
Treatment of Hypertension and/or Prevention or Treatment of Heart Failure
in a Mammal Receiving Anti-coagulant Therapy Background of the Invention As
the population lives longer which results in an increased prevalence of
cardiovascular risk factors and disease, and as survival following acute
myocardial infarction (MI) increases, the numbers of patients living with
congestive heart failure (CHF) is expanding. In parallel, a concomitant
increase in the number of hospitalizations for acute decompensated heart
failure (ADHF) has occurred. In the United States alone, heart failure (HF)
affects 5.7 million Americans, with over 650,000 new cases diagnosed
annually, with increasing hospitalization rates. Heart failure remains as a
high unmet medical need with an annual mortality rate of about 20%.
Reductions in mortality and cardiovascular morbidity has been achieved by
RAAS blockers (ACE inhibitors and ARBs) and beta (13)-blockers in HF.
However, the therapeutic benefit of RAAS blockade with ACE inhibitors
and/or ARBs are limited, possibly caused by (a) angiotensin ll escape due
to incomplete ACE inhibition or angiotensin II originating from alternative
non-ACE pathways, and (b) other neurohormonal and other mechanisms
contributing to cardiac disease and outcomes. The compounds and
pharmaceutical compositions disclosed herein include novel drug candidates
useful for the treatment of hypertension and/or heart failure. Such
compounds or pharmaceutical compositions have been previously disclosed in
W02007/056546, WO 2009/061713, U.S. Patent Application Publication No.
20090156585 & U.S. Patent No. 7,468,390 which are herein incorporated by
reference. Patients suffering from heart failure frequently also receive
anti-coagulant therapy. Warfarin is an anti-coagulant with a narrow
therapeutic window. Warfarin is known to cause hemorrhage and necrosis of
skin and other tissues. Adverse reactions reported infrequently include:
hypersensitivity/allergic reactions, including anaphylactic reactions,
systemic cholesterol microembolization, purple toes syndrome, dermatitis,
including bullous eruptions, pruritus, rash, urticaria, edema, hepatitis,
cholestatic hepatic injury, jaundice, elevated liver enzymes, hypotension,
vasculitis, anemia, pallor, fever, angina syndrome, chest pain, abdominal
pain including cramping, flatulence/bloating, nausea, vomiting, diarrhea,
fatigue, lethargy, malaise, asthenia, pain, headache, dizziness, loss of
consciousness, syncope, coma, taste perversion, alopecia, cold intolerance,
and paresthesia including feeling cold and chills. There is a high
potential of drug interaction of warfarin with other drugs. Hence warfarin
co-administration is often contraindicated or dose adjustment may be
required in patients receiving warfarin or other anticoagulant therapy
given the risk associated with altered warfarin pharmacokinetic and
pharmacodynamic profiles resulting in either excess bleeding or reduced
anticoagulant activity. Situations in patients receiving anticoagulant
therapy which require careful monitoring include hemorrhage and necrosis,
or the presence of any predisposing condition where added risk of
hemorrhage, necrosis, and/or gangrene is present, heparin-induced
thrombocytopenia, deep venous thrombosis, diffuse intravascular coagulation
(DIC), hypercoagulability, lactation, moderate to severe hepatic or renal
insufficiency, infectious disease, disturbance of intestinal flora, trauma
which may cause internal bleeding, surgery, moderate to severe
hypertension, deficiency in protein C mediated anticoagulant response and
miscellaneous conditions like polycythemia vera, vasculitis, and severe
diabetes. Strict monitoring of warfarin use is indicated in these
situations to prevent adverse outcomes. There remains a need for methods
and pharmaceutical compositions for treating hypertension and/or preventing
or treating heart failure in persons receiving anti-coagulant treatment
that do not impact warfarin treatment to avoid adverse events in subjects
receiving anticoagulant treatment with warfarin.  Summary of the Invention
The present invention is directed towards a method of treating hypertension
and/or preventing or treating heart failure in a mammal receiving
anti-coagulant treatment comprising administering to said mammal:  a) a
pharmaceutical composition comprising a therapeutically effective amount of
the compound of the formula: [(A1)(A2)](C)y  x H20 (I) wherein 



Ai is S-N-valeryl-N-{[2'-(1H-tetrazole-5-y1)-biphenyl-4-y1]-methyl}-valine
in the anion form; A2 is
(2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionylamino)-2-methyl-pentanoic
acid ethyl ester in the anion form; (Cat) is a cation; y is Ito 3; and x is
0 to 3; Or  b) a pharmaceutical composition comprising a therapeutically
effective amount of        (i) valsartan or a pharmaceutically acceptable
salt thereof; and        (ii)
N-(3-carboxy-1-oxopropy1)-(45)-(p-phenylphenylmethyl)-4-amino-2Rmethylbutan
oic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid or a pharmaceutically acceptable salt
thereof. Preferably the mammal is a human. Also preferred is that compound
of formula (I) trisodium
[3-((1S,3R)-1-biphenyl-4-ylmethy1-3-ethoxycarbony1-1-
butylcarbamoyl)propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(tetrazol-5-ylate)
bipheny1-4'- ylmethyl}amino)butyrate] hemipentahydrate. Preferably the
anticoagulant treatment comprises administration of warfarin or a
pharmaceutically acceptable salt thereof. Heart failure which can be
treated by the present invention include congestive heart failure, left
heart failure, right heart failure, chronic heart failure, advanced heart
failure, acute heart failure, acute decompensated heart failure, heart
failure with reduced ejection fraction, heart failure with preserved
ejection fraction, and heart failure primarily or secondarily associated
with pulmonary hypertension, The present invention provides that the
compound of formula (I) is effective to induce at least one physiological
event in the human subject including vasodilation, diuresis, natriuresis
and combinations thereof. The present invention provides that
therapeutically effective amount of compound of formula (I) is effective to
inhibit one or more physiological mechanisms in the human subject including
vasoconstriction, remodulation, hypertrophy, hyperproliferation, edema, and
combinations thereof. The present invention can include humans who have
previously suffered a myocardial infarction or have an enlarged heart. The
present invention can include human having or suffering from
atherosclerosis or hypertension. In another embodiment, the present
invention is directed to pharmaceutical composition for treatment of
hypertension and/or prevention or treatment of heart failure in a mammal
receiving anti-coagulant treatment comprising: a) a therapeutically
effective amount of the compound of the formula: 



[(A1)(A2)](C)y  x H20 (I) wherein A1 is
S-N-valeryl-N-112'-(1H-tetrazole-5-y1)-biphenyl-4-y1]-methylyvaline in the
anion form; A2 is
(2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionylamino)-2-methyl-pentanoic
acid ethyl ester in the anion form; (Cat) is a cation;  y is 1 to 3; and x
is 0 to 3; or b) a therapeutically effective amount of        (i) valsartan
or a pharmaceutically acceptable salt thereof; and        (ii)
N-(3-carboxy-l-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2Rmethylbutan
oic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid or a pharmaceutically acceptable salt
thereof. Preferably the compound of formula (I) or compounds (i)/(ii) are
in combination with one or more pharmaceutically acceptable carriers. Brief
Description of Drawings Figure la: Drug-Drug Interaction (DDI) study
showing arithmetic mean steady-state concentration-time profiles
(+/-standard deviations SD) of R-warfarin in the presence and absence of
LCZ696 (Compound L). Figure 1 a shows the lack of pharmacokinetic
interaction between R-warfarin and LCZ696. Figure 1 b: DDI study showing
arithmetic mean steady-state concentration-time profiles (+/-standard
deviation) of S-Warfarin in the presence and absence of LCZ696. Figure lb
shows the lack of pharmacokinetic interaction between S-warfarin and
LCZ696. Figure 2: Mean with standard deviation prothrombin time (PT) in
seconds (secs) following warfarin (racemic) administration in the presence
and the absence (placebo) of LCZ696. Figure 2 shows the lack of interaction
between warfarin and LCZ696 as indicated by prothrombin times. 



Figure 3: Mean with standard deviation (SD) International Normalized Ratio
(INR) following warfarin (racemic) administration. Figure 3 shows the lack
of interaction between warfarin and LCZ696 as indicated by the INR.
Detailed Description of the Invention The present invention is based upon
the surprising and unexpected discovery that certain drugs (i.e. LCZ696)
effective for the treatment of cardiovascular disease or conditions, such
as heart failure or hypertension, in human subjects receiving anticoagulant
therapy with warfarin, do not impact either the pharmacokinetic (PK) or
pharmacodynamic (PD) profile of the anticoagulant drug (i.e. warfarin).
Thus, the invention encompasses a method for the treatment of hypertension
and/or preventing / delaying the onset of or treating heart failure in a
mammal (i.e. human) receiving warfarin or other anti-coagulant therapy by
administering a therapeutically effective amount of the compounds or
pharmaceutical compositions described herein without the need to monitor
and/or adjust the warfarin dosage. Types of heart failure which can be
treated by the methods of the invention include, but are not limited to,
acute heart failure, acute decompensated heart failure, chronic heart
failure, left heart failure, right heart failure, chronic decompensated
heart failure, congestive heart failure, and primary or secondary heart
failure. Types of heart failure which can be treated by the methods of the
invention also include heart failure with reduced ejection fraction
(systolic heart failure) and heart failure with preserved ejection fraction
(diastolic heart failure). Types of hypertension which can be treated by
the methods of the invention includes elevated mean arterial blood
pressure, elevated systolic blood pressure, elevated diastolic pressure or
combinations thereof including elevated pulse pressure. Other types of
hypertension treatable by the methods of the invention include primary and
secondary hypertension, pulmonary hypertension and renal vascular
hypertension.  Other types of disease or conditions that could be
associated with human subjects receiving anticoagulant therapy that could
be treated by the methods of the invention include left and/or right
ventricular dysfunction, hypertrophic cardiomyopathy, diabetic cardiac
myopathy, supraventricular and ventricular arrhythmias, atrial fibrillation
or atrial flutter, adverse cardiovascular remodeling, myocardial infarction
and its sequelae, atherosclerosis, angina pectoris (unstable or stable),
renal insufficiency (diabetic and non-diabetic), diabetes (including type 2
diabetes), secondary aldosteronism, renal failure conditions, such as
diabetic nephropathy, glomerulonephritis, scleroderma, glomerular
sclerosis, proteinuria of primary renal disease, diabetic retinopathy,
other vascular disorders such as migraine, peripheral vascular disease,
Raynaud's disease, luminal hyperplasia, and cognitive dysfunction (such as
Alzheimer's), glaucoma and stroke. In some of the embodiments of the
invention, the methods of treating heart failure in human subjects
receiving anticoagulant therapy using the compounds described herein may
result from induction of vasodilation, diuresis and/or natriuresis and/or
inhibition of vasoconstriction, hypertrophy, hyperproliferation and edema.
Representative types of anti-coagulant therapy include, but are not limited
to warfarin/coumarin type substances, such as warfarin, acenocoumarol,
phenprocoumon, phenindione, heparin (including low molecular weight
heparin), synthetic pentasaccharide inhibitors of factor Xa such as
fondaparinux and idraparinux, and direct thrombin inhibitors such as
argatroban, lepirudin and bivalirudin. Coagulation refers to the process of
liquid blood forming a solid mass, also called a thrombus. Mammals
(warm-blooded animals) that can be treated by the method of the present
invention include humans, dogs, cats, horses, cattle and the like.
Warfarin is an anticoagulant drug, also known as (RS)-4-hydroxy-
3-(3-oxo-1- phenylbuty1)- 2H- chromen- 2-one. Warfarin consists of a
racemic mixture of two active enantiomers, R- and S- warfarin, each of
which is cleared by different pathways. Warfarin is a synthetic derivative
of dicoumarol, a 4-hydroxycoumarin-derived mycotoxin anticoagulant found in
spoiled clover-based animal feeds. Dicoumarol, in turn, is derived from
coumarin, a chemical found naturally in numerous plants. Warfarin is often
prescribed to people at an increased risk for thrombosis or as primary or
secondary prophylaxis (prevention of episodes) in those individuals that
have or have not formed a blood clot (thrombus). Warfarin treatment can
help prevent formation of future blood clots and reduce the risk of
embolism, the migration of a thrombus that could impede blood supply to an
organ. Warfarin is typically administered orally as fractions or multiples
of 5 mg tablets. The prothrombin time (PT) and its derived measures of
prothrombin ratio (PR) and international normalized ratio (INR) are
measures of the extrinsic pathway of coagulation. They are used to
determine the bleeding or clotting tendency of blood, to determine warfarin
dosage, and in liver damage and other conditions that may affect vitamin K
status. The prothrombin time is the time it takes blood plasma to clot
after addition of tissue factor (obtained from animals). The result (in
seconds) of the prothrombin time performed in a normal individual will vary
depending the analytical system and method used. This is due to differences
between different batches of manufacturer's tissue factor used to perform
the test. The international normalized ratio (INR) was devised to
standardize the results. The INR is the ratio of a patient's prothrombin
time (PT) to a normal (control) sample, raised to the power of the
International Sensitivity Index (ISI) value for the analytical system used.



The compounds of the invention used for the treatment of hypertension and
prevention and/or treatment of heart failure include, but are not limited
to, a compound of the formula:  x H20 (1) wherein A1 is
S-N-valeryl-N-{[2'-(1H-tetrazole-5-y1)-bipheny1-4-y1]-methylyvaline in the
anion form; A2 is
(2R,4S)-5-bipheny1-4-y1-4-(3-carboxy-propionylamino)-2-methyl-pentanoic
acid ethyl ester in the anion form; (C) is a cation; y is 1, 2 or 3; and x
is 0, 1, 2 or 3. In various embodiments, (C) is a suitable cation selected
from the group consisting of Na, K, Ca, Mg, Zn, NH4 and Fe. (C) may also be
a proton (H). In an embodiment, (C) is Na, y is 3 and x is 2.5. In a
preferred embodiment, the invention encompasses a method of treating heart
failure and/or hypertension in a mammal or human subject receiving warfarin
or other anticoagulant therapy as described herein comprising administering
a therapeutically effective amount of trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbonyl-1-
butylcarbamoyl)propionate-(S)-3'-methy1-2'-(pentanoy1{2"-(tetrazol-5-ylate)
bipheny1-4'- ylmethyl}amino)butyrate] hemipentahydrate (Compound L also
known as LCZ696). Such compounds and pharmaceutical compositions have been
previously disclosed in W02007/056546, WO 2009/061713, whose preparative
teachings are incorporated herein by reference. In some embodiments, the
invention encompasses methods of treating heart failure in a human subject
receiving warfarin or other anticoagulant therapy as described above
comprising administering a pharmaceutical composition comprising a
therapeutically effective amount of (i) valsartan or a pharmaceutically
acceptable salt thereof; and (ii)
N-(3-carboxy-1-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbuta
noic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4(3-carboxy-propionyl
amino)-2-methylpentanoic acid or pharmaceutically acceptable salts thereof.
(i) Valsartan or
(S)-N-valeryl-N-{[2'-(1H-tetrazole-5-y1)-bipheny1-4-y1]-methylyvaline) or a
pharmaceutically acceptable salt thereof that can be purchased from
commercial sources or can be prepared according to known methods, such as
described in U.S. Patent No. 5,399,578 and EP 0443983, whose preparative
teachings are incorporated by reference herein. Valsartan may be used in
certain embodiments of the invention in its free acid form, as well as in
any suitable salt form. Depending upon the circumstance, esters or other
derivatives of the carboxylic grouping may be employed as well as salts and
derivatives of the tetrazole grouping.  (ii)
N-(3-carboxy-1-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbuta
noic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4(3-carboxy-propionyl
amino)-2-methylpentanoic acid can be prepared by known methods such as
described in U.S. Patent No. 5,217,996 which is herein incorporated by
reference. Either compound may be admixed with valsartan to prepare
compounds of the formula (i)/(ii). Compounds 5-
bipheny1-4-y1-4(3-carboxy-propionyl amino)-2-methyl-pentanoic acid can
exist as the (2R,4S), (2R,4S), (2R,4S) or (2R,45) isomer. Preferred is
N-(3-carboxy-1-oxopropy1)-
(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester.
These compounds may be used for purposes of this invention in its free or
ester form. The corresponding active ingredient or a pharmaceutically
acceptable salt thereof may also be used in the form of a hydrate or
include other solvents used for crystallization. Preferably, compound (1)
or L, or compounds (i)/(ii) are substantially pure or in a substantially
pure form. As used herein, "substantially pure" refers to at least about
90% purity, more preferably at least about 95% and most preferably at least
about 98% purity.  WO 2012/027237PCT/US2011/048542 



Also preferred is that compound (1) or L, or compounds (i)/(ii) are solid
or a solid form or solid state. The solid, solid form or solid state can be
crystalline, partially crystalline, amorphous or polyamorphous, preferably
in the crystalline form. A therapeutically effective amount of each of the
compound(s) of the above pharmaceutical composition in the methods of the
present invention may be administered simultaneously or sequentially and in
any order. The dosage and/or ratio of the active compound or compounds in
the pharmaceutical composition may vary depending on a variety of factors,
such as mode of administration, homeothermic species, age and/or individual
condition. Dosages of compound (1) or compounds (i)/(ii) in the
pharmaceutical composition can include but are not limited to 5 mg, 20 mg,
25 mg, 40 mg, 50mg, 80 mg, 100 mg, 200 mg, 400 mg, 800 mg and 1000 mg. Such
dosages for compound (1) or compounds (i)/(ii) can be considered
therapeutically effective amounts or dosage strengths. Ratios for the
amount of each compound in the pharmaceutical composition (i)/(ii) can
range from 1:1, 1:2, 1:3, 1:4, 1:5 and 2:1, 3:1, 4:1, 5:1 (molar or weight
ratio). The projected efficacy in animal disease models ranges from about
0.1 mg/kg/day to about 1000 mg/kg/day given orally, and the projected dose
for human treatment ranges from about 0.1 mg/day to about 2000 mg/day.
Preferred ranges are from about 40 mg/day to about 960 mg/day of the linked
prodrug, preferably about 40 mg/day to about 640 mg/day. The valsartan
component is administered in a dosage of from about 40 mg/day to about 320
mg/day and the -(3-carboxy-1-oxopropy1)-
(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester or
(2R,4S)-5- bipheny1-4-y1-4(3-carboxy-propionyl amino)-2-methyl-pentanoic
acid compounds is administered in a dosage of from about 40 mg/day to about
320 mg/day. In the case of oral administration, an approximate daily dose
of from about 1 mg to about 360 mg is to be estimated, e.g., for a patient
of approximately 75 kg in weight. Pharmaceutical compositions containing a
compound of formula(1) (such as compound L), or compounds (i)/(ii) can be
administered any number of times per day, i.e. once a day (q.d.), twice
(b.i.d.), three times, four time, etc. in an immediate release formation or
less frequently as an extended or sustained release formation. Preferably
the  pharmaceutical composition is administered twice daily (b.i.d.).
Corresponding doses may be taken, for example, in the morning, at mid-day
or in the evening. The pharmaceutical compositions according to the
invention can be prepared in a manner known per se and are those suitable
for enteral, such as oral or rectal, and parenteral administration to
mammals (warm-blooded animals), including humans, comprising a
therapeutically effective amount of the pharmacologically active compound,
alone or in combination with one or more pharmaceutically acceptable
carriers, especially suitable for enteral or parenteral application.
Typical oral formulations include tablets, capsules, syrups, elixirs and
suspensions. Typical injectable formulations include solutions and
suspensions. The typical pharmaceutically acceptable carriers for use in
the formulations described above are exemplified by sugars, such as
lactose, sucrose, mannitol and sorbitol; starches, such as cornstarch,
tapioca starch and potato starch; cellulose and derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose and methyl cellulose; calcium
phosphates, such as dicalcium phosphate and tricalcium phosphate; sodium
sulfate; calcium sulfate; polyvinylpyrrolidone; polyvinyl alcohol; stearic
acid; alkaline earth metal stearates, such as magnesium stearate and
calcium stearate; stearic acid; vegetable oils, such as peanut oil,
cottonseed oil, sesame oil, olive oil and corn oil; non-ionic, cationic and
anionic surfactants; ethylene glycol polymers; betacyclodextrin; fatty
alcohols; and hydrolyzed cereal solids, as well as other non-toxic
compatible fillers, binders, disinteg rants, buffers, preservatives,
antioxidants, lubricants, flavoring agents and the like commonly used in
pharmaceutical formulations. The invention also relates to combining
separate pharmaceutical compositions in kit form, that is a kit combining
two separate substances: a valsartan pharmaceutical composition and a
pharmaceutical composition comprising N-(3-carboxy-1-oxopropy1)-
(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester or
(2R,4S)-5- biphenyl-4-y1-4(3-carboxy-propionyl amino)-2-methyl-pentanoic
acid. The kit form is  particularly advantageous when the separate
components must be administered in different dosage forms, e.g., parenteral
valsartan formulation and oral formulation of
N(3-carboxy-1-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutan
oic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid; or are administered at different dosage
intervals. These pharmaceutical preparations are for enteral, such as oral,
and also rectal or parenteral, administration to human subjects, with the
preparations comprising the pharmacological active compound either alone or
together with customary pharmaceutical auxiliary substances. For example,
the pharmaceutical preparations consist of between 0.1-90%, preferably
between 1% to about 80%, of the active compounds. Pharmaceutical
preparations for enteral or parenteral administration are, e.g., in unit
dose forms, such as coated tablets, tablets, capsules, suppositories or
ampoules. These are prepared in a manner which is known per se, e.g., using
conventional mixing, granulation, coating, solubulizing or lyophilizing
processes. Thus, pharmaceutical preparations for oral use can be obtained
by combining the active compounds with solid excipients, if desired
granulating a mixture which has been obtained, and, if required or
necessary, processing the mixture or granulate into tablets or coated
tablet cores after having added suitable auxiliary substances. Preferably
the compound of formula (1) or compound (i) and (ii) are provided in a
single pill, capsule or tablet. The invention encompasses treatment of
hypertension and or heart failure with pharmaceutically acceptable salts of
the compounds described herein. Preferred salts forms include acid addition
salts. The compounds having at least one acid group (e.g., COOH or
5-tetrazoly1) can also form salts with bases. Suitable salts with bases
are, e.g., metal salts, such as alkali metal or alkaline earth metal salts,
e.g., sodium, potassium, calcium or magnesium salts, or salts with ammonia
or an organic amine, such as morpholine, thiomorpholine, piperidine,
pyrrolidine, a mono-, di- or tri-lower alkylamine, e.g., ethyl-,
tert-butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or
dimethylpropylamine, or a mono-, di- or trihydroxy lower alkylamine, e.g.,
mono-, di- or tri-ethanolamine. Corresponding internal salts may
furthermore be formed. Salts which are unsuitable for pharmaceutical uses
but which can be employed, e.g., for the isolation or purification of free
compounds or their pharmaceutically acceptable salts, are also included.
Preferred salts are, e.g., selected from the mono-sodium salt; di-sodium
salt; mono-potassium salt; di-potassium salt; calcium salt; magnesium salt;
calcium/magnesium mixed salt; bis-diethylammonium salt;
bis-dipropylammonium salt; bis-dibutylammonium salt; mono-L-arginine salt;
bis-L-arginine salt; mono-L-lysine salt; or bis-L-lysine salt. Without
further description, it is believed that one of ordinary skill in the art
can, using the preceding description and the following illustrative
examples, make and utilize the present invention and practice the claimed
methods. The following working examples therefore, specifically point out
the preferred embodiments of the present invention, and are not to be
construed as limiting in any way the remainder of the disclosure. Examples
1.1 Clinical Study Design A purpose of this study is to determine the
pharmacokinetic and pharmacodynamic interaction of warfarin and trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-
ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(
tetrazol-5- ylate)bipheny1-4'-ylmethyl}amino)butyrate] hemipentahydrate
(Compound L). A significant number of heart failure or hypertension
patients are expected to be on warfarin treatment with other co-medication.
When this study was conducted, no information was available on the effect
of trisodium [34(1S,3R)-1-bipheny1-4-ylmethy1-3-
ethoxycarbony1-1-butylcarbamoyl)propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(
tetrazol-5- ylate)bipheny1-4'-ylmethyl}amino)butyrate] hemipentahyd rate
(Compound L) on the pharmacokinetic and pharmacodynamic profiles of
warfarin. Since it was identified that
(2R,4S)-5-biphenyl-4-y1-4(3-carboxy-propionyl amino)-2-methyl-pentanoic
acid is a weak inhibitor of CYP 2C9, a major metabolizing enzyme of
(S)-warfarin, the results 



from the proposed study would be helpful in determining whether compound L
and warfarin can be co-administered safely to patients. 1.2 Study design
rationale This study employs a single blind, randomized, two-period,
crossover design. All subjects are blinded to the treatment to eliminate
study bias. Each subject participates in a screening period, two baseline
periods, and two treatment periods. A washout period of at least 10 days
but not more than 14 days separates each treatment period. Due to high
variability associated with pharmacokinetics and pharmacodynamics of
warfarin a cross over design is proposed to reduce the inter-subject
variability. Since warfarin is eliminated with a terminal half-life of
approximately 40 his, a washout period of at least 10 days is proposed
between treatment phases. 1.3 Study design overview This study employs a
single blind, randomized, two-period, crossover design. Twenty six healthy
male and female subjects are enrolled to ensure at least 20 completers.
Each subject participates in a screening period (day -21 to day -2), two
baseline periods (day -1), two treatment periods, a washout period of at
least 10 days separating the treatment periods, and a study completion
evaluation. Subjects undergo routine safety testing during screening,
including physical, routine hematology, biochemistry, urinalysis, viral
serology screening, pregnancy testing (female subjects), urine drug
screening, alcohol screening, standard 12-lead electrocardiogram (ECG), and
vital signs assessments to establish eligibility. Subjects are randomized
into the following two treatment sequences during treatment Period 1 and
Period 2 as shown.  WO 2012/027237PCT/US2011/048542 Table 1: Study design
Sequence Period 1  Period 2   



Placebo tablet b.i.d  200 mg Compound  for 10 days.  L b.i.d for 10 days
single dose of warfarin sodium 25  A single dose of warfarin sodium I mg is
administered on Day 5 along with  



25 mg is administered on  morning Compound L dose Washout period Day 5
along with morning placebo dose   (minimum of   Placebo tablet b.i.d  200
mg Compound  for 10 days. A single dose of warfarin sodium 10 days) 



L b.i.d for 10 days single dose of warfarin sodium II 25 mg is administered
on  25 mg is administered on  Day 5 along with morning placebo dose  Day 5
along with morning Compound L dose  Treatment Period 1: Those subjects who
successfully pass screening (Days -21 to -2) report to the study center in
the morning of the day prior to the initial dosing (Day -1) for admission
into the study center, at which time they undergo baseline safety
evaluations as conducted during screening (except viral serology). All
baseline safety evaluation results should be available prior to first
dosing. Subjects are domiciled for at least 11 days during each treatment
period. Prothrombin assessments are done at multiple time-points
(post-warfarin dose) throughout each period.  On Day 1, subjects are
administered the study drug, 200 mg trisodium [34(1S,3R)-1-
bipheny1-4-ylmethy1-3-ethoxycarbony1-1-butylcarbamoyl)propionate-(S)-3'-met
hy1-2'-
(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4'-ylmethyl}amino)butyrate] hem i
pentahyd rate b.i.d. or its matching placebo depending on the treatment
sequence he or she is randomized to and continue to receive the same for up
to 10 days. On Day 5, a single dose of 25 mg warfarin is co-administered
along with trisodium [3-((1S,3R)-1-bipheny1-
4-ylmethy1-3-ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3'-methyl-2'-
(pentanoy1{2"-(tetrazol-5-ylate)bipheny1-4'-ylmethyl}amino)butyrate] hem i
pentahyd rate or placebo morning dose. Pre-dose pharmacokinetic samples for
trisodium [3-((1S,3R)-1-bipheny1-4-ylmethy1-3-
ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(
tetrazol-5- ylate)bipheny1-4'-ylmethyl}amino)butyrate] hemipentahydrate are
collected on Day 3 [both morning and evening drug/placebo dosing] and on
Day 4 (morning only). Serial samples for drug/placebo pharmacokinetics are
collected on Day 4 for up to 12 hours post morning dose. On Day 5, serial
pharmacokinetic samples are obtained for up to 144 hours for warfarin (both
drug/ placebo treatments and warfarin) and for up to 12 hours for
drug/placebo. In the evening prior to each of full pharmacokinetic (PK)
assessment days (Day 4 & day 5) the subjects fast overnight (10-12 hours)
prior to dosing, and continue to fast until 4 hours post-dose. On Day 1, 2,
3, 6, 7, 8, 9, and 10 the subjects are dosed following an overnight fast of
10-12 hours and receive breakfast 30 minutes post-dose, and evening snacks
are provided 30 minutes after evening dosing on all dosing days. Treatment
Period 2: Subjects are required to return to the study center following a
washout period of at least 10 days for period 2 baseline evaluation (Day
-1). All study related activities including pharmacokinetic sampling for
all treatments follow the same schedule as in Period 1.  



WO 2012/027237PCT/US2011/048542 Table 2: Pharmacokinetic (PK) Results
Analyte Parameter Treatment N Adjusted Geometric means Ratio ( LCZ696) 90%
Cl for ratio  R-  Warfarin AUCinf [hr*ng/mL] LCZ696 200 mg +25 Warfarin 25
mg  64891.96 0.98 0.96, 



1.00   Placebo + Warfarin 25 mg 25 66153.48    AUClast [hr*ng/mL] LCZ696
200 mg +25 Warfarin 25 mg  58796.87 0.99 0.97, 1.01  



Placebo + Warfarin 25 mg 25 59534.11    Cmax [ng/mL] LCZ696 200 mg +
Warfarin 25 mg 25 1325.29 0.96 0.91, 1.03   Placebo + Warfarin 25 mg 



25 1373.71    S-  Warfarin AUCinf [hr*ng/mL] LCZ696 200 mg +25 Warfarin 25
mg  50677.20 0.97 0.95, 1.00   Placebo + Warfarin 25 mg 25 52027.31 



AUClast [hr*ng/mL] LCZ696 200 mg +25 Warfarin 25 mg  46647.81 0.98 0.95,
1.01   Placebo + Warfarin 25 mg 25 47570.37   



Cmax [ng/mL] LCZ696 200 mg +25 Warfarin 25 mg  1344.45 0.95 0.88, 1.03
Placebo + Warfarin 25 mg 25 1414.20    AUCinf refers to Area Under the
Curve infinity in [hr ng/mL] indicating the integrated quantity of analyte
or drug (the serum concentration curve) after dosing. 



AUClast refers to Area Under the Curve last sample in [hr ng/mL] where
activity could be detected. Cmax refers to the maximum concentration of the
analyte or drug in [ng/mL] achieved after dosing.  WO
2012/027237PCT/US2011/048542 Table 3: Pharmacodynamic (PD) Results  Ratio
of Geometric mean ( LCZ696) Variable Treatment N Geometric means Point
estimate 90% CI Mean Prothrombin time (AUCPT/144) (sec) LCZ696 200 mg +
Warfarin 25 mg 25 16.45 



1.00 0.99, 1.01  Placebo + Warfarin 25 mg 25 16.51   Peak prothrombin time*
(sec) LCZ696 200 mg + Warfarin 25 mg 25 21.88 0.99 0.97, 1.02  



Placebo + Warfarin 25 mg 25 22.00   Mean INR(AUCINR/144) LCZ696 200 mg +
Warfarin 25 mg 25 1.29 1.00 0.98, 1.01  Placebo + Warfarin 25 mg 25 1.30  



Peak INR 5 LCZ696 200 mg + Warfarin 25 mg 25 1.88 0.99 0.95, 1.03  Placebo
+ Warfarin 25 mg 25 1.90    * Median time to peak PT: 36 hours for LCZ696 +
Warfarin; 36 hours for placebo + Warfarin  Median time to peak INR: 36
hours for LCZ696 + Warfarin; 36 hours for placebo + Warfarin 



Results The results from the pharmacokinetic (PK) analysis in Table 2
indicate that the 90% confidence intervals (Cl) of the geometric mean ratio
for both AUC and Cmax of R- and S-warfarin, with LCZ696 and without LCZ696
(placebo) were within 80 - 125% range (Figures la and 1b). Hence, no
steady-state drug interaction was found when LCZ696 200 mg b.i.d and
warfarin 25 mg single dose were co-administered in a human subject.
Co-administration of LCZ696 and warfarin did not change the
pharmacokinetics of LCZ696. The results from the pharmacodynamic (PD)
analysis in Table 3 indicate that LCZ696 200 mg b.i.d. did not affect or
impact the anticoagulant properties of warfarin as reflected in the
prothrombin time and INR time-course following intake of warfarin 25 mg
single dose (Figures 2 and 3). In summary, it was found that LCZ696
(compound L) could be co-administered safely to a person receiving warfarin
treatment and not require further adjustment of the warfarin dosage due to
the absence of interaction with LCZ696 and warfarin. Although the present
invention has been described in detail with reference to examples above, it
is understood that various modifications can be made without departing from
the spirit of the invention.  What is claimed is: 1. A method of treating
hypertension and/or preventing or treating heart failure in a mammal
receiving anti-coagulant therapy comprising administering to said mammal:
a) a pharmaceutical composition comprising a therapeutically effective
amount of the compound of the formula: RA1)(A2)1(C)y  x H20 (1) wherein A1
is S-N-valeryl-N-{[2'-(1H-tetrazole-5-y1)-bipheny1-4-y1]-methylyvaline in
the anion form; A2 is
(2R,4S)-5-bipheny1-4-y1-4-(3-carboxy-propionylamino)-2-methyl-pentanoic
acid ethyl ester in the anion form; (Cat) is a cation; y is 1 to 3; and x
is 0 to 3; 



Or b) a pharmaceutical composition comprising a therapeutically effective
amount of        (i) valsartan or a pharmaceutically acceptable salt
thereof;        (ii)
N-(3-carboxy-1-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2Rmethylbutan
oic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid or a pharmaceutically acceptable salt
thereof; and        (iii) a pharmaceutically acceptable carrier. 2. The
method of claim 1 wherein the mammal is a human. 3. The method of any of
the preceding claims wherein the compound of formula (1) is trisodium
[3-((1S,3R)-1-bipheny1-4-ylmethy1-3-ethoxycarbonyl-1-
butylcarbamoyl)propionate-(S)-3'-methyl-2'-(pentanoy1{2"-(tetrazol-5-ylate)
bipheny1-4'- ylmethyl}amino)butyrate] hemipentahydrate.   4. The method of
any of the preceding claims wherein the anticoagulant treatment comprises
administration of warfarin or a pharmaceutically acceptable salt thereof.
5. The method of any of the preceding claims wherein the heart failure is
congestive heart failure, left heart failure, right heart failure, chronic
heart failure, advanced heart failure, acute heart failure, acute
decompensated heart failure, heart failure with reduced ejection fraction,
or heart failure with preserved ejection fraction.  6. The method of any of
the preceding claims wherein the therapeutically effective amount of
compound of formula (I) is effective to induce at least one physiological
effect in the human subject including vasodilation, diuresis, natriuresis
and combinations thereof.  7. The method of any of the preceding claims
wherein the therapeutically effective amount of compound of formula (I) is
effective to inhibit one or more physiological events in the human subject
including vasoconstriction, hypertrophy, hyperproliferation, edema and
combinations thereof.  8. The method of any of the preceding claims wherein
the human has previously suffered a myocardial infarction.  9. The method
of any of the preceding claims wherein the human has an enlarged heart.
10. The method of any of the preceding claims wherein the human has
atherosclerosis.  11. The method of any of the preceding claims wherein the
human has hypertension.  12. The method of any of the preceding claims
wherein the compound of formula (I) is administered in combination with one
or more pharmaceutically acceptable carriers. 



13. A pharmaceutical composition for treatment of hypertension and/or
prevention or treatment of heart failure in a mammal receiving
anti-coagulant therapy comprising: a) a therapeutically effective amount of
the compound of the formula: [(A1)(A2)](C)y  x H20 (1) wherein A1 is
S-N-valeryl-N-{[2'-(1H-tetrazole-5-y1)-bipheny1-4-y1]-methylyvaline in the
anion form; A2 is
(2R,4S)-5-bipheny1-4-y1-4-(3-carboxy-propionylamino)-2-methyl-pentanoic
acid ethyl ester in the anion form; (Cat) is a cation; y is Ito 3; and x is
0 to 3; or b) a therapeutically effective amount of       (i) valsartan or
a pharmaceutically acceptable salt thereof; and       (ii)
N-(3-carboxy-1-oxopropy1)-(4S)-(p-phenylphenylmethyl)-4-amino-2Rmethylbutan
oic acid ethyl ester or (2R,4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid or a pharmaceutically acceptable salt
thereof. 14. The pharmaceutical composition of claim 13 wherein the
compound of formula (I) is in combination with one or more pharmaceutically
acceptable carriers. 




