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NOVE L COMPOUNDS FOR TREATMENT OF CARDIAC ARRHYTHMIA AND MEETHODS OF
UBSE

CROSS-REFERENCE. TO RELATED APPLICATIONS
[0001}  This application claims the benefit o¥ U.S. Provisional Application 60/56€0,917, filed
April 9, 2004.
BACKGROUND OF INVENTION

Field osf the Invention

[00027]  This invention relates to the field of treatment of cardiac arrhythmia andl, in particular,
new cosmpounds and associated methods usefual in such treatments.

Summuary of Related Art

[00037] Congestive heart failure (CHF) is a clisease affecting approximately 2% of the
popula-tion of the United States (Sami, M.H. [1991] J. Clin. Pharmacol. 31:1081). Despite
advances in the diagnosis and treatment of CHIF, the prognosis remains poor with & 5-year
mortaliity rate higher than 50% from the time of* diagnosis (McFate Smith, W. (1985 1Am. J.
Cardio 1. 55:3A; McKee, P.A., W.P. Castelli, P.Mi. McNamara, W.B. Kannel [1971] N. Engl. J. Med.
285:1441). |n patients with CHF, the rate of survival is lowest in those patients witt severe
depresssion of left ventricular function and patie:nts who have frequent ventricular ar-rhythmias.
Patienfks with ventricular arrhythmias and ischermic cardiomyopathy have an increas- ed risk of
sudder death. The presence of ventricular tacthycardia in patients with severe CHF ™ results in a
threef old increase in sudden death compared %o those without tachycardia (Bigger , J.T., Jr.
(19871 Circulation 75 (Supplement IV):28). Because of the high-prevalence of sudclen unexpected
death in patients with CHF, there has been a gr-owing interest in the prognostic sigrmificance of
arrhythimias in these patients.

[0004] Several compounds have been use din the management of cardiac arrtythmias in
patien?ts with congestive heart failure. Unforturately, anti-arrhythmic drug therapy thas been
disappoointing. The efficacy of anti-arrhythmic cdrugs markedly decreases as left ve ntricular
function declines, such that only a small fraction of patients with CHF are responsivve to anti-
arrhytihmic therapy. No anti-arrhythmic drug haxs prevented sudden death in patien—ts with CHF.
There is even a question of increased mortality” associated with certain anti-arrhythmmic drugs (the
CAST investigators [1989] N. Engl. J. Med. 32 1:406).

[0005]  Scientists define tachycardia and v entricular fibrillation as being of multiple nature. It
now seeems clear, and is accepted in the art, that re-entry is the underlying mecharism to most
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sustained arrhy®hmias. Prolonging ventricular repol=arization as a means of preventEng ventricular
arrhythmias hass consequently received renewed atteention. This points to Class-lll aggents as
drugs of choice= in the treatment of arrhythmias. A &lassll agent, as referred to he rein, is an
agent which is Classified as such in the Vaughan-Willliams classification of anti-arrhythmic drugs. A
Classll agent e=xerts its primary anti-arrhythmic acti vity by prolonging cardiac actiomn potential
duration (APD), and thereby the effective refractory period (ERP), with no effect on conduction.
These electroptysiological changes, which are broumght about by blockade of cardiaac potassium
channels, are weell known in the art. Because the biockade of cardiac potassium channels is not
associated with depression of the contractile function of the heart, Class-ll agents are particularly
attractive for usse in patients with CHF. Unfortunatelly, the existing Classll agents a re limited in
their utility by aedditional pharmacological activities, lack of good oral bioavailability, or a poor
toxicity profile.  The only two Class Il agents curremxtly marketed are bretylium (i.v. enly) and
amiodarone (i.v . and p.o.).

[0006] Ami odarone is an anti-arrhythmic agent having vasodilator properties that may benefit
patients with se=vere heart failure. Amiodarone has been shown to improve survival of post-
myocardial infamrction patients with asymptomatic higgh-grade ventricular arrhythmiass, and it
proved efficacicus in patients resistant to other anti—arrhythmic drugs without impaiwring left
ventricular func—tion. Cardioprotective agents and methods which employ amiodarome in
synergistic combination with vasodilators and beta bolockers have been described foor use in
patients with cosronary insufficiency {(U.S. Patent No. 5,175,187). Amiodarone has =also been
described for reeducing arrhythmias associated with CHF as used in combination with
antihypertensive agents, e.g., (S)-1{6-amino-2-{thydr—oxy(4-phenylbutyl)phosphinylloxwsyll-L- proline
(U.S. Patent No.. 4,962,095) and zofenopril (U.S. Pamtent No. 4,931,464). However ., amiodarone
is a difficult drugg to manage because of its numerotus side effects, some of which a_re serious.
[0007] The most serious long-term toxicity of ammiodarone derives from its kinettics of
distribution and elimination. It is absorbed slowly, weith a low bioavailability and relatzively long half-
life. These char-acteristics have clinically important «consequences, including the neecessity of
giving loading d oses, a delay in the achievement of ~full anti-arrhythmic effects, and = protracted
period of eliminaation of the drug after its administration has been discontinued.

[0008] Amieodarone also can interact negatively with numerous drugs including =aprindine,
digoxin, flecainicle, phenytoin, procainamide, quinidire, and warfarin. It also has
pharmacodynammnic interactions with catecholamines,. diltiazem, propranolol, and quiridine,
resulting in alph.a- and beta-antagonism, sinus arrest and hypotension, bradycardia zand sinus
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arrest, and torsades de pointes and vesntricular tachycardias, respectively. There is also

evidence that amiodarone depresses \Jitamin K-dependent clotting faectors, thereby enhancing the
anticoagulant effect of warfarin.

[0009] Numerous adverse effects limit the clinical applicability o-f amiodarone. Important

side effects can occur including cormne: al microdeposits, hyperthyroid ism, hypothyroidism, hepadtic
dysfunction, pulmonary alvealitis, phot-osensitivity, dermatitis, bluish ~discoloration, and peripher—al
neurcpathy.,

[0010] Compounds of structural formula I:

and pharmaceutically acceptable saltss thereof, whereinmis Oto 4, nis O or 1, X; and X, are H,
lower alkyl, or halogen, preferably iod#&ne, R, and Rz are lower alkyl, =and Rs is optionally
substituted alkyl, heteroalkyl, cycloalk yl, heterocycloalkyl, aryl, heter—ocaryl. Preferably R; is (R)-22-
butyl, (S}2-butyl, (R)-3-methyl-2-butyl, cr (S}-3-methyl-2-butyl.

[0011] The preferred compounds have the following formulas
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and include pharmaceutically acc eptable salts thereof. Particularly preferre-d salts are citrate, L)
tartrate, (DMtartrate, fumarate, maleate. These compounds are useful for t reating mammals,
including humans, suffering from ventricular and supraventricular arrhythmi=as, including atrial
fibrillation. |

[0012] These compounds, when administered to a mammal, including ahuman, give rise to
metabolites that are useful for drug monitoring and that have electrophysio logical properties of
their own. ‘

[0013] Thereis no Class-ll agent presently marketed that can be used safely in patients with
CHF. The cardiovascular drug market is the largest in any field of drug res earch, and an effective
and safe Class-ll anti-arrhythmic agent useful in patients with CHF is expectzed to be of substantial
benefit. Therefore, a drug which could successfully improve the prognosis of CHF patients, but
with a safety profile much improved over that of amiodarone, would be extr—emely useful and
desired. Various analogs of amiodarone have been previously described (L_.S. Patent Nos.
6,710,070; 6,683,195; 6,372,783; 6,362,223; 6,316,487; 6,130,240; 5,849,788;
5,440,054, and 5,364,880). The subject invention adds to this arsenal of compounds.

SUMMARY OF THE INVENTION
[0014] The present invention provides compounds that have particular utility for treating life-
threatening ventricular tachyarrhythmias, especially in patients with congestive heart failure (CHF).
The compounds of the subject inwention also provide effective managemen®t for ventricular
arrhythmias and supraventricular arrhythmias, including atrial fibrillation anclil re-entrant
tachyarrhythmias involving accessory pathways.
[0015] More specifically, the novel compounds have the particular advantage of reducing the
numerous side effects observed with the drugs currently available for treatrment of these cardiac
arrhythmias. For example, the compound of choice currently used for treat=ing cardiac
arrhythmias is amiodarone, which has side effects that can be serious. Because compounds of
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re metabolites of <compounds such as 1 to 4, thezy can be used for therapeuntic
example2 is

the invention a
drug monitoring in patients rece iving therapeutic doses of cormmpounds 1 to 4. An

given in scheme 1 below where the metabolism of compound 21 is shown.
Scheme 1

[0016] Scheme 1 depicts the metabolism of compound 1 in animals, including humaans. “A’
denotes an ester cleavage me=tabolic reaction, and “B” denot-es a N-dealkylation reactiorm.
Scheme 1 shows that the parent drug, i.e., compound 1, car either undergo an ester cleeavage
metabolic reaction to compou nd 5, or can undergo a N-dese-thylation reaction to compo und 6,
which itself can undergo ester cleavage to compound 7, or Mi-desethylation to compouned 8, which

in turn can be cleaved by estesrases to compound 9. Schem el is given as an iliustrativee
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example. Howev er, the metabolic scheme for compoundds 2, 3, and 4 is similar to the scheme

for compound 1.

BRIEF DESCRIPTION OF WHE FIGURES

[0017] Figure 1 shows the time course of effect of Compound 6 (1 uM) on IMtra-
Atrial Conductiora (S-A interval).

[0018] Figure 2 shows the Time Course of Effect of Compound 6 (1 pM) on AV
Nodal Conductiosn (AH Interval).

[0019] Figure 3 shows the Time Course of Effect of Compound 6 (1 yM) on His-
Purkinje Conduction (HV Interval).

[0020] Figure 4 shows the Time Course of Effect of Compound 6 (1 yM) on  Intra-
ventricular Condluction (QRS Interval).

[0021] Figure 5 shows the Time Course ofF Effect of Compound 6 (1 M) on
Ventricular Repolarization (Q-T Interval).

[0022] Figure 6 shows the Time Course o f Fffect of Compound 6 {1 pM) orm
Ventricular Repolarization (MAPDgo).

[0023] Figure 7 shows the Time Course of Effect of Compound 7 (1 pM) or= Intra-
Atrial Conductio n (S-A Interval).

[0024] Figure 8 shows the Time Course o T Effect of Compound 7 (1 M) ors AV nodal
Conduction (A-HR interval).

[0025] Figure 9 shows the Time Course o-f Effect of Compound 7 (1 yM) o His-
Purkinje Conduction (HV Interval).

[0026] Figure 10 shows the Time Course of Effect of Compound 7 (1 pM) on Intral-
ventricular Concluction {QRS Interval).

[0027] Figure 11 shows the Time Course of Effect of Compound 7 (1 uM) on
Ventricular Repeolarization (Q-T Interval).

[0028] Figure 12 shows the Time Course of Effect of Compound 7 (1 uM) =on

Ventricular Repeolorization (MAPDgo).

DETAILED DISCLOSURE OF THE [NVENTION

[0029] The= subject invention provides novel compeounds that can produce the desireed

pharmacologiczal properties of amiodarone, but do not have the undesirable physiologic=2l
properties of ammiodarone. Specifically, longterm toxicity symptoms {(pulmonary fibrosiss, corneal
microdeposits, etc.) are reduced with the compounds of the subject invention. In additieon, the
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novel compounds are metabol ites of compounds of structural formul a |, such as compounds 1 to
4 when compounds 1 to 4 are administered to a mammal, including @ human. These compounds
can therefore be used to monitor drug levels and drug pharmacokinetics in patients receiving

compounds 1 to 4.
[0030] The present invention provides substantially pure compouinds of structural formula Ii:

and pharmaceutically acceptalble salts thereof, wherein

[0031] R, is H or C;-Cyp alkyl;

[0032] R;is H or optionally substituted C,-Cy alkyl, hete roalkyl, cycloalkyl, or

heterocycloalky!;

[0033] n=0to4;

[0034] p=0orls

[0035] R;and R4 are, independently, H or C; - C4 alkyl.
[0036] By “substantially prire” is meant that the compounds contain less than 20%,
preferably less than 10%, and more preferably less than 5% impuritiexs on a weight basis.
(“lmpurities” does not encomp ass pharmaceutically acceptable carriexrs, diluents, excipients, or
the like.)
[0037] In particularly preferred embodiments, R; is ethyl; Rz is (S)2-butyl, (R)-2-butyl, (S)-3-
methyl-2-butyl, or (R)-3-methyl-2-butyl; n = 0 or 1, most preferably n = 1; p = 0; and, Rz and R,
are, independently, H or methysL.
[0038] Specifically exempTified herein are the following compoun ds (Compound 6 through
Compound 9):
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Compound 8 Compound 9

[0039] Particularly preferred comp-ounds include (SH3{4-{2-Ethylamino-etrmoxy)-3,5-diiodo-
Ibenzoyllbenzofuran-2-yl}-acetic acid seecbutyt ester; {3{4{2-Ethylamino-ethoxy)»-3,5-diiodo-
boenzoyllbenzofuran-2-yl}-acetic acid; (S H3-[4{2-Amino-ethoxy}-3,5-diiodo-benzoyil-benzofuran-2-yl}-
acetic acid sec-butyl ester; {3-{4{2-Amiro-ethoxy)-3,5-diiodo-benzoyll-benzofura n-2-yl}-acetic acid;
(R-{3-[4{2-Ethylamino-ethoxy)-3,5-diiodca-benzoyllbenzofuran-2-yl}-acetic acid sec-butyl ester; (R)-

€ 3{442-Amino-ethoxy)-3,5-diiodo-benzoyi}benzofuran-2-yl}-acetic acid sec-butyl ester; (S)}-{3-{442-
Ethylamino-ethoxy}-3, 5-diiodo-benzoyll-bwenzofuran-2-yt}-acetic acid 1,2-dimethyl—propyl ester; (R}-{3-
C4{2-Ethylamino-ethoxy)-3,5-diiodo-benz oyllbenzofuran-2-yl}-acetic acid 1,2-dim ethylpropyl ester;
€ SH3-144{2-Amino-ethoxy)-3,5-diiodo-ben zoyllbenzofuran-2-yl}-acetic acid 1,2-dirnethyl-propy! ester;
CR-{3-[442-Amino-ethoxy)-3,5-diiodo-ben zoyll-benzofuran-2-yl}-acetic acid 1,2-dirmethyl-propyl ester.
F0040] The novel compounds can &lso be provided in their salt form. Thuss, the invention

i ncludes pharmaceutically acceptable s alts, for example acid addition salts der-ived from inorganic
©r organic acids, such as hydrochlorideas, hydrobromides, p-toluenesulfonates, phosphates,
sslifates, perchlorates, acetates, trifluor-oracetates, proprionates, citrates, mal@nates, succinates,
I actates, oxalates, (LHartrates, (D}tartr-ates, mesotartrates, and benzoates. Salts may also be
cerived from bases (organic and inorgamnic), such as alkali metal salts (e.g., magnesium or
calcium salts), or organic amine salts, ssuch as morphaline, piperidine, dimethy lamine, or
ddiethylamine salts.

F0041] The compounds of the subjeect invention can be readily made by a poerson skilled in
the art having the benefit of the current- disclosure and, for example, the disclo-sures in U.S.
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Patent Nos. 6,710,070; 6,683,195; 6,372,7833; 6,362,223; 6,316,487; 6,13=0,240;
5,849,7&8; 5,440,054; and 5,364,880. Thesee patents are incorporated here in by reference.
[0042) Additional modifications of the comgpounds disclosed herein can rezxdily be made by
those skikled in the art. Thus, analogs and saltss of the exemplified compounds  are within the
scope of the subject invention. With knowledge of the compounds of the subje=ct invention skilled
chemists can use known procedures to synthessize these compounds from ava ilable substrates.
As used i n this application, the term "analogs" refers to compounds which are =substantially the
same as another compound but which may hawe been modified by, for examplee, adding additional
side grouaps. The term "analogs® as used in thi=s application also may refer to compounds which
are subskantially the same as another compourd but which have atomic or mo lecular

substituti ons at certain locations in the compouind.

[0043] Analogs of the exemplified compournds can be readily prepared usiing commonly
known, standard reactions. These standard re=actions include, but are not limifked to,
hydrogeration, methylation, acetylation, halogenation, and acidification reactiosns. For example,
new salts within the scope of the invention can be made by adding mineral acicds, e.g., HCl H2S0O4,
etc., or strong organic acids, e.g., formic, oxa lic, etc., in appropriate amountss to form the acid
addition ssalt of the parent compound or its der-ivative. Also, synthesis type re=actions may be
used pursuant to known procedures to add or modify varicus groups in the exsemplified
compounds to produce other compounds withi n the scope of the invention.

[0044)] The subject invention further pertai ns to enantiomerically isolated c=ompounds, and
composittions comprising the compounds, for ccalcium channel blocking., The i=solated
enantiomaeric forms of the compounds of the irwention are substantially free freom one another
(i.e., in emantiomeric excess). In other words, —the “R" forms of the compoundss are substantially
free from the “S” forms of the compounds and  are, thus, in enantiomeric exce ss of the “S” forms.
Conversezly, “S" forms of the compounds are s ubstantially free of “R” forms of the compounds
and are, thus, in enantiomeric excess of the “R2” forms. In one embodiment of the invention, the
isolated enantiomeric compounds are at least =about in 80% enantiomeric exce=ss. In a preferred
embodiment, the compounds are in at least abmout 90% enantiomeric excess. In a more preferred
embodinment, the compounds are in at least abwout 95% enantiomeric excess. In an even more
preferrecd embodiment, the compounds are in =t least about 97.5% enantiome ric excess. Ina
most pre=ferred embodiment, the compounds are in at least 99% enantiomeric excess.

[0045]  Afurther aspect of the subject invemntion pertains to the breakdowrm products which
are produiced when the therapeutic compoundss of the subject invention are ac—ted upon by
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hydrolytic enzymes, such as esterases. The presence of these breakdowen products in urine or
serum can be used to monitor the ratce of clearance of the therapeutic co’mmpound from a patient.
[0046] The successful application of the new compounds to the treat=ment of CHF is
evidenced by the evaluation of the thesrmodynamic properties of the compound, e.g., measuring
its partition coefficient between water and octanol, evaluation of its kineticcs of elimination by
measuring its stability in buffer and i human plasma, and evaluation of its electrophysiological
properties in guinea pig heart preparations.
[0047]  More specifically, the nov el compounds can be used for treatiing life-threatening
ventricular tachyarrhythmias, especially in patients with congestive heart ®ailure. Thus, the
compounds of the subject invention prrovide effective management of not  only ventricular
tachyarrhythmias and less severe ventricular arrhythmias, but also atrial f*ibrillation and re-entrant
tachyarrhythmias involving accessory pathways, A composition comprisirg a novel compound
having a rapid elimination rate can offer many advantages over the currertly available anti-
arrhythmic agents such as amiodarorie.
[0048] These advantages includes:

[0049] (i) ashorter onset of action,

[0050] (i) decreased an<d more manageable long-term toxicilty, and

[0051] (i) lower potential for drug-drug interactions.
[0052] In addition, the novel com pounds can be included in a compossition comprising a
second active ingredient. The second active ingredient can be useful for concurrent or
synergistic treatment of arrhythmia or {for the treatment of an unrelated coondition which can be
present with or result from arrhythmia or CHF.
[0053] The subject compounds h ave thermodynamic properties similaxr to those of
amiodarone, but provide the advantaggeous property of being rapidly meta- bolized in plasma to a
water-soluble metabolite. More specifically, the subject compounds are C=lass-ll agents with
electronic, steric, and thermodynamic properties comparable to those of ~amiodarone, but with an
enzymatically labile ester group advaratageously built into the structure succh that the drug can be
readily hydrolyzed in plasma to a pola r, water-soluble metabolite. This wa—ter-soluble metabalite
can be eliminated by the kidneys. This is a definite advantage over amiod-arone, which is
metabolized primarily in the liver. Under such conditions, the elimination of the novel compounds
are increased and results in a more rapid dissociation of the drug from ph ospholipid-binding sites.
The accumulation of the compound, wrhich is dependent on the steady-stat=e tissue concentration
of the drug, and therefore on the dosez, then becomes easily reversible. It follows that, upon

10
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discontinuation of a dr-ug comprising one of the novel conpounds, clearance from the body is
more rapid. This increased elimination makes anti-arrhythmmic therapy using the subject
compounds or compoesitions comprising the subject compoounds easier to manage.

[0054] Furthermosre, the compounds of the invention may be administered in conjuinction with
other compounds, or compositions thereof. These compeounds, and compositions the=reof, may
include additional compounds known to be useful for the tEreatment of cardiac arrhythrmnias,
cardioprotective agen ts, antibiotics, antiviral agents, or thmrombolytic agents (e.g., stre=ptokinase,
tissue plasminogen activator, or recombinant tissue plasrmninogen activator). The com gpounds and
compositions of the iravention can have particular usefulnesss for treating life-threatenin g
ventricular tachyarrhy®hmias, especially in patients with congestive heart failure (CHF).  Post-
myocardial infarction goatients can also benefit from the aciministration of the subject ¢ ompounds
and compositions; thuas, methods of treating post- myocamrdial infarction patients are allso
provided by the subjecct invention. An “individual” or “patient” includes animals and hurwans in
need of treatment for arrhythmias, In a preferred embodi ment, the individual is a hum-an.

[0055] Cardiopro®ective agents include vasodilators &and beta blockers described for use in
patients with coronary? insufficiency (such as those of U.S_ Patent No. 5,175,187 or ot-hers known
to the skilled artisan). Other cardioprotective agents incliade known anti-hypertensive aagents,
e.g., (S)-1-16-amino-2- Thydroxy(4-phenylbutyhphosphinylloxxylH.-proline (U.S. Patent No.

4,962,095) and zofen opril (U.S. Patent No. 4,931,464). _Additional cardioprotective a _gents
include, but are not limnited to, aspirin, heparin, warfarin, dlligitalis, digitoxin, nitroglycer# n,
isosorbide dinitrate, hwdralazine, nitroprusside, captopril, enalapril, and lisinopril.

[0056] The compeounds and compositions also provid e effective management for wentricular
arrhythmias and supraaventricular arrhythmias, including atzrial fibrillation and re-entrant
tachyarrhythmias invol ving accessory pathways. Compourds and compositions of the Envention
are also useful for the treatment of ventricular and supra-wentricular arrhythmias, inclucling atrial
fibrillation and flutter, poaroxysmal supraventricular tachycardia, ventricular premature b>eats (VPR),
sustained and non-susttained ventricular tachycardia (VT), &nd ventricular fibrillation (VF) . Other
nondimiting examples ©f the arrhythmias which may be tre ated by the compounds of thme instant
invention include: narr-ow QRS tachycardia (atrial, intra- /p ara- AV node, or accessory gpathway),
ventricular tachycardiam, and ventricular arrhythmias in carcdiomyopathy.

[0057] The compounds of this invention have therapeLtic properties similar to thosse of the
unmodified parent commpounds. Accordingly, dosage ratess and routes of administratior of the
disciosed compounds are similar to those aiready used in the art and known to the skil ded artisan.
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(See, for example, Physicians' Desk Referenc e, 54 Ed., Medical Economics Cormpany, Montvale,
NJ, 2000.)

[0058]  The compounds of the subject inwention can be formulated accordingg to known
metinods for preparing pharmaceutically usefwl compositions. Formulations are described in
detailin a number of sources which are well fnown and readily available to those2 skilled in the art.
For example, Remington’s Pharmaceutical Science by E.W. Martin describes forsmulation which
can be used in connection with the subject irsvention. . In general, the compositioens of the subject
invemntion are formulated such that an effectise amount of the bioactive compourd(s) is combined
with a suitable carrier in order to facilitate effective administration of the compomsition.

[00%59] In accordance with the subject insvention, pharmaceutical compositions are provided
whicch comprise, as an active ingredient, an effective amount of one or more of the compounds
and one or more non-toxic, pharmaceutically” acceptable carriers or diluents. Excamples of such
cart-iers for use in the invention include ethaol, dimethyl sulfoxide, glycerol, sili ca, alumina,
star-ch, and equivalent carriers and diluents.

[oO»60]  Further, acceptable carriers can be either solid or liquid. Solid formm preparations
incluude powders, tablets, pills, capsules, cachets, suppositories and dispersibles granules. A solid
carwier can be one or more substances that may act as diluents, flavoring ageruts, solubilizers,
{ubr-icants, suspending agents, binders, presservatives, tablet disintegrating age=nts or

enc apsulating materials.

[0061] The disclosed pharmaceutical compositions may be subdivided into unit doses
cortaining appropriate quantities of the active component. The unit dosage fomrm can be a
packaged preparation, such as packeted ta blets, capsules, and powders in pagpoer or plastic
cortainers or in vials or ampoules. Also, th € unit dosage can be a liquid basecd preparation or
foramulated to be incorporated into solid food products, chewing gum, or lozenges.

[0O62]  For purposes of the present inveention, the following definitions will be used (unless
exporessly stated otherwise):

[0€363] For simplicity, chemical moietie s are defined and referred to througghout primarily as
uniivalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms awe also used to
comwey carresponding multivalent moieties under the appropriate structural circumstances clear
to those skilled in the art. For example, whi le an “alkyl” moiety generally referss to a monovalent
raddical (e.g. CHzCHz), in certain circumsta nces a bivalent linking moiety can toe “alkyl,” in which
ca se those skilled in the art will understand the alkyl to be a divalent radical (e .g., CH-CHz),
which is equivalent to the term “alkylene.” ( Similarly, in circumstances in whicha a divalent moiety
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is required and is state=d as being “aryl,” those skilled in —the art will understand that the= term “aryl"
refers to the correspording divalent moiety, arylene.) All atoms are understood to hav e their
normal number of valemnces for bond formation (i.e., 4 foor carbon, 3 for N, 2 for O, and 2, 4, or 6
for S, depending on th-e oxidation state of the S). On occasion a moiety may be define=d, for
example, as (A);B-, whaerein ais O or 1. In such instanceas, when a is O the moiety is B-- and when
ais 1 the moiety is A-E3-

[0064]  The term “hydrocarbyl” refers to a straight, branched, or cyclic alkyl, alke nyl, or
alkynyl, each as definexd herein. A “Cy" hydrocarbyl is ussed to refer to a covalent bonc. Thus, “Cor
Cshydrocarbyl” includ-es a covalent bond, methyl, ethyl, ethenyl, ethynyl, propyl, prop- enyl,
propynyl, and cyclopraopyl.

[0065]  The term =‘alkyl” as employed herein refers ~to straight and branched chair aliphatic
groups having from 1 to 12 carbon atoms, preferably W-8 carbon atoms, and more pereferably 1-6
carbon atoms, which is optionally substituted with one, two or three substituents. Presferred alkyl
groups include, withomut limitation, methyl, ethyl, propyl,. isopropyl, butyl, isobutyl, sec=-butyl, tert-
butyl, pentyl, and hexwyl. A “Co" alkyl (as in “CyCaalkyl™ is a covalent bond (like “Co” hwydrocarbyl).
As used herein “lower— alkyl" means an alkyl moiety of L to 6 carbons.

[0066] Theterm “alkenyl” as used herein means am unsaturated straight or braneched chain
aliphatic group with o-ne or more carbon-carbon double= bonds, having from 2 to 12 carbon
atoms, preferably 2-8 carbon atoms, and more preferaably 26 carbon atoms, which Es optionally
substituted with one, two or three substituents. Preferred alkeny! groups include, wit hout
limitation, ethenyl, preopenyl, butenyl, pentenyl, and hexxenyl.

[0067] The term ‘“alkynyl” as used herein means am unsaturated straight or bran ched chain
aliphatic group with cone or more carbon-carbon triple bonds, having from 2 to 12 caarbon atoms,
preferably 2-8 carbor atoms, and more preferably 2-6 carbon atoms, which is optiomally
substituted with one, two or three substituents. Preferwed alkyny! groups include, wit_hout
limitation, ethynyl, pr=opynyl, butynyl, pentynyl, and hexynyl.

[0068] An “alkylene,” “alkenylene,” or “alkynylene” group is an alkyl, atkenyl, or &ikynyl group,
as defined hereinaboeve, that is positioned between an«d serves to connect two other~ chemical
groups. Preferred ali<ylene groups include, without fimtation, methylene, ethylene, p-ropylene, and
butylene. Preferred &lkenylene groups include, without: limitation, ethenylene, properylene, and
butenylene. Preferrecd alkynylene groups include, without limitation, ethynylene, propsynylene, and
butynylene. i
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[0069]  The term "cycloalkyl’ as employed herein incluides saturated and partially umnsaturated
cyclic hydrocarbon groups Hav‘mg 3to 12 carbons, preferably 310 8 carbons, and mcare
preferably 3 to 6 carbons, wherein the cycloalkyl group a dditionally is optionally subst=ituted.
Preferred cycloalkyl groups include, without limitation, cy<lopropyl, cyclobutyl, cyclopeentyl,
cyclopente nyl, cyclohexyl, cyclohexenyl, cycloheptyl, and cyclooctyl.

[0070] The term “heteroalkyl” refers to an alkyl group, as defined hereinabove, w herein one
or more carbon atoms in the chain are replaced by a heteroatom selected from the g roup
consisting of O, S, and N.

[0071] An "aryl* group is a CeC1a aromatic moiety comprising one to three aromastic rings,
which is optionally substituted. Preferably, the ary! group is a C¢Cyo aryl group. Prefe rred aryl
groups inc lude, without limitation, phenyl, naphthyl, anthr acenyl, and fluorenyl. An "aralkyl” or
“arylalkyl" group comprises an aryl group covalently linke d to an alkyl group, either of which may
independently be optionally substituted or unsubstituted. Preferably, the aralkyl group= is (Cy-
Ce)alk(Cs-C1o)aryl, including, without limitation, benzyl, ph enethyl, and naphthylmethyl.

[0072] A “heterocyclic” group (alternatively referred to as "heterocyclyl or "heter—acycloalkyl’)
is an optionally substituted non-aromatic mono-, bi-, or tricyclic structure having from  about 3 to
about 14 atoms, wherein ane or more atoms are selectexd from the group consisting of N, O, and
S. One ring of a bicyclic heterocycle or two rings of a tricyclic heterocycle may be ar—omatic, as in
indan and 9,10-dihydro anthracene. The heterocyclic group is optionally substituted ©n carbon
with oxo or with one of the substituents listed above. The heterocyclic group may als=0
independently be substituted on nitrogen with alkyl, aryl, aralkyl, alkylcarbonyl, alkylswffonyl,
arylcarbonyl, arylsulfonyl, alkoxycarbonyl, aralkaxycarbo nyl, or on sulfur with oxo or | ower alkyl.
Preferred heterocyclic groups include, without limitation, epoxy, aziridinyl, tetrahydrosfuranyl,
pyrrolidiny!1, piperidinyl, piperazinyl, thiazolidinyl, oxazolidlinyl, oxazolidinonyl, and mor—pholino. In
certain preferred embodiments, the heterocyclic group i s fused to an ary!, heteroary 1, or
cycloalkyl group. Examples of such fused heterocycles i nclude, without limitation,
tetrahydroquinoline and dihydrobenzofuran. Specifically excluded from the scope of ¥&his term are
compounds where an annular O or S atom is adjacent to another O or S atom.

[0073] As used herein, the term “heteroaryl” refers o optionally substituted grosiips having 5
to 14 ring atoms, preferably 5, 6, 9, or 10 ring atoms; baving 6, 10, or 14 pi electrcons shared in
a cyclic array; and having, in addition to carbon atoms, between one or more hetera atoms
selected From the group consisting of N, O, and S. For example, a heteroaryl group may be
pyrimidiny/1, pyridinyl, benzimidazolyt, thienyl, benzothiaz olyl, benzofurany! and indolirmyl. Preferred
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heteroaryl groups inclu de, without limitation, thienyl, benzcathienyl, furyl, benzofuryl, dibenzofuryl,
pyrrolyl, imidazolyl, pyr-azolyl, pyridyl, pyrazinyl, pyrimidiny®, indoly\, quinolyl, isoquinoiyl,
quinoxalinyl, tetrazolyl, oxazolyl, thiazolyl, triazolyl, and isomxazolyl.

[0074] A "heteroar-alky!" or "heteroarylalkyl" group commnprises a heteroaryl group covalemtly
linked to an alkyl group, either of which is independently o ptionally substituted or unsubstituted.
Preferred heteroalkyl g2roups comprise a C,-Ce alkyl groups and a heteroaryl group having 5, 6, 9,
or 10 ring atoms. Spe cffically excluded from the scope of this term are compounds having
adjacent annular O ancd/or S atoms. Examples of preferre d heteroaralkyl groups include
pyridylmethyl, pyridyle=thyl, pyrrolyimethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl,
thiazolylmethyl, and thmiazolylethyl.

[0075]  An “arylen €/ “heteroarylene,” or “heterocyclyliene” group is an aryl, heteroaryl, or
heterocyclyl group, ass defined hereinabove, that is positioned between and serves to conneect two
other chemical groupss.

[0076] Preferred heterocyclyls and heteroaryls inclucle, but are not limited to, acridinyl,
azocinyl, benzimidazomlyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztrizazolyl, benztetrazolyl, benzisoxazoly=l, benzisothiazolyl, benzimidazolirmyi,
carbazolyl, 4aH-carbamzolyl, carbolinyl, chromanyl, chromeznyl, cinnolinyl, decahydroguinolinyt,
2H,6H-1,5,2-dithiazinwy!, dihydrofurol2,3-bltetrahydrofurar, furanyl, furazanyl, imidazolidinyl,.
imidazolinyl, imidazolsyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3Hindolyl,
isobenzofuranyl, isoc®romanyl, isoindazolyl, isoindolinyl, Asoindolyl, isoquinolinyl, isothiazotw/!,
isoxazolyl, methylene dioxyphenyl, morpholinyl, naphthyriciinyl, octahydroisoguinolinyl, oxad iazolyl,
1,2,3-0xadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1. 3,4-oxadiazolyl, oxazolidinyl, oxa=olyl,
oxazolidinyl, pyrimidiry!, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phencxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidony=l,
piperonyl, pteridinyl, <purinyl, pyranyl, pyrazinyl, pyrazolid inyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4Hquinolizinyl, quinoxalinyl, quinucii dinyl,
tetrahydrofuranyl, tet-rahydroisoquinolinyl, tetrahydroquin olinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl,
1,2,3thiadiazolyl, 1,22,4-thiadiazolyl, 1,2,5thiadiazolyl, 1 ,3,4thiadiazolyl, thianthrenyl, thia zolyl,
thienyl, thienothiazolwy, thienooxazolyl, thienoimidazoly!, £hiophenyl, triazinyl, 1,2,3riazoly#, 1,2,4-
triazolyl, 1,2,5triazo Iy, 1,3,4+riazolyl, and xanthenyl.

[0077] As employed herein, when a moiety (e.g., cy-cloalkyl, hydrocarbyl, aryl, heterozaml,
heterocyclic, urea, e tc.) is described as “optionally subs-tituted” it is meant that the group
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optionally has from one to four, preferably from one to three, more preferably oee or two, non-
tmydrogen substituents. Suitable substituerts include, without limitation, halo, hycliroxy, oxo (e.g.,
aan annular -CH- substituted with oxo is -C{QM nitro, halohydrocarbyl, hydrocarbyl , aryl, aralkyl,
aalkoxy, haloalkoxy, aryloxy, heteroaryloxy, amino, acylamino, alkylcarbamoyi, arsylcarbamoyl,
aminoalkyl, acyl, carboxy, hydroxyalkyl, al kanesulfonyl, arenesulfonyl, sulfonamicdo,
alkanesulfonamido, arenesulfonamido, aralkylsulfonamido, alkylcarbonyl, acyloxyv, cyano, alkylthio,
Lareido, and ureidoalkyl groups. Preferred substituents, which are themselves noot further
substituted (unless expressly stated other-wise) are:
[0078] (a) halo, cyano, oxo, akyl, alkoxy, alkylthio, haloalkoxy, amiroalkyl,
aminoalkoxy, carboxy, formyl, nitr-o, amino, amidino, carbamoyl, guanidimo, C+C;
heterocycle, heteracyclylalkyl, heterocyclylcarbonyl, hydroxyalkyl, alkoxysalkyl,
[0079] (b} C,-Cs alkyl or alkeryl or arylalkyl imino, carbamoyl, carbamate, azido,
carboxamido, mercapto, hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, Ci-Cg alkyl, C1-Cs
alkenyl, C1-Cs alkoxy, C1-Cs alkoxy-carbonyl, aryloxycarbonyl, CCs acyl, €Cg acylamino,
C1-Cs alkyithio, arylalkyithio, arylth io, heteroaryithio, Ci-Cs alkylsulfinyl, ar-ylalkylsulfinyl,
arylsulfinyl, C,-Cg alkylsulfonyl, ary-ialkylsulfonyl, arylsulfonyl, Co-Ce N-alky X carbamoyl, C»-
Cis N,Ndialkylcarbamoyl, C3C; cyscloalkyl, aroyl, aryloxy, heteroaryloxy, arylalkyl ether,
CsC7 heterocyclylalkylether, aryl, aryl fused to a cycloalkyl or heterocycl e or another ary!
ring, Cz-C; heterocyclyl, heteroary-i, arylcarbamoyl, or any of these rings fused or spiro-
fused to a cycloalkyl, heterocyclyl , or aryl, wherein any of the foregoing wwhich are
additionally substitutable is further- optionally substituted with one more rnoieties listed in
(a), above; and
[0080] (c) {CH.):NR*R®, whaerein s is from O (in which case the nit-rogen is directly
bonded to the moiety that is substituted) to 6, and R*® and R*! are each #independently
hydrogen, cyano, oxo, carboxamiclo, amidino, C,-Cg hydroxyalkyl, C,-C3 alkylaryl, aryl-C;-
C; alkyl, C;-Cg alkyl, C1-Cs alkenyl, Ci-Cg alkoxy, C1-Cs alkoxycarbonyl, ars/oxycarbonyl,
aryl-C,-Cs alkoxycarbonyl, C,-Cg acyl, C,-Cs alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl,
aroyl, aryl, cycloalkyl, heterocyclyl , or heteroaryl, wherein each of the for-egoing is further
optionally substituted with one momre moieties listed in (a), above; or
[0081] R¥ and R® taken toge-ther with the N to which they are attachhed form a
heterocyclyl or heteroaryl, each of which is optionally substituted with fraam 1 to 3

substituents from (a), above.
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[0082] in addition, substituents on cyclic movieties (i.e., cycloalkyl, heterocyclyl, aryl,
heteroaryl) include 56 membered mono- and 9-1 4 membered bicyclic moieties fused to the
parent cycliic moiety to form a bi- or tri<yclic fused ring system. For example, an optionally
substituted phenyl includes, but not limited to, th € following:

Josipoo ol s Pee

[0083] Preferred substituents on cyclic moierties (i.e., cycloalkyl, heterocyclyl, aryl,
heteroaryl) also include groups of the formula —K N(HXR'®), wherein

[oom84] K'is a Ci-Cy alkylene;

[0O®85] R!is Cy-Cy alkylene -Z, and

[00®86] 7' is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is

sub stituted, and each of which optionally is fused to one or more aryl or heteroaryl r ings,
or t-o one or more saturated or partially unsaturated cycloalkyl or heterocyclic rings.
[0087] A “halohydrocarbyl” is a hydrocarbyl ¥moiety in which from one to all hydrogens h ave
been replaced with one or more halo.
[0088] The term "halogen® or "halo" as employed herein refers to chlorine, bromine, fluorine,
or iodine. A_s herein employed, the term "acyl" refers to an alkylcarbonyi or aryicarbonyl
substituent. The term "acylamino” refers to an amide group attached at the nitrogen atom (i.e., R-
CONH-). Th eterm "carbamoyl® refers to an amide group attached at the carbonyl carbon atom
(i.e., NH>-C(-). The nitrogen atom of an acylamino or carbamoyl! substituent is additionally
optionally seubstituted. The term "sulfonamido® ref ers to a suifonamide substituent attached by
either the swlfur or the nitrogen atom. The term "amino” is meant to include NH,, alkylamino,
arylamino, &nd cyclic amino groups. The term "ureido’ as employed herein refers to a substit-uted
or unsubstitzuted urea moiety.
[0089]  “The term “radical” as used herein means a chemical moiety comprising one or m ore
unpaired elesctrons.
[0090] “Throughout the specification preferred embodiments of one or more chemical
substituentss are identified. Also preferred are commbinations of preferred embodiments.
[0091] =Some compounds of the invention may have chiral centers and/or geometric isormeric
centers (E- &and Z-isomers), and it is to be understood that the invention encompasses all such
optical, dias terecisomers and geometric isomers. The invention also comprises all tautomeric
forms of the= compounds disclosed herein. Where compounds of the invention include chiral
centers, the invention encompasses the enantiom erically pure isomers of such compounds, t he
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enantiomerically enriched mixtures of such compounds, and the racemic rmixtures of such
compounds.
[0092] Following are examples that illustrate aspects of the subject in vention. These

examples should not be construed as limiting.

Example 1 — Electrophysiol ogical Effects of Compound 6

[0093] The model used to test the electrophysiological properties of €ompound 6 utilized
atrial-paced (cycle length = 300 ms) guinea pig isolated hearts perfused with Krebs-Henseleit
solution at 36°C. The following recordings were made:

[0094]  Electrophysiological Recordings: atrial and His-bundle electroggrams.

[0095] EP Measurements: SA, AH, HV, QRS and QT intervals.

[0096] Compound 6 was given via infusion pump into perfusate line. “Time-dependent EP
effects were measured at 1 pM Compound 6. Compound 6 was infused f «ar 90 minutes, then
washed for 90 minutes. EP measurements were made Q 10 minutes. Daata was analyzed by 1
way repeated measures ANOVA followed by SNK testing for multiple comparisons.

[0097] The results are presented in Figures 1-6.

Example 2 — Electrophysiol ogical Effects of Compound 7

[0098] The model used to test the electrophysiological properties of €ompound 7 utilized
atrialpaced (cycle length = 300 ms) guinea pig isolated hearts perfused wwith Krebs-Henseleit
solution at. 36°C. The following recordings were made:

[0099] Electrophysiological Recordings: atrial and His-bundle electrograms,

[0100] EP Measurements: SA, AH, HV, QRS and QT intervals.

[0101] Compound 7 was given via infusion pump into perfusate line. ~Time-dependent EP
effects were measured at 1 yM Compound 7. Compound 7 was infused feor 90 minutes, then
washed for 90 minutes. EP me asurements were made Q 10 minutes. Data was analyzed by 1
way repeated measures ANOVA followed by SNK testing for multiple comparisons.

[0102] The results are presented in Figures 7-12.

Example 3 — Synthesis of Compounds

[0103] The compounds of the subject invention can be readily made, ©r isolated, by a person
skilled in the art having the benesfit of the current disclosure as well as, for example, the
disclosures in U.S. Patent Nos. 6,710,070; 6,683,195, 6,372,783; 6,3622,223; 6,316,487;
6,130,240; 5,849,788; 5,440,054; and 5,364,880. Schemes 2 and 3 p rovide synthesis
procedures for making compournds 6 and 7 (examples where the ester moiety is (S)-2-butyl),
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[0104] Specific reaaction conditions can be readily det-ermined by chemists skilled in tte art
having the current discl: osure. In addition, a reasonably sk<illed chemist will recognize that- the
same synthetic scheme= can be applied to make the compmwounds of the subject invention.

SN0 (a) ASNT-OH
H 10 Bn 11

(b) N N/\/OTS
éenzyl 12

Scheme 2: (=a) benzyl bromde/triethylamine (o) Tosyl chloride/triethylamine

Scheme 3: (a) compo-und 12/KHCO3/toluene/water (b) 1-chmloroethyl chloroformate/methanol (~¢) H,S04
[0105] Ali patents, patent applications, provisional apoplications, and publications referred to
or cited herein are inceomorated by reference in their enti rety, including all figures and tabdles, to
the extent they are noft inconsistent with the explicit teachings of this specification.

[0106] It should bee understood that the examples an d embodiments described herei n are for
illustrative purposes omly and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be inclmuded within the spirit and purvieww of this
application.
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We claim;

1. A substamtially pure compound of structural formula ll:

or a pharmaceutically acceptable salt thereof, whereir

R, is H or Cy -Cyc alkyl;

R is H or optionally substituted C,-Cyo alkyl, heteroalk yl, cycloalkyl, or heterocycloaalkyl;
n=0to4;

p=0orl;

Rs and R4 ar €, independently, H or C, - C4 alkyl.

2. The compound according to claim 1 wherein
Ry is ethy;
Rz is (S)-2-butyl, (R}-2-butyl, (S}3-methyl-2-butyl, or (R}-3-methyl-2-butyl;
n=0or 1, mostpreferablyn =1,
p = 0; and, Rs and R, are, independently, H or me thyl.

3. The comapound according to claim 2 wherein n is 1.

4, The compound according to claim 1 selected fronm;

Compound 6 Compound 7
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and !

o” "OH
Compound 8 Compound 9

5. The compound accordirg to claim 1 selected from

a) (SH3-44{2-Ethyl amino-ethoxy)-3,5-diilodo-benzo=yltbenzofuran-2-yll-acetic accid sec-
butyl ester;

b) {31442-Ethylam ino-ethoxy}-3,5-diiodo-benzoylHoenzofuran-2-yll-acetic acid;

c) (SH3-[442-Amin o-ethoxy)-3,5-diiodobenzoyil-benzofuran-2-yl}-acetic acid seec-butyl

ester;
d) {3-[4{2-Amino-e_thoxy)-3,5-diiodo-benzoyll-benzeofuran-2-yl}-acetic acid;

e) (R3[4 2-EthyE amino-ethoxy)-3,5-dilodo-benzo ylbenzofuran-2-yl}-acetic accid sec-
buty! ester;

f) (R-{3-144{2-Amirmo-ethoxy)-3,5diiodo-benzoylbenzofuran-2-yl}-acetic acid seec-butyl

ester;

g (SH3-{442-Ethylamino-ethoxy)-3,5-diiodo-benzo=yiHbenzofuran-2-yl}-acetic aacid 1,2-
dimethylpropyl ester;

h) (R 3-[4-(2-Ethyl amino-ethoxy)-3, 5-diiodo-benzo~yll-benzofuran-2-yl}-acetic aacid 1,2-
dimethyl-propyl ester;

i) (SH 3144 2-Amirc-ethoxy)-3, 5diiodo-benzoyllbesnzofuran-2-yll-acetic acid 1 ,2-
dimethylpropyl ester; and

] (RH3-[4-(2-Amimo-ethoxy)-3,5-diiodo-benzoyll-benzofuran-2-yl}-acetic acid 1 ,2-
dimethyl-propyl ester.

6. A composition compris ing a compound according to cclaim 1 and a pharmaceuticaaly
acceptable carrier, diluent, or excipient.
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7. A commposition comprising a compound according to claim 2 and a phar-maceutically
acceptable carrier, diluent, or excipient.

8. A comaposition comprising a compound according to claim 3 and a phar-maceutically
acceptable carrier, diluent, or excipient.

9, A conposition comprising a compound according to claim 4 and a phar-maceutically
acceptable carrier, diluent, or excipient.

10. A composition comprising a compound according to claim 5 and a phar-maceutically
acceptable c-arrier, diluent, or excipient.

11.  Use o fa composition according to claim 6 in the manufacture of a medscament for
treating cardmac arrhythmias.

12.  Use o fa composition according to claim 7 in the manufacture of a med scament for
treating card $ac arrhythmias.

13.  Use o-fa composition according to claim 8 in the manufacture of a med icament for
treating card iac arrhythmias.

14.  Use o=f a composition according to claim 9 in the manufacture of a med icament for
treating card iac arrhythmias.

15. Use o»f a composition according to claim 1Q in the manufacture of a me dicament for
treating card iac arrhythmias.

16. A cormposition according to any one of claaims 6 to 10 for treating cardi=ac arrhythmias.

17. A cormpound according to claim 1, substamtially as herein described arnd exemplified

and/or descr-ibed with reference to the accompan ying figures.

18. A cormposition according to claim 6, subst antially as herein described &and exemplified

and/or descr-ibed with reference to the accompan ying figures.
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19. Use accor- ding to any one of claims 11 to 15, substantially as herein describeed and

exemplified and/o-r described with reference to the aaccompanying figures.
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Repolarization (Q-T Interval)

N
o
e

-
[3,]
4

L3
i

Q-T interval
(% Change above Baseline)
3

Baseline Q-T irmterval 165.7 4.5 ms (n=6)
* Threshold tire (p<0.05 vs. Time 0) determined usirig raw data

Qd
compound 7 (1 uM)
0 20 40 60 80 100 120 140 160 180
Time (min)
FIG. 11
Effect of compo=und 7 on Ventricular
" Repolorizaation (MAPD,,)

§ 15 -

©

7]

]

o 10

° y

a3
g 2
d ‘g *
2 o

O 51

c

®

£

Q

£ o

Baseline M1APD,, 140.1 £ 4.9 ms (n=6}
* Thresho 1d time (p<0.05 vs. Tima 0) determinesd using raw data
compound 7 (1 gM)
20 40 60 80 100 120 140 160 180
T ime (min)

FIG. 12



	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - CLAIMS
	Page 23 - CLAIMS
	Page 24 - CLAIMS
	Page 25 - CLAIMS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS

