPORHOR 1 ar y
dosage form sul t ablimollf iBRR%n thofcnAIIhetkBoH:S 81 Meddoh pré@ffedl IV OF by

parenteral injection. For exanple, 1n preparing the conpositions in oral
dosage form any ofedubingagemstimaypleothedhart iboat 1 ipod mayrby ateut é rip Thy emoustuc h

as, for exanple, water, glycols, 79.0ils,, alcohols and the like ip the case
of oral liquid pr eﬁgﬁéﬁg%mﬁﬁém‘égf&@HE?}@%QfB‘ﬁEa&’OEVr%5%9 %¢qupqsEion yyll
solutions; or soli ry : r (TorTES | : l.cants,
bi nders, di sint egrg%%%%gg%@&g%gaﬁﬁgﬂﬁeﬁ%&?ﬁ@e fa%ré*g‘@'?é‘lﬁg‘\%ﬂléggééngi I'ls,
capsul es and t abl efssobtéined; iseamburit b€ the biawlepressureadducing sgent wilhbe suvhltiedts and
cabe S0l i d phar macElER EAIPTERAH e eSS AeauEng oiteript SRfEasd FBAR par ent er a
conpositions, the i @Ak | Vi ' ' : | east in
| arge part, t houghggi. qeﬁfﬁ“\r@%‘?ﬂ‘e‘m@’ 1% %%gﬁgﬁ%?t%‘?ﬁ\%%ﬂ‘%g’?%% 88ﬁh|et y, maybe

i ncl uded. I nj ect abtempound éfdfosnulh ¢F) tetheisidod pressyteaedynitpesmpbund mdyibeh t he
carrier conprises saling soluti ongﬁ(g_h)gggse solutjon or .a, mxture of saline

and gl ucose sol uti lélﬁiétqdrﬁeé\‘,’?:%{b?@u P‘_am%l'réé)ynw%c%@beﬁwmew 201 whi ch
case appropriate | Lyl g3l Sfﬁavéﬂfﬁ%ﬂpid?ghﬂrg l?i@doflghgweédéb%u y be
able for p a

enpl oyed. In the conpositions sul er cut aneous m nistration, the
carrier optionallyasdahput 35 norepardtulaty betweahabout 2d adabout B2 anticudar
suitable wetting agent, optjonally conmhined with suitable additives of any
nature in mnor pr mqom%{h%ﬁr@ﬁh%g&m%@edﬁo regsitRkeducing gganf 1Skt

nature in minor |
adm i st rati on £ o%f RS "B PeliniNR aBglohloiea HRaB6 L, ahdord Mooty o

conposi tions. the agents specifically mentioned herein.

[00196] The present invention also provides a composition comprising a
pharmaceutically acceptable carrier and, as active ingredient, an amount
capable of potentiating the effects of blood pressure reducing agents of a
nebivolol metabolite of the present invention or a pharmaceutically acceptable
‘acid-addition salt thereof, as defined herein.

[00197] To prepare such pharmaceutical compositions, an effective amount of the
particular compound or compounds, in base or acid-addition salt form, as the
active ingredient or active ingredients is combined in intimate admixture with
a pharmaceutically acceptable carrier, which carrier may take a wide variety of
forms depending on the form of preparation desired for administration. These
pharmaceutical compositions are desirably in unitary dosage form suitable,
preferably, for administration orally, rectally or by parenteral injection, For
example, in preparing the compositions in oral dosage form, any of the usual

pharmaceutical media may be employed, such as, for example, water, glycols,
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These conpositions nmay be adm nistered in various ways, e.g., as a

transdernmal patch, as a spot-on, as an ointnent. Acid addition salts of the
nebi vol ol netabolites of the present invention, due to their increased water
solubility over the corresponding base form are obviously nore suitable in

concerns & net hod B Aane g AR h 0 ee b A0 iduid PRl RBLOGhE T cuci ng

agents in warm bl fsia, SRrups, elixifead sofutiohg Qs sold @.ﬁﬁws%u&?aitg%aﬂes
medi cation, said method conprising adm ni steri ng to said warmb | ooded

ani mal's of an ef f segarsy &aelim dehricontscbindess digitezsting agestandiye likginthe and a
nebi vol ol net abol i e PL; sent s defi het ei nabove.
100166] “or "l ¢ or nsse ey WaEERER SR el ity Pt iienei bR od of

| owering the bl Oﬁdtnﬁﬁﬁﬁaﬁ@ﬁetablﬁts%ﬂ RuptuRe dgftesht ﬂi@hﬁoss dJaitdoBshstopslr ef rom
said nethod conprising adn1n|ster|ng to sai d warm bl ooded ani mals of an

effective 80 anodmaggmnafmomw,hn@@gsn@ dhamnaeguticnd aatrigrschreobrdenslo| ol

netabolite as defin nabov se. of k||| |ntreat|ng

subj ects sufferi n&mpfogﬁﬁ TiPAETES @galrngpgﬁa&spﬁgs@mgm Stirally.commris e det er mi ne
the safe and eff egfelikwaeR 4nleadti® Brd\Sart, @fdu @ﬁie!r e&éxﬁ§?6ﬁ@&1dib?é g nafter.
In general it is contenplated that an ef’fec I ve dai dose of thé nebivol ol

met abol ites of t heldmowﬁelw maybnmcmdedrlnlelmble qohummdencxwmw,yna}ehmept abl e
aci d-addition saltswﬂ%ﬁ v&.gcf%()mo 01 noi to 50

particular from oPIP §Ige Mﬁts"l“g‘ﬁ& %P%‘PS@!BP?P gxfar ornI 0.1

mg/ kg to 1 ng/kg hﬁﬁ&ﬁré’@ﬂﬂ]ﬁe aﬂ‘dﬁﬁlhc‘!d%é@bluﬂ&i bﬂabl%ssu sidhé fila aIQéS'er rel ease
from nor not ensi ve Bl ack American and Wite nor s 201] A gher

preval ence of car Bfepaeeddn ménchcrag&amemrmt@hqleds@mew, st}sphgqc;eg ﬂ@@iﬂ amd the has

been observed ano Bl ack ‘A e [ e tes. The increased CV
ri sk anong Bl ack 3’ S e@eﬂastp? F"" QSét&or{sguﬂ?ti?g EFFALAnSQus | oscul ar
physi ol ogy, i ncl Udax&iﬁnmﬁ'éﬁemew@lﬁf ? thpiiides alpenétrion chhacidgtgent

concept, a clinical eval uat ion of br achi tery activity denonst rat es

reduced responsi wedess satableowelting agend, QP@QB@IYSCOmblmd Wit ﬁdtﬁ@lﬁ“ﬂﬁdﬁl@ﬁ df
exogenous NO' 11 ieal Ly, Bl 86k ATELLSaNSr: 35, AATRES ol S5 ARRANSS

deleterious effect to the skin. Said additives may facilitate the administration

to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, €.g., as a
transdermal patch, as a spot-on, as an ointment. Acid addition salts of the
nebivolol metabolites of the present invention, due to their increased water
solubility over the corresponding base form, are obviously more suitable in the

preparation of aqueous compositions.

[00198] The present invention also concerns a method of potentiating the effects of
blood pressure reducing agents in warm-blooded animals in need of blood
pressure reducing medication, said method comprising administering to said
warm-blooded animals of an effective amount of a blood pressure reducing
agent and a nebivolol metabolite of the present invention, as defined

hereinabove.

[00199] Or alternatively, the present invention concerns a method of lowering the
blood pressure in warm-blooded animals suffering therefrom, said method

comprising administering to said warm-blooded animals of an effective

80



basis for this difference is due to the | ow bioavailability of NO from
endot hel i um of Bl ack Anmericans, despite nmuch higher |evels of endothelial-
dependent NO synthase (eNOS). The cellular basis for this paradox is the
finding that excessive QZ- generation by NADP)H -oxi dase and uncoupl ed
eNCS resulted in the loss of functional NO due to its reactivity with OZ-,
resulting in per ox§Rpentiofa bleadamepssprsTrducingagent #uk apabivplolgnetaboliteap02] Si x
stereosel ective hyg HeRLARgLLt es significantly enhanced NO

bi oavailability in éen othefial Cells fromboth white and bl ack Anerican
donors (Figure 7). Several netabolites had NO rel ease activity that was
dramat i cfi0290] gr eaTkosetdfakillnalreatimgdubjeetsdbutfedng fromedn inodeaded blsod fredsane

pl acenent s of hydrg(;%cl1 substituents on the_nebivol ol nol ecul e. Thus,

st eosel ective hydr relyistermine the saie pad efifestive pmopaiiiegm tha feshipsiliss of NO

rel ease from human -' c ' t l4.f es
have NO rel ease acﬂe\@/ﬁi’é& ltl]%fh?ﬁ%t ﬁJ| é&gﬁaﬁ\lﬁg{)‘f% gftgé/lgﬂglrié%%{ gfrlgftﬁ%ﬁ%r%ﬁ?\c}é%eol or
1- nebi vol ol due t oofihk aebivbloliimeidbblites ubtheipkesentifventiof 28t3heit-shainao@tically
details: Acute treatnent with six stereo selective hydroxy_ netabolites in

endot hel i al cel | s #qcsptablstagidnpdditionsalis woylddediem 0 maksde 80 mgdegkodvhat al |
i hyd t abol.j . kvt i i t - 1 | ol ,
o e OnY oo oy eteh iR RSBt b o1 bl O THERe BUBE b, ld Brerlibly ' ©) D

4' (R) - hydr oxy- 7- f | i, 6 mip/k Xlymig/kadody lepdht."et abol ite causes a nearly
two-fold increase in NO rel ease to 476 y2(§>@%’;1hnd 383 18 nnol /L,
respectively, fromwhite and bl ack donors. The 4'(R)-hydroxy-5-

f 1 uor o- | Nebiyolpd| metabelites smd; witrie gxide veleasesfromengiangtonsive BlaCi/fe%moBF%m apfd
even 1- %ithhRArsby%O% These findings indicate that hydroxy netabolites
of nebivol'o ave distinct and highly reproduci ble effects on acute NO

rel ease | uman dot helial cellks. .. Tabl 1. ut e eas it
commoundlIORabE " RaHE BrbAlentE ot Sarcil P Siagtiglt ol MBS R Fertébidn,
(R) - Hydr oxy- 7- f | uoh#s teeh YBsevad AmatBMEN Amefiésns i3 the3BaitedStates. The

4' (R) - Hydr oxy-5-fl uor o- 6- hydr oxy-1-nebi vol ol 407 27 316 17

4
(S) - Hydr oxy- 7' - f | uincteaged GYdiskamang RHankAmeticarns mayie apaibutedo differences in
vascular physiology, including reduced NO bioavailability. In support of this

concept, a clinical evaluation of brachial artery activity demonstrates reduced
responsiveness of conductance vessels to both endogenous and exogenous NO
in healthy Black Americans, as compared with age-matched Whites. The
basis for this difference is due to the low bioavailability of NO from
endothelium of Black Americans, despite much higher levels of endothelial-
dependent NO synthase (eNOS). The cellular basis for this paradox is the
finding that excessive O, generation by NAD(P)H —oxidase and uncoupled
eNOS resulted in the loss of functional NO due to its reactivity with O,
resulting in peroxynitrite (ONOO‘) formation, a potent oxidant.

[00202] Six stereoselective hydroxy metabolites significantly enhanced NO
bioavailability in endothelial cells from both white and black American donors
(Figure 7). Several metabolites had NO release activity that was dramatically
greater than nebivolol, and even /-nebivolol due to key placements of hydroxyl
substituents on the nebivolol molecule. Thus, steoselective hydroxy
metabolites of nebivolol are potent stimulants of NO release from human

endothelial cells, Also, certain hydroxy metabolites have NO release activity
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5-fl uoro-6-hydroxy-1-nebivolol 258 20 212 9 4'(R)-Hydroxy-I-nebivolol 237
11 194 10 4(S)-Hydroxy-I-nebivolol 204 12 151 8 1-nebivolol 268 12 192
9 nebivolol 218 11 148 10 d-nebivolol 127 17 87 6 82 [00204] In Table
1 and Figure 7, the conparative effects of nebivolol, d-nebivolol, 1-

nebi vol ol and six_stereose| ective hydroxy netabolites on NO rel ease are
shown for cells hihayisdraep ter}é/ha{léls olo prfnebivplel dusito sgleetihydroxykol i d
bars) donors. Themﬁ1ﬂﬁ of the NO fromthese endothelial cells was

eval uated with el'‘ectrochem cal nanosensors placed within close proximty to
the cell surface. Al six hydroxy metabolites have activity that is

signi fi[ee03ly gor Egpepimenhddeskilnehene tredtmeatith eitrstaessehdties hyfroxso nebi vol ol
racenmate. As conpared_to, nebivolo

. th

4(R) - hydr oxy- 7-f @staboleteﬁymnéwﬂialrréﬂé ﬁgmdqoth whisg gudhlagk dmegisan deroreauses a
| -fold i W L/ L,

e ! ¢ R8P A Redfg ol Ao BARS b

4' (R) - hydr oxy- 5- f hetivalol, anemiomaire bupstibedoaiebiveld] tdthale} B)s cohparedtoeeds t he
activity of |-nebivolol hy >50% The netabolite with the | east activity is

simlar to nebivohehivolal,tied eR)ryidreye-T-HupeA-bydmsy--aghivele) metabahisl i t es” of

nebi vol ol have di sti i . [ e i rel ease
in human endot he ‘ﬂg%%%%ﬂg.tagqﬁiedym%%&%e%m g%i&éggFJgtsta‘ﬁ%ng@%ﬁégg and
Material s: Measur gimeliL SresfectifRliReh@a Shite a8 dbldekdondms AT (R)Mipdrd:80205] Al |
measurenents presented are recorded in vitro_using a sensitive porphyrinic

probe. NO r el easeflperorfmebiviolal mataholite 3lsq exeaedsihe activity afinghivolpbpnd even /-

endot helial cells_Gk |d. . Wer. .. j - Type
Culture Collecti Oﬁéﬂ%ﬁ?&é@%&%&%ﬁ%ﬁ&%& ﬁfgﬂﬁ@éﬁ%@@ﬁﬁ&%@% th 2nmv
L- gl ut anmi ne adj ushesivdlel leodistiActland 3ighl § fghrotducthle effdvined cut MO eleagd iament ed
with 0.1ng/ M heparin and 0.03-0.05ng/ M endothelial cell growth supplenment
(ECGS) = 10% f et ahupanendotheliplgallsThe HUVEC cells were kept in an atnosphere
of elevated CO2 concentration (5% . Nebivolol, its enantioners, and

nebi vol ol ghAR0l L {3 NG Rl bk Comphlatd ! of ucur oni des,

Name White Donors  Black Donors
NOepM. __ NOMM

4’(R)-Hydroxy-7-fluoro-6-hydroxy-/-nebivolol 476 + 20 383+ 18
4’(R)-Hydroxy-5-fluoro-6-hydroxy-/-nebivolol 407 £27 316 £ 17

4 (S)-Hydroxy-7’-fluoro-6’-hydroxy-/-nebivolol 272+12 242 +12
5-fluoro-6-hydroxy-/-nebivolol 258 £ 20 212+9
4’(R)-Hydroxy-/-nebivolol 237+11 194110
4(S)-Hydroxy-l-nebivolol 20412 1518
[-nebivolol 268 =12 19219
nebivolol 218+ 11 148 £ 10
d-nebivolol 127+ 17 876

82



4- hydr oxy-5' phenol netabolite, 4-hydroxy-8'-phenol netabolite, 4-hydroxy,
5- hydroxy, 8-hydroxy netabolites, N DAD, N DACA and N DAAA are obtained
from Myl an Laboratories (Mrgantown, W.) [00206] All neasurenents of
endot helial NO rel ease are conducted in Hank's balance solution at 37C.
Cell wells are transferred to a Faraday cage and a 83 porphyrinic sensor
(dianeter 0.5nm is positioned at a distance of 52 m fromthe surface of
the endqofgidjal CahlFabis it Ald Pibure Yok RBmBhGHi0S SRS éﬁgb%loﬂ\%ﬁa%ﬁai gIs,
Wt zl er, GErnany) and a conputer-assisted m croman e sensor
operates with a tmebBZOéOl@ud sizdteregssieetive h'gdm@@anetabol(twmkNﬁgreleab@mr ode),

t ted I I t d t
count er el ect r odShOIe SHOERF] SOPHEIET |08 Bl iR AREEBHASE ed o a
potenti ostat/gal Vad&@s?%hoPAﬁ%deleéé%fﬁﬁ%'ﬂ%%th%séérﬂ%ﬂlelﬁ?&ll@%a@r about 20

seconds. The test compounds are injected with a nanoinjector on to the
surface of the celdveluated vt dgctm@hetmdalmbsmonsmlekmdmﬁm dlbsnpmxmat}tto

proportional to t atlo IS with,t sensor,
operates in arrpergﬁﬁf? %ur%ﬁ a&%@tnénﬁgb%?s pg@h\g&tbatégg iare
acquired with the #éﬁeﬂha@ﬂ-nbﬁ%ﬁ?%ﬁtf&ha%&g)eﬁ%fo% iél%eﬁ;ag]m 'y EAS 1

anperograms (current vs. tine curves) and ar recorde th a
Fent ostat (War m nstwoerparddAp nebigoldl) the #GR) drydroxyr % flaore-Ghypdrax pdnebivotob ar bon

fiber The size arbon fiber duced fr 6, mto
tlhan i m by flafrper(gﬁ%é]g“ég%%f’ tg&auq;a,alq:ew mﬁg’l‘ga%%‘??ﬁgmaﬁgrglﬁﬁ%‘ﬁtf"égd to
NO by deposition ﬁz@h@&@@ﬁ@kh&a@ ﬁé‘éﬂ‘v«‘ﬂ? REMWEEd mdadkionhbRs. ®RE covered

with a thin layer of Nafion” rinfc mcrosensor has a response
time of 0.1ms at & @R)eryimortyas- ﬂN@o-bmbmmiolrmﬁahnhtaﬁlﬁSD{d%)alsoteheeedeﬂgct i on

Sol uti o (ConcentFHPILAT CRIRILD Tt Wt melheEatBeteatatBinat) | L near

cal i bration Curvessnﬁﬂﬁrt%%ﬁfvb%b?t?ﬂesfe‘ﬁndﬁ-@?cﬁ ?Tfﬂfatﬁ JRGXPm¥tab ét%s estO bef ore

and after neasurenents of cell activit a are presented as the nean
SEM f or each of thmbivoﬂqiIha\zadmtmmaadlhfghigm%rodiﬁblecbfffwts(m]adoutelNﬂ)lreiaasamﬂ

pl otting) aretra sferre 0 ocal Oigin Software (OiginLab Corp.,

Nor t hanpt on, r]:\ %o ehelx\(lceﬁ

Other Pharmacological Examples

Methods and Materials: Measurements of NO Release from Human Endothelium

[00205] All measurements presented are recorded in vitro using a sensitive porphyrinic
probe. NO release is measured directly from human umbilical vein
endothelial cells (HUVEC). HUVEC cells were obtained from American
Type Culture Collection (Manassas, VA) and grown in Ham’s F12K medium
with 2mM L-glutamine adjuéted to contain 1.5g/1 sodium bicarbonate and
supplemented with 0.1mg/ml heparin and 0.03-0.05mg/ml endothelial cell
growth supplement (ECGS) = 10% fetal bovine serum. The HUVEC cells
were kept in an atmosphere of elevated CO, concentration (5%). Nebivolol, its
enantiomers, and nebivolol metabolites including the nebivolol glucuronides,
4-hydroxy-5’phenol metabolite, 4-hydroxy-8’-phenol metabolite, 4-hydroxy,
5-hydroxy, 8-hydroxy metabolites, N-DAD, N-DACA and N-DAAA, are
obtained from Mylan Laboratories (Morgantown, WV.)

[00206] All measurements of endothelial NO release are conducted in Hank’s balance

solution at 37°C. Cell wells are transferred to a Faraday cage and a
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[ 00209] The HUVEC preparation is stable over the course of these experinents
wth the cells remaining viable in culture for >24 hours. Under
non-stinmulating conditions, basal |evels of NO release are very | ow (<30
pM . Measurenent of NO rel ease as a function of treatnent is conducted in

i ndi vi dual endot hel i cel | s. | surenents of .NO rel ease can be
conduct ed on si ngIRQ %%ﬁgﬁé%mﬁ}slpéﬁmf’ﬁ? %F@t‘g?t?“‘i?é}fl g Moy

r obust statistical e tration
and type of drug us&g gggﬂgﬁa y@ées}ﬁf IFSLQ |ve ? O&X%@g
Treatnment with Nel:MmbsylsteMs; Wetdler Gsrmywaxd%bmpmer-ﬁssmmdl-ﬂmmm&ﬂpiﬂabﬁl i al

Cells [00210] The results of thes ‘iTH'ly es denonstrate that six, netabolites
of the J31- adren BIOr ORERBESSWIHR 3 eﬁﬁsé?mopé‘lmsﬁ’éﬁ%(‘ﬂi’lﬂq@ent

effects on NO rel WA

concentrations. %d%g%ﬂc}%par esﬁ%%&%%?%ééﬁggﬁﬁmr epar‘)val'fei ons
for the six net at(obmﬁtaselé@iddem 5lgnaﬁainbﬂer)n szé thfeeehgmies afd coanéedtU r ati on
of 10M It is apparent fro this figure t e mat%bolltes have
quantitatively di fRasusiostat/galyanostat Bﬁﬂ%@ % %Fh’éé?a ilired afteraboutdbr i rent al
conditions. At a rg ?ﬁds tesP %Eﬁﬁéﬁﬁj[@%ﬂe?%ﬁf &agl% YondBGndTet abol i te

(4- hydr oxy nebivol o produce eve excee ereas three of

t he metabolites (Nurﬂ@é{bfﬂﬁew@%oﬁmhﬂﬁ-sﬁ%ﬂizaﬁbmmﬁlﬁfdﬁ H‘hs&uﬁrd&ﬁn 90 vM peak
NO |l evel s, even at this reI at ively h concentration. The remaining two
met abol i tes (5- hyRIPRAEiong rce&sm%émrmnaﬁaymﬁéwﬂuth@ 80n9el PR of f ect s
on NO rel ease of d | The

di hydroxy nebi vol Hﬁ%%p%pﬁ]%l nci&ggn n[s%n?ﬁ& r(())@ 639 q%é%%]lgl and

4- hydr oxy-8' - phemhuﬁ@wmmemwwmmm@am%ﬂﬂmhmsdiﬁsa:eaﬁ@ all active
in regards to NO releasing capamty [00211] The NO rel easi ng effects of
certain nebivol ol 3FRICEPRIPINS EAIEREVS: HEW @BYRShinskpre apcorded with & Caeisy PASiol i ne,
nebi vol ol and the bé/tg @{,ﬁgj % Ks:rs in FIGURE 4. These data show t hat
the netabolite, 4- ydroxy nebrvoror,”’has the greatest NO releasing effects
conpared to nebivolol or its enantlorrers At an identical concentration of

SM the [0626Rse ofNAwosensors diy grepaied i vaben fibes.eTHS sizd 0DhMtiphcadsn
nebi vol ol produces apprOX| mately a 225WM | evel of NO peak release.

Interestingly, 4-Hjkerdsapdpend;fyash 6|unytonlssrcthami ¢ian by temmerainis gontaefled
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.

[00208] The nanosensor for NO is calibrated using saturated solution
(concentration1.82mM verified with the coulometric method). Linear
calibration curves are constructed for each sensor from 5 x to 3 x NO before
and after measurements of cell activity. The data are presented as the mean
+SEM for each of the triplicate measurements. The data (calculation and
plotting) are transferred to Microcal Origin Software (OriginLab Corp.,
Northampton, MA).

[00209] The HUVEC preparation is stable over the course of these experiments with
the cells remaining viable in culture for >24 hours. Under non-stimulating
conditions, basal levels of NO release are very low (<30 pM). Measurement
of NO release as a function of treatment is conducted in individual endothelial
cells. Multiple measurements of NO release can be conducted on single cells
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effect that approxi mates val ues neasured with acetyl choline, the natural

medi ator for NO rel ease fromthe endothelium The release of endothelial NO
following treatnent with either 5-hydroxy or 8-hydroxy nebivolol is simlar
to that for the parent nebivolol conmpound and its enantionmers, as shown in

FI GURES 1-6. 85 | | | A Lie,
4- hydr oxy nebi vol g{ﬁ?dlvl%ég ac%(lj.ﬂ:r?gar e O&)pétrﬁg' E’g’?gorﬁgﬁéé%&\ggﬁﬁa@g%ba%ﬁ%a{eand Its
enanti omers. Consicslieat used foh eadhecopcentration add ype 08 drughRe®intthesesin@lydsi cant

differences in the relative potency and efficacy of the agents en

adm ni St‘g{ ed under_j denti cal xperinental conditions. Conpari ng nebi vol ol
and t he (Amparafize fffacts ef Acute dyeptuent yugh yolel Metaheolites, an JY@Relsaseno

rel easi B R HERISE range of drug concentrations with an EC50 of
500 pM Oonpealfilﬁng tﬁggglte%ﬁ?ms\evith t he parent conpound or its enantioners,
significant differences in efficacy are observed for 4-hydroxy nebivol ol at

concent (@216hs as Thewesais bHthesqdviaBBeddeamtonisiate lthwt sExdmeétabolitys ¢f the8j-maceut i cal
conposition conpriging at | east one stereqis r of .a hydroxyl _substituted
nebi vol ol net abol i Pgméqreﬁe S FRAHAIIFRENVLa) BayeId HereRi e anNG 8 | OH OH
HHH18 a8a N : . Aa ' .Iﬂ!@ne or
nore of positi ons.r%)-eis,e ﬁ%)n%gﬁxanﬁ%exgdo‘ﬁél 1,§l Qfﬂs %§¢r aaf;éggggﬁ O%fﬁlﬁléaggﬁ%glﬁ y

hydr oxyl groups o083 ceampardspaalpdiitheidabe/ it dHOYEC memarstionsfothpkixr maceuti cal |y

acceptable salt thereof, d rmaceytical |l y-acceptab) e carrjer.. .
P metabo?ltes 0 lowi%g%ggitmn ) thxe agents %t aconcgntrat{on of 10pM. Itis

apparent from this figure that the metabolites have quantitatively different
effects on NO release under identical experimental conditions. At a relatively
high concentration of 10uM, only one metabolite (4-hydroxy nebivolol)
produced NO levels that exceed 400pM whereas three of the metabolites (IN-
DAD, N-DACA and N-DAAA) stimulate less than 90 pM peak NO levels,
even at this relatively high concentration. The remaining two metabolites (5-
hydroxy and 8-hydroxy nebivolol) have intermediate effects on NO release of
approximately 220 nM NO at a concentration of 10uM. The dihydroxy
nebivolol metabolites, including the 4-hydroxy-5’-phenol and 4-hydroxy-8’-
phenol, as well as glucuronidated metabolites, are all active in regards to NO

releasing capacity.

[00211] The NO releasing effects of certain nebivolol metabolites are then compared
directly to acetylcholine, nebivolol and the nebivolol enantiomers in FIGURE
4, These data show that the metabolite, 4-hydroxy nebivolol, has the greatest
NO releasing effects compared to nebivolol or its enantiomers. At an identical
concentration of 5uM, the release of NO by 4-hydroxy nebivolol exceeds
400pM whereas nebivolol produces approximately a 225pM level of NO peak
release. Interestingly, 4-hydroxy nebivolol demonstrates an NO releasing
effect that approximates values measured with acetylcholine, the natural
mediator for NO release from the endothelium. The release of endothelial NO
following treatment with either 5-hydroxy or 8-hydroxy nebivolol is similar to
that for the parent nebivolol compound and its enantiomers, as shown in
FIGURES 1-6.
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2) The pharmaceutical conposition of claim1, wherein the 4 position of the
nebivolol is substituted wth a hydroxyl group. 3) The pharnaceuti cal
conposition of claiml, wherein the 4' position of the nebivolol 1is
substituted with a hydroxyl group. 4) The pharmaceutical conposition of
claim1l1, wherein the nebivolol is di-substituted wth hydroxyl groups at
the 4 andoB2|t he 4nFMGURE 6, thembdst efﬂeacﬁ)us%etgﬂbﬁteéz-l%@oygneb%w}ibQns- 5) The
pharmaceutical conposition of claiml1, wherein the and 5' positions of the
nebi vol ol or the #omparedso thesparéns mebiyplohedsnpaingland its esarsiomiers:t Gohsisitant

0 sease i b a pati antn s Brdti furts, ke B sRRliRy SRR R R Voo
t herapeutically efﬂO%hE&\éﬁdamHWO%_GEE&tsﬁH .ihiS%?ed)ﬁnd‘eH’deﬁﬁéal 7) The

net hod of cl ai m6, mhereln the.pardlovasgular_disease is selected fromthe
group consi st i ng expenmentektonditionsaCompaing mabivohglpad tenethenmetgbolites df y

hypertensi on, mnyqcardial,and.cerebral infarctions,. atherosclerosis,

at her ogenesi s, th ingjblvoﬂg@%ﬁﬁ? ﬁ"el%%ﬁt‘?ﬁ m{?}@é‘f@ﬁgé?t-s AN aolfff’%‘it y
restenosis, coron |coRisfoRs Wi I ' , abl e
and variant (Pri n??rﬂé%ﬁf;&g%g?ﬂncg car(s:ii“gt%@;ecrrsg?@g%w ?o@?ﬁhﬁe{gﬁ%ﬁt
nephrotic edemn, heiftathepasmitoempaindaicdts ehadivsiess) signifidashditfersncesdk s,
cerebrovascul ar accjdents, restenosjs,,contrqlli bl oo ressyre i

ypert eneron. - ot EERFED BmRseRer Im-hrdspey neesebherni el e PO cel
proliferation, pul,;{m'nary edema, vascul ar conplications associated with the
use of nedical devices, wounds associated with the use of nedical devices,
pul nonary t hronboenbolism cerebral thronboenbolism thronbophlebitis,

t hronbocyt openi a and bl eedi ng di sorders. 8) The nethod of claim?7, wherein
t he cardiovascul ar disease is selected fromthe group consisting of
congestive heart failure, hypertension, restenosis and atherosclerosis. 9) A
hydr oxyl at ed nebi vol ol nmetabolite in unit dosage form wherein each unit
contains a predeterm ned quantity of the nebivolol netabolite needed to
produce the desired therapeutic effect, in association with a

phar maceutical carrier. 10) The nethod of claim®6, wherein the conposition
is adm nistered intravenously, orally, bucally, parenterally, by an

i nhal ati on spray, by topical application or transdermally. 11) A
pharmaceutical conposition conprising at |east one stereoisoner of a

hydr oxyl substituted nebivolol netabolite, wherein the nebivolol netabolite
formula is:
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HOH81HH18 78a0HNO761 221 61 3 Fb54a434, 4ab/ F
wherein one or nore of positions 3-5, 7, 8 and 3'-5'", 7', 8 are each

i ndependently hydroxyl groups or each independently hydrogen atons, or a
pharmaceutically acceptable salt thereof, and at | east one other active
agent. 12) The pharmaceutical conposition of claim 11l wherein at |east one
of the other active agents is a cardiovascul ar agent. 13) The

phar maceut i cal conposition of claim 12 wherein the cardi ovascul ar agent is
selecteqwﬁ% J oup consisting of ACE inhibitors, ARB's, adrenergic

bl ocker s, dﬁ?@ﬁ%ﬁ St agoni sts, agents for pheochronncytona,
antlarrhythnlcs, antiplatelet agents, anticoagulants, antihypertensives,
antilipem c agents, antidiabetics, 88 antiinflammatory agents, calcium

channel bl orkepharrkdeEidal RbRipbsitien cofrising| 48 Nkddt bas %teré&%_lcﬁﬁér 34 B@oRy1

inhibitors, diuretics, endothelin receptor antagonists Co- A reduct ase
i nhi bitors, isHbttiteied @elag@lnl metabelitei Whereinithe nehivqlohmetebivlita fommsila is:
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and m xtures
thereof. 14) The pharnaceutical ¢gnpositiogyof claim 12, wherein the

cardi ovascul ar agent isg sel ecyed from t he|group con8$| sti ng of an ACE

i nhibitor, an ARB, andm Py erdqf . e pharnuaceutical conposition
of claim 14 wher ei 7 ardl pgascul ar $ i nhibitor. 16) The

phar maceuti cal conpa CEl§'nhibitor is selected

fromthe group co st rag4otal 3ceprll bendzeprT 42~ Eapt pril, ceronapril,
cilazapril, delapril, é&nal aﬂprl |, enal aprilat, 4osi nsoprl |, .imdapril,
l'isinopril, perindopril, qui naprll rampril, ramprilat, spirapril,

temocapril yp feﬁﬁ?ﬁé AP thére GF b sﬁﬁdﬁ%% 6571 ﬁ%ﬁoi %’{7) ghgrec&igﬁoﬁﬂ%ée%eﬂﬁy claim

15 wherein t inhibitor'1s selected fromt consi s
enal apri | , hydroxylrgroupsred eaciningependénthytn/dnogen atarss, bhalphalfmacéﬁicall[yacceptable

har rraceutl al co on of ¢laim14 erei.n the cardi ovascul ar agent is
gn a(jt ereoppang aphannaceutlca.ﬁ -acceptable carrier. J

2) The pharmaceutical composition of claim 1, wherein the 4 position of the nebivolol is

substituted with a hydroxyl group.

3) The pharmaceutical composition of claim 1, wherein the 4’ position of the nebivolol

is substituted with a hydroxyl group.

4) The pharmaceutical composition of claim 1, wherein the nebivolol is di-substituted
with hydroxyl groups at the 4 and 8, the 4 and 8, the 4’ and 8§, or the 4’ and 8’

positions.

5) The pharmaceutical composition of claim 1, wherein the 4 and 5° positions of the

nebivolol or the 4’ and 5 positions of nebivolol are substituted with hydroxyl groups.

6) A method of treating and/or preventing a cardiovascular disease in a patient in need
thereof, comprising administering a therapeutically effective amount of the

composition of claim 1.

7) The method of claim 6, wherein the cardiovascular disease is selected from the group
consisting of congestive heart failure, hypertension, pulmonary hypertension,
myocardial and cerebral infarctions, atherosclerosis, atherogenesis, thrombosis,

ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal
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ARB. 19) The pharmaceutical conposition of claim18 wherein the ARB is
selected fromthe group consisting of candesartan, eprosartan, irbesartan,

| osartan, val sartan, and m xtures thereof. 20) The pharmaceuti cal
conposition of claim 12, wherein the cardiovascul ar agent is selected from
the group congisting.of AGE cross |nk br akers ACGE formatjon inhibitors,
and mi xt ures faHEre ablzlpna&ab,le iVerigt 1)193118’51134 eatdiag pdempe rasl somer

oot abol 1o f orutiRldnbe ShRPRIaNS neRh Bithd CorrdfOT B Bl iy ¢
4a 4 3 4, 4da terghrovacilad raec1déntsr0f$tenbs1$;0601ino¢lhg Bldod presfir@rifl Bypefiensioft,, 8'

are each independent|y. hydroxyl groups or each |ndependentl hydr ogen
atoms, or a phatelsiadbesieminlgteleh agEpaationesaagth myscicoedll plamer@ 1, TYHBORA Yier
active agent. %%% o) Moids t sagent
is a cardi ovascul ar gcélga(r}\tr%@%@% Jsgdc:)élrr%%m Tl oér?\{gg'{sg arm %ag %F@C‘#

car di ovascul asssegjated with 98 eet efinkdiond déi@cesgpﬂumn@@nﬂjrémbé‘anbﬁhsﬂa@ﬁerebral
inhibitors, ARB's, adrenergic bl ockers, adrenergic oni st s, gents for
pheochr onncyt@ﬁ%mﬁ%ﬁﬂboéllsmh phonideb l%tthrpmb@@rf@men&g@%ttﬂee diserdgst ant s,

anti hypertensives, antilipenc agents, antidiabetics, antiinflammatory
agents, cal Ngle T Well : g)gg)% ' I rect
thronbin in 82 EH% lélr%@a gl lljér?%lt?f i(?@{ crein glze ﬁarcw{;]ﬂs?lgéxg%l & an egeé:'(t)é%h%&ttﬂ{%gu

reduct ase i nheduistséing ofwmsmmhemmme shypmemidn tesfehbdis adsathstesddetoiat or s,
vasopressors, ACGE crosslink breakers, formation inhibitors, and

agent. s s&b eRubidisbd AR VQbOBD &%%pﬁ@%% o e SEh e
20 e OB gl i S ok BB n AR Bl

I nhi bitor roup consisting o acepri enazepr
captopril, cetherappitid effect, in association with a pharmaceutical carrier.

10) The method of claim 6, wherein the composition is administered intravenously, orally,

bucally, parenterally, by an inhalation spray, by topical application or transdermally.

11) A pharmaceutical composition comprising at least one stereoisomer of a hydroxyl

substituted nebivolol metabolite, wherein the nebivolol metabolite formula is:

OH
8 1 d
8a O
7 2
¢ 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically

acceptable salt thereof, and at least one other active agent.

12) The pharmaceutical composition of claim 11 wherein at least one of the other active

agents is a cardiovascular agent.

13) The pharmaceutical composition of claim 12 wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,
adrenergic agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet
agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
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cilazapril, delapril, enalapril, enalaprilat, fosinopril, imdapril,
lisinopril, perindopril, quinapril, rampril, ramprilat, spirapril,
tenmocapril, and trandolapril. 26) The conposition of claim 22, wherein the
cardi ovascul ar agent is an ARB selected fromthe group consisting of
candesartan, eprosartan, irbesartan, losartan and valsartan. 27) The
conposi ti on ofntinBdmma@ryvkgants, naltivm chanukil blavkens) GETR gehibitors, G@XeZt ed from
the group consi,sting. of AGE.crossl.i nk .breaker ngd ACE formatiqn

i nhibitors. 2 bﬁ%ng!:ﬁ‘&é@ffmb&%@@%ﬁ?ﬁ%é}“ﬁe%ﬁ’ “é’aﬁgﬁeﬁ% 1oeGPior antagQuyisty, JIMG

st er eoi soner - hi Sotlo | ; I g erein the
nebi vol ol rretgtt))édlairétaég{ orrrubzlat%?%: QOH&%%%J&%%}E%&H%%IP%%%E%&&E%I 7 61 221
6 C 4a 3 3 / Yasbprssoys,450B trosslitkebredkersy A6 formatien mhihjtoss, ahdnsxtBesS, 7, 8 and
3'-5, 7, 8 _are.each independently hydroxyl groups or each independently
hydr ogen atorrgl,ere(?f' a pharmaceutically acceptable salt thereof and at | east
one ot her active agent, and a pharnaceutically- acceptable carrier. 29) The
phar maceut i m' } i j ; : L e ot her
active agelg'?i Ehi&s a clf:lérﬂctifl‘)'(5)!lvée§£nv:lﬁu)lg giro H]ggglr#@ ‘T%,gd)vﬁb_lgﬁ%t% g@%@%&%g”a@éﬁposi tion
of claim 29 wsedeatédfromehe grodp cumsistinigad am i inhibitos,eineARBdarfdmixturke gr oup
consisting of ACE.inhibitors, ARB's, adrenergic bl ockers, adrenergic

agoni st s, ageﬁ’F’éeof-or pheochronocyt oma, antiarrhythm cs, antiplatel et

agents, anticoagul ants, antihypertensives, antilipem c agents,

anti di abeti L : . . | G AL : CETP
i bi or s, Ly e olieBH BR m 13 et map iR Gloy hcglat o i

endot hel i n r eA€fR inhib#tot.agoni sts, HMG Co- A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, ACE crosslink

br eakers, ormation inhibitors, d mxtyres _thereof. 31). The
phar maceut ﬁgﬁ’%mf}ﬂbﬁ WR?F%OH]O%&WE _eFEWﬂ@%éﬁd?}Bb'i%‘)dﬁFei?a%{jggnt is
sel ected frongbRahgerip oRESHNY dHacBhril benal&fHI PapRiptil, REbrAff, SilaApdl, M Xt ur es

delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril,

ramipril, ramiprilat, spirapril, temocapril, trandolapril, and mixtures thereof.

17) The composition of claim 15 wherein the ACE inhibitor is selected from the group

consisting of enalapril, ramipril and ramiprilat and mixtures thereof.

18) The pharmaceutical composition of claim 14 wherein the cardiovascular agent is an
ARB.

19) The pharmaceutical composition of claim 18 wherein the ARB is selected from the
group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof.

20) The pharmaceutical composition of claim 12, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation
inhibitors, and mixtures thereof.

21)A composition comprising at least one stereoisomer of a hydroxyl substituted

nebivolol metabolite, wherein the nebivolol metabolite formula is:
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t hereof. 32) The pharnmaceutical conposition of claim31l, wherein the
cardi ovascul ar agent is an ACE inhibitor. 33) The pharnaceuti cal
conposition of claim32 wherein the ACE inhibitor is selected fromthe

group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril ,Aanal apri Ioﬁt, fosinopril, imdapril,
l'isinopril, perindopril,g quinagrif, rampqily namprilat, spirapril,

temocapril, trandol apr i~ $and N.t hereo 91 34) The pharnaceuti cal
conposition of clairff i I Skfected fromthe
group consi sting of @ i, and!ini xtures thereof
35) The phar maceutj<cal Cpostt fon of cl ai mBI ey ke car di ovascul ar
agent is an ARB. 36) ThHe ph&rnmaceutical conposftiondof claim35 wherein the
ARB is selected fromthe group consisting of candesartan, eprosartan,

i rbesartan, | ; s ' S her

phar maceut i ca‘gﬁ%éﬁﬁ%%g io%[?l(?%gé#%té@%%?%?’ gvtﬁlgégi'ﬁ "? Hegeggerecﬁ%%\}/%dgg?dgrl tl%1gent S
sel ected fronhydasxyl grvups cpe@dhsﬁdd@enwnﬂ&@d@%e& afoiidioty SK@aSeutiédlly f or mation

i nhi bitors, and m xtures thereof. 38) A nethod of treating and/or preventing
a car di ovascuaceeptehle saltiberepbrapdionihene afleriagiiva agenhg to a subject a
therapeutically safe and effective anmount of at |east one stereoisoner of a

Formil & i S22EER s PER g oty Tk U SRR Pl ﬁ“@%&ix?isg{é%%?e%@?:;y )

p 5 4 4 511 wherein one or nore of positions 3-5, 7, 8 and 3'-S', 7',
are each i ndpPencteniositionof dtaina)2 wliepeip shedardioedscularisgeaniiasletied Hiogt thgen

atons, or a pharnaceutically acceptahble salt thereof, and at | east one

ot her active SgehEonsiting i Hinkitiions, AR p.adrenergieblorkarsadronsraiepganistent t o
treat said ol lnedhrobiSy TRl Sftiahyfhitbd bffp et Ebdhed, AfiiBhgtiBRS ONe

ot her active agent
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.

24) The composition of claim 22 wherein the cardiovascular agent is selected from the
group cbnsisting of ACE inhibitors and ARB’s.

25) The composition of claim 22 wherein the cardiovascular agent is an ACE inhibitor
selected from the group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril,

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

26) The composition of claim 22, wherein the cardiovascular agent is an ARB selected
from the group consisting of candesartan, eprosartan, irbesartan, losartan and
valsartan.

27) The composition of claim 22 wherein the cardiovascular agent is selected from the
group consisting of AGE crosslink breakers and AGE formation inhibitors.

28) A pharmaceutical composition comprising at least one stereoisomer of a hydroxyl

substituted nebivolol metabolite, wherein the nebivolol metabolite formula is:

90



agent. 40) The nethod of claim 39 wherein the cardiovascul ar agent is
selected fromthe group consisting of ACE inhibitors, ARB' s, adrenergic

bl ockers, adrenergic agoni sts, agents for pheochronocytong,
antiarrhythm cs, antiplatelet agents, anticoagul ants, antihypertensives,
antilipemc agents, antidiabetics, antiinflanmatory agents, calcium channel
bl ockers, CETP inhibitors, C@X f"hhi bi t or §7 di nect t hronbi n inhibitors, 92

diuretics, endothelin r8 A8'r educt ase i nhi bitors,
dpressors, AGE

8
inotropic agents, re nhi bfy ; vasodi
crosslink breakers, AJ or matji on i nhibitors gred thereof. 41) The
met hod of cl ai m 38_wtiere he” Gar di ovascul a “dishde

da ..selected fromthe
group consi sting of congestiye heart failure,

Qrrest T
hpert #nsi on, pul nonary
hypertensi on, myocardial and cerebral infarctions, atherosclerosis,

at herogenesi s, . thronbosis, [schem t disease,,,post-angjopl as

rest enosi s, cWh?fﬁ’é‘rQ]’eé’FFﬁ?ongsgé@@g’,'g?/:é&ngf‘gi’F’urge,ares?agglugd,epg‘?‘fgpéi\gl e and
variant (Pri LAl i j i i Cl nephrotic
edena, hepati%5 ecfgng“ﬂ@?'?g ec,hqtﬁdri nsi gﬁ?ﬁ@r&gﬁnﬂ@n{gt?ﬁ%%hﬁ%%ﬁﬁgﬁyovascul ar
acci dents, rexiceptalslesalt therdof ahd atrigash bnoother atise agent,ranid\aphatreaeitically- pl at el et
adhesi on, pl atel et. aggregati on, snooth nuscle cell proliferation, pul nonary
edema, vascul 3R 'ions associated with the use of nedical devices,
wounds associated with the use of nedical devices, pul nonary

thr omboenboby o pif#feRAbal cbBANABE BPOhie 78 WHFATRAB B df the other act

t hr onmbocyt op?aanGapan %Iruee%}icngbglﬁgoggggé#ﬁgg) Tr?e me?%od o‘% cfgi %ricov\?merei n
t he wherei n tégentsds dicardinvasdular aggent is sel ected from the group consisting
of ACE inhibitors, an ARB's, and m xtures thereof. 43) The nethod of claim

42 wherein car di ovascyl ar agent .S an inhibitor. 4 The .net hod of
o as wAlPEad Mool sOmpadRnh o e 20 Shstening chigvas il aBSR R o1 Ol of m
40 wherein t i ARCY i B6{adrst ’ i sting
of AGE cr ossrlﬁglglf?elrod?he.(gﬁer S, o C&%(;gﬁh to?g&ﬁfﬁl nhi bi ?(’)%SB %%I% x% urlggpé}?’her eof .
46) The phar nalrenergic agonistsyagsits ifarphesclwemotyiomh, aniarhphmi@ antiflatelet n sai d

conposition conprises a.phar eutical kit,.47) The, pharpaceuti cal
conposi ti on otESBISaMHCO3EUIHS ABHAYROK SN Yesqruisilipe %gengg%tﬁquﬁnse%&s, vasodi | at or .

48) The phar MpgguiGaktoRPARAR] LdlORm ¥hafhdbBcfidrs, CHEP SiHibitds, ceRodi | ator is

selected from
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.

31) The pharmaceutical composition of claim 29, wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, an ARB’s, and mixtures
thereof.

32) The pharmaceutical composition of claim 31, wherein the cardiovascular agent is an
ACE inhibitor.

33) The pharmaceutical composition of claim 32 wherein the ACE inhibitor is selected
from the group consisting of alacepril, benazepril, captopril, ceronapril, cilazapril,
delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril,

ramipril, ramiprilat, spirapril, temocapril, trandolapril, and mixtures thereof.
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t he group consisting of isosorbide dinitrate, isosorbide nononitrate, and a
hydr al azi ne conpound, and m xtures thereof. 93 49) The pharnaceuti cal
conposition of claim1ll wherein at |east one of the other active agents is
a flavonoid. 50) The pharmaceutical conposition of claim49 wherein the
flavonoid is selected from the group consisting of (-)-epictechin,

( +) - cat echi3d) The pleymacaiiticalB®mpgsition of claim 32 whereat the AGK iirfhobitor imselected
resveratrol, and jgmxtures thereqf. .51). The arjmaceut.i cal, conposjti op of
claim 11 mher&?‘ﬂtg‘]?gqogﬁﬁn%%g&&ﬁg@a%@t f%l”g ra’inépnlgteqné&?’égg?sr%ﬁﬁef’ﬁe group
consisting of flavonoids, cartenoids, sulfonylureas, and niacin and related
deri vat i vess) @pélpirphtduticall dd8pRSition of tlaith 81 RIRFMP AR WatdicYas6laRRhi s @R Of
claimb51l wherein at | east one other active agent is a carotenoid. 53) The
phar maceut i cahRBonposition of claim52 wherein the carotenoid is sel ected
from the group consisting of astaxanthin, zeaxanthin, lutein, |ycopene,

bet a- car ot and m xtures ther.eof 4 h hap,me tical .c osi tion of
ol ai m o1 vl SheP s indRog of it af PRI Y ST e o5)
The phar mceugﬂoﬁ%hoﬁs‘i’éfﬁ@%ffcbﬁéséﬁan%ﬁb , IRRE®An) 1sBRarb Walsaia, dh@a i S

sel ected fromthe group consisting of acetohexanide, D aBeta,

gl i bencl am demixfies tezéafe, gl i pi zi de, gl ycl opyrani de, chl or propani de,

tol azam de, tol butam de, glinepiride, tolbutam de and nmeglitinide

anal ogues, mxtures. thereof...56) .The t.hod .of. cl ai.m 39 erein the

car i ovasedlu nebieE A oBberiidn by Hakn owES R S Eal G B o n
the vasodi | at giledtéd £&heRS Sdup COMBISHNG T AT cloM ik Vrédkers, AGE foRmatiéi de .
dinitrate, isosorbide nononitrate, Isosorbide nononitrate and a hydral azine
conmpound, andinhibitors; ead mhixtueesther&d) The nethod of claim 57 wherein the

hydr al azi ne conpound is selected fromthe group consisting of budral azi ne,

dral azi ne,e qi h i ne,.. end i hydr al azi ne, . pil.dral azi ne .and
Codr al azi nd® B B, 2Bk Faf Supteasrt § SrPGoTumel e ShikrdRt.
thereof. 59) Tﬁtﬁnﬂm&t%t@fa Slofécih IRerdbERtBATy filfe hRREHeAVe MIMRF of B leXs? opgent

is a flavonoid. 94 The et hod of claim59 wherein the flavonoid is
sel ect ed fr onsteteeisgmeu pf @olmgirertyil sgbstituted nebivolol metabolite, wherein the nebivolol

metabolite formula is:
OH
g 1 H
: 8a O
7 2
¢ 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, and at least one other active agent to form a mixture, wherein

the mixture is sufficient to treat said condition.

39) The method of claim 38 wherein the at least one other active agent is a cardiovascular

agent.

40) The method of claim 39 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
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of (-)-epictechin, (+)-catechin, procyanidin B2, quercetin dehydrate,
taxifolin and resveratrol, and m xtures thereof. 61) The nethod of claim 38
wherein at | east one other active agent is selected fromthe group

consi sting of flavonoids, cartenoids, sulfonylureas, and niacin and rel ated
derivatives, and m xtures thereof. 62), A method of inproving NOrelease in a

bl ack pat i entdiysstips eadathelingeentongsntagonists, %ﬂ%@ﬁ@ﬂcﬁﬁgei@iﬁmsmn@mpi%at i ent

a therapeutic . ef f b a east. one repisomner of
2 hydr owyl  sciertty R BB Ge SEbiFuRR bt gr SRR RERYS] SRE

met abol i te f OfoffdAtéon iBhibibrsChhdmixtitelittietdof~ 8' 7/ 8a ONO 7 2 2 6" | p 6\
4a 3 3 4a/ F S5 4 4 S wherein one or nore of positions 3-5, 7, 8 and

3'-5", 7, 8 are each ingegendentl hydr oxyl groups or each independently
hydr ogen atibhEhe methgd pheleirs 88 wherein thy camliovapdula] disosdertis seleqtedbfromdhel at | east

ourt i ont -t oS BB oF S6ilesh el Biftud b Ersign! Binfoni Mpelbaliotl °, . °
| east one ot hayosadidl Mdagtdblrlinfaftiohs, atheftiefdsBlathbropehdshe th@srabgsigonsi st i ng

of ACE inhibitaors, ARB's, adrenergic bl ockers, adrenergic _agonists, agents
for pheochr oriehprBerhearhdisease. nopt-angieplastyresicposis, epmwmantystery discasss. renshgul ant s,

anti hypertensg , tild 1 C N1 SpR l' | | CS..1: L nf tory
agents, cal cisf&%_&%h%%ﬂg’l dng?%ﬁc}(aé}dg%%&ﬁ(g | _1%%)?%%%" %@?gééeﬁ#? %)el rs, direct
thrombi n i nhinkiffieieficy, AeptirBtit 6dem£ RPRticRleRa BoRO s iBERALiS bfackk]MG Co- A
reductase inhibitors, inotropic agents, rennin inhibitors, vasodilators,
vasopr essor s, cergaroasgalen acsidentsy resienosis, coutlling blapd pressushimbiynsriensiomd

' h f. 64) Th d of claj wher ei , h
car di ovascu dash AitesR PR AheRietin abotE miaek Befl ptqlfirtlon. Shlborl ' "'
wherein the vegedl Vacdlar témpledatiohLabsddiated With i WeRfeididad déviges, Woudsosor bi de

dinitrate, i soso[bi de nononitrate, a _hydral azi ne conpound, and m xtures
associated with the use of medical devices, pulmonary thromboembolism, cerebral

thromboembolism, thrombophlebitis, thrombocytopenia and bleeding disorders.

42) The method of claim 40 wherein the wherein the cardiovascular agent is selected from
the group consisting of ACE inhibitors, an ARB’s, and mixtures thereof.

43) The method of claim 42 wherein the cardiovascular agent is an ACE inhibitor.
44) The method of claim 42 wherein the cardiovascular agent is an ARB.

45) The method of claim 40 wherein the cardiovascular agent is selected from the group
consisting of AGE crosslink breakers, AGE formation inhibitors, and mixtures
thereof.

46) The pharmaceutical composition as set forth in claim 28, wherein said composition

comprises a pharmaceutical kit.

47) The pharmaceutical composition of claim 12, wherein the cardiovascular agent is a

vasodilator,

48) The pharmaceutical composition of claim 47, wherein the vasodilator is selected from
the group consisting of isosorbide dinitrate, isosorbide mononitrate, and a hydralazine

compound, and mixtures thereof.
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t hereof . 66) The nethod of claim®65 wherein the hydral azi ne conmpound is
selected fromthe group consisting of budral azi ne, cadral azi ne,

di hydral azi ne, endral azi ne, hydral azine, pildralazine and todral azine, or
pharmaceutically acceptable salts thereof, and m xtures thereof. 67) A
met hod of reducing nortality associated with cardi ovascul ar disease in a

bl ack pat i 48)The phepriaséutizabebmpusitiorofieRimh d 1 twierdth atkagfiaht f thedther active
therapeutically effective  _anount of each of the following: (i) at |east one

st ereoi soner agengs wpdlayayeidsubst it ut ed nebivol ol netabolite, wherein the
nebi vol ol netabolite fornulais: OHOHg 1 HHH18 8aO0N7 61 221 6

F54a43 ' Q bt ] - 3' -5,
7, 8 are eggﬁé@% eggﬂ-ﬁgﬁ{fdﬁﬂpq%%p odg{f%rg'g(&%hsepegﬁltﬁeéafci:)%’%lnnlggfjg%l%%%ﬁ{f}q

hydr ogen at onghe goupcqiisistifip o€ (+H-epidteclin, @)eatetiah) grospdnidih B qadreetn i) at

| east one hydral azi ne conpound or a pharmaceutically acceptable salt
thereof: (iiiyehudratgdaxifelmeangsres Hsnd anigiuggstithereef: and/ or i sosor bi de

nononitrate; and (iv) optionally, one or nore conpounds selected fromthe

group consi g | O | S.: ad, ' ' . [ um
an angi ot er RS pftraferdlell cuauRATRRUR 1) Skl L 1okt SRTRRIP oy REBER
chol esterol regle@ed from tha kfdupBonsiBaip i flabbisids Carteidi RN Ul Hn§TiFédR, ddd digiept or
ant agoni st, and an endothelin antagonist. 68) The method of claim67

wherei n the céardirelatedsderivatives, sod auxtures thestact ed from the group consisting
of congestive heart failure, hypertension, pulnonary hypertension,

myocar di al | ' , her, .0S| i .
t hr onbosi s, ﬁj ﬁ%‘g ﬁﬁeﬁﬁac&hdec gjr ?Jrﬁédssge@zleqf%%g@tﬁ 3’%3?%‘% I%gge?‘ §}%trn§ ggh g gés}ﬁ% aﬁgtgrl% nary
artery di seasasarotemioil. 96 failure, stable, unstable and variant (Prinznetal)

angi na, cardi ac edema, renal
53) The pharmaceutical composition of claim 52 wherein the carotenoid is selected from
the group consisting of astaxanthin, zeaxanthin , lutein, lycopene, beta-carotene, and

mixtures thereof.

54) The pharmaceutical composition of claim 51 wherein the at least one other active

agent is a sulfonylurea.

55) The pharmaceutical composition of claim 54 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.

56) The method of claim 39 wherein the cardiovascular agent is a vasodilator.

57) The method of claim 56 wherein the vasodilator is selected from the group consisting
of isosorbide dinitrate, isosorbide mononitrate, isosorbide mononitrate and a

hydralazine compound, and mixtures thereof.

58) The method of claim 57 wherein the hydralazine compound is selected from the group
consisting of budralazine, cadralazine, dihydralazine, endralazine, hydralazine,
pildralazine and todralazine, or pharmaceutically acceptable salts thereof, and

mixtures thereof,

59) The method of claim 38 wherein at least one other active agent is a flavonoid.
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I nsufficiency, nephrotic edema, hepatic edema, stroke, transient ischemc
attacks, cerebrovascul ar accidents, restenosis, controlling blood pressure
in hypertension, platelet adhesion, platelet aggregation, snooth nuscle
cell proliferation, pulnonary edema, vascular conplications associated with
t he use of nedical devices, wounds associated with the use of nedical

devi ces, pGO)TheangthodobHethine i wihiersin the dlartncid is selectedifventie greup consisting

t hr onbophl ebi t t t ' d hl ' di . 69 t hod of
claim 06,  whdie IR (1 AR SoarRgFash e HpiroRLe Rt Aol The
met hod of cl glefebirol a8 Eixfirbd¥Befdyflr al azi ne conpound i s budral azi ne,

cadral azi ne, di hydral azi ne, endral azi ne, hydral azine, pildralazine,
todral azine or a pharmaceutically acceptable salt thereof, and m xtures

t her eof . 786}) Theemetbodh oficlaiim 38 siherevatlbast enaothéractivbagent o selesteddramtlst ered i n
an anount of from abaut er day t.q abgut .10 er day.. 7 A et hod
for inprovi ng®REy ?‘?—HS@gE%O%ﬂgg’rﬁf‘gcﬁ“%’ﬂ?ﬁ@rfpﬁ#wlﬁr@@%ﬁ%m %@dﬁ%ﬁdm ng

adm ni st eri Ny Rating. Hlaaaikenas igplora therapeutically effective amount of
each of the followng: (i) at |east one stereoi somer of a hydroxyl

substituted nebivolol nmetabolite, wherein the nebivolol netabolite formla
is: OH OH $2)1A Hnethad ®f itpBwvig N@ rélease i @2blacle'pati@it iff rieed gheredf domprising
wher ei n one or, nore of itiops 3-5, 7, 8 and. 3 -5 7 ._are eac

" dependent | yParipitec 8 gi blrek et terimeRmue ers ) afeive Mt ot gt o
phar maceut i cablsy on@HG04in&G S2h thyblRRyE Sdbstifitdd ndivel8P slctahofited) ¥illeddiA 2hd1€
conpound or a pharmaceutically acCeptable salt thereof; (iii) at |least one
of i sosor bi denebivelolmetabdditeifopmulasiosor bi de nononitrate; and (iv) optionally,
one or nore conpounds selected fromthe group consisting of a digitalis
conmpound, a diuretic conpound, pogjassium gf angiotensin-converting 97
enzynme inhibitor, a betg adr c blocket, w d¢hol egsterol reducer, a

cal ci um channel bl ockgs8 recent n;,agoni st, and an
endot hel i n ant agoni st

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, and at least one other cardiovascular agent to form a mixture,

wherein the mixture is sufficient to improve NO release.

63) The method of claim 62 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, 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. '

64) The method of claim 63 wherein the at least one other cardiovascular agent is a

vasodilator.
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73) The nethod of claim 72, wherein the hydral azi ne conpound i s budral azi ne,
cadral azi ne, di hydral azi ne, endral azi ne, hydral azi ne, pildral azine,

todral azine or a pharmaceutically acceptable salt thereof, and m xtures
thereof. 74) The nethod of claim 73, wherein the hydral azi ne conpound is
hydr al azi ne drochl oride. 75) A.ngthod for | ovi hg exercise tol erance or
for i nprovoahlitme gpff:l)gugpa\%]qe@m”ﬁqeé/as latox 1%‘%5?%@?‘1% Up GRpsEHinNg
conpri sing ada:p d Bt Re. b 1JB¥(H§ | é‘éb‘iﬁ’éd I ive
anount of eagﬁl(g)t@%lﬁ&e %ﬁag%%g? &I%) %rw&eag%{a@%reﬂﬁrem (])ﬁr'rlg’rhgftﬁité&ﬁ)g/droxyl
substit ut ed niabiesfil ol netabolite, wherein the nebivolol metabolite fornula
isct HOH8 1HHH18 78JO0NMG6122p4a331544 5 F

wherei n one _or. nor f positions 3-5, 7, and 3'-S' 7', 8 _ are each
' ndependentbyhepated of c@%ééﬁmel%ﬁﬁhymi%&f@mwﬂ i selesird rom dagom
phar maceutic o er et - (1.1 hyer.al azi ne
conpound or pr?ﬁlg?'%ggﬁﬁggﬁ Pé%g%rcga%%b@éydgga@lf %dﬁé%@,ﬂe, ?l?laﬁa%gr.e’ | east one
of i sosor bi depittiralazineted Ridedlating, 90 plarimacentionlivoadceptable salsitieteos, )andpt i onal |y,
one or nore coppounds selected fromthe group consisting of a digitalis

conpound, a dmi¥ees thegsdpound, potassium an angi ot ensi n-converting enzyme
I nhibitor, a beta-adrenergic bl ocker, a cholesterol reducer, a calcium

channel bl ' L | | St . othelin
ant agoni st AT oERAAE BRIt sk BRREL Bl BRLARAMEL IR ER VRO I
budral azi ne, patietit cingisivey adhihigtbiag 8@ thedlackpdtiedtazhaapedticdil pbfedtive

hydrochl ori de, pildral azi ne, A _todral azine or a pharnaceutically acceptable
salt ther eof , Bownt of gachafdbs followdie: 98 77) The nethod of claim 76, wherein

orovi ng. No (o oE SR R St ydhbith B A5yl BHBE AR BEbiVlol KblabE? whettn®
adm ni st er i ngtht aebikelobhrtdbolitetfomnila és: | east one stereoi soner of a hydroxyl

substituted nebivolol netabolite, wherein the nebivolol netabolite fornul a
is: OH OH

OH ,
8 1 H 1
8a 0O 0
7 2
J 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof;

(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.

68) The method of claim 67 wherein the cardiovascular disorder is selected from the
group consisting of congestive heart failure, hypertension, pulmonary hypertension,
myocardial and cerebral infarctions, atherosclerosis, atherogenesis, thrombosis,

ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal
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glHHI1S8 7a ONO7622 61 Fa3d33 4544 5 F wherein one or
nore of positions 3-5, 7, 8 and 3'-5', 7', 8 are each independently

hydr oxyl groups or each independently hydrogen atons, or a pharmaceutically
acceptabl e salt thereof, in an anount of about 1 ng per day to about 10 ng

per day, and,at |east one.other cardiqvascular .agent, 79) The t hod of
claim78 \/\herf@ﬁ C 18%%&%@&%?“ BREmet, 5@%@8 Céth?('r‘éfi?mah? oup
consi sting of;,i | ) | ' ' i | azi ne
compound, * ari SASRER, SepRoRL biahg hobd M RoRD Rkichfishentle IS O
preventi on ofcerehroivasmdarcadcaientsj restesesss, coutmlbngblead gressat hrohlypedepsios es

adm nistering,to, a patjent. at | east one steyeoi soner of.a hydroxyl
substituted nBelFbpdesiony %@ﬁ?tﬁggfe&ﬂ@%ﬁﬂﬂocﬁﬁ@% icéﬁPfﬂhfF@flérb(ﬂu @ABr mul a

is: OH OH 8 lgddndd = : Soclat8d Wi | : - Bufhs? 4a 5 p
F wherein one or hghrsgl % Z%nggl?%ngr#}s%ch,l 7{”1% ﬂgenllélseg"f-r%qd,l é%a?w%éé’ gr e gach

i ndependent | yasséutatedwyth the usepsf medieahdévicasgpyimodanytthronthodmbghsmatecsbsal or a
phar maceuti cal | acceptabl e salt _thereof, in an anount of ahout 1 ng per
day to about ‘E@yweﬁ%o?%t,hrma higiioe OO Ry 0 PleriAE TR . agent
selected fromthe group consisting of isosorbide dinitrate, isosorbide

mononi { rat go) hdvieihal 8F Lfin B8 WAHES hABRIIV Mol BisoldRPIsIRbendRighl) A Mt hod
for inproving exercise tolerance or for inproving the quality of life in a
bl ack patient in need thereof conprising admnistering to the black patient

a ther ape?) T thythed OE clainy 69 awherein thé hyphralazioé compovnd ik budnalpzine,

cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

71) The method of claim 67 wherein the nebivolol is administered in an amount of from

about 1 mg per day to about 10 mg per day.

72) A method for improving NO release in a black patient in need thereof comprising
administering to the black patient a therapeutically effective amount of each of the
following;

(i) at least one stereoisomer of a hydroxyl substituted nebivolol metabolite, wherein

the nebivolol metabolite formula is:

OH
8 1
8a O
7 2
8 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof;

(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
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(i) at |east
met abol i te,

8, Sa ONZY7
positions 3-

one stereoi sonmer of a hydroxyl substituted nebivol ol

wherein the nebivolol netabolite formulais: OHOHg 1 HHHO
611 226 33 F54a 44 4a 5 p wherein one or nore of

5 7, 8 and 3'-5", 7', 8 are each independently hydroxyl

groups or each independent|ly hydrogen atons, or a pharmaceuticall
cﬁym@br day;

acceptable s
(ii) at leas
conpounds se

afnzymg dphibitor, p hetaradranstgioblogier ohehplesierplyeduces roealciue

B BRI REL3bo BT Ao b BBt BeloniB D a2

diuretic compound, potassium an angiotensin-converting enzyne inhibitor, a
bet a- adr engBpTle Mtthod of clain FDoWB&tiarihe hydalugiae cordpaaldds badalzamee!l bl ocker,
an angiotensin |l receptor antagonist, and an endothelin antagonist. 82) The

met hod of cl afadraazing divydralaziee, cadralagingdtydralazing pildralazinge fadsalaging orgin t he
' AGK dabibi ! i c. bl ockers, ad i
o S SRR B e e AL ol ST

group consi
agoni sts, ag
agents, anti

ant i di abet i7dyTheamtihod off elairt78] whag@rthshydrslagine btompoaidie hydrabeter s, CETP

i nhibitors,
endothelin r
agents, renn

coagul ants, antihypertensives, antilipem c agents,

COX-2 inhibitors, direct thronmbin inhibitors, diuretics,

orige: agoni sts, HMG Co- A reductase inhibitors, inotropic

in inhibitors, vasodilators, vasopressors, AGE crosslink

breakers, Al i &@hSHr Sptdt i Pdeflise toRPcd b ol ififrob ity the foatt) Ot life in

black patient in need thereof comprising administering to the black patient a
therapeutically effective amount of each of the following:
(1) at least one stereoisomer of a hydroxyl substituted nebivolol metabolite, wherein

the nebivolol metabolite formula is:

OH
8 1 H
8a O
7 2
6 3
43
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8 are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof; |

(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.

76) The method of claim 75, wherein the hydralazine compound is budralazine,

cadralazine, dihydralazine, endralazine, hydralazine hydrochloride, pildralazine,
todralazine or a pharmaceutically acceptable salt thereof, and mixtures thereof.
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77) The method of claim 76, wherein the hydralazine compound is hydralazine
hydrochloride.

78) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient at least one stereoisomer of a hydroxyl substituted

nebivolol metabolite, wherein the nebivolol metabolite formula is:

OH
8 1n
8a 0O
7 2
8 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3’-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in an amount of about 1 mg per day to about 10 mg per day,

and at least one other cardiovascular agent.

79) The method of claim 78 wherein the cardiovascular agent is selected from the group

consisting of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound,

and mixtures thereof.

80) A method for the treatment and/or prevention of cardiovascular diseases, wherein said
method comprises administering to a patient at least one stereoisomer of a hydroxyl

substituted nebivolol metabolite, wherein the nebivolol metabolite formula is:

OH
8 1 H
8a 0O
7 2
8 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in an amount of about 1 mg per day to about 10 mg per day,
and at least one other cardiovascular agent selected from the group consisting of

isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound, and mixtures
thereof.
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81) A method for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a
therapeutically effective amount of each of the following:

(i) at 1east. one stereoisomer of a hydroxyl substituted nebivolol metabolite, wherein |

the nebivolol metabolite formula is:

OH
8 1 H
8a O
7 2
8 3
4a
F 5 4

wherein one or more of positions 3-5, 7, 8 and 3°-5°, 7°, 8’ are each independently
hydroxyl groups or each independently hydrogen atoms, or a pharmaceutically
acceptable salt thereof, in the amount of about 1 mg to about 10 mg per day;

(ii) at least one cardiovascular agent; and

(iii) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin I receptor antagonist, and an endothelin antagonist.

82) The method of claim 81 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
chamjel 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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