Treatment of Hypertension and/or Prevention or Treatnent of Heart Failure
in a Manmal Receiving Anti-coagul ant Therapy Background of the Invention As
t he populwDizore/d2iases | onger which results in an increasedTarsevalogsser of
cardi ovascul ar risk factors and di sease, and as survival follow ng acute
nyocardi al infarction (M) increases, the nunbers of patients living with
congestive heart failure (CHF) is expanding. In parallel, a concomtant

i ncrease in the nunber of hospitalizations for acute deconpensated heart
failure (ADHF) has occurred. In the United States alone, heart failure (HF)
affects 5.7 mllion Anericans, with over 650,000 new cases di agnosed

annual ly, with increasing hospitalization rates. Heart failure remains as a
hi gh unmet nedi cal need with an annual nortality rate of about 20%

Reduct Ts@ment efdryrarengioarmndierrRieyentinnoratreatment oif Heardwilveain achi eved by
RAAS b =1 nhi:hi s) and beta (13)-bl ockers in HF.
I—bmeveb’%ﬁéﬂﬁéﬁtaéééﬁg [’}F‘?'?%QH%P??H%@ S bl ockade with ACE inhibitors
and/or ARBs are limted, possibly caused by (a) angiotensin || escape due

to inc | ete ACE.inhibition or angiotensin Il originating fromalternative
BB hing ot ingivetion

non- A ot her neur ohornonal and ot her nechani sns

contri pgtthéPop@latiéd Nexdofgsramsien PRt ih GR IRFeasticprevaBasses and ,
pharmaceut i cal conpositions disclosed herein include novel drug candi dates
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referepce. Patients suffering fro t, failure freguentl | so receive
ot - cBdigpis pe g gleiiadr a3 e e ectirgi mEe BN sthiBR Al

t her apheart tailvren (1ORY. afiddotd 8171 millich AmmertarisPwithwver 650000 hagecazes diemioesd s of
skin and ot her tissues. Adverse reactions reported infrequently include:
hyper s@RRYalyMitl ingreasing hosritelizatignsatesac| udi ng anaphyl actic reacti ons,
system c chol esterol m croenbolization, purple toes syndrone, dermatitis,
i ncludi ng bull ous eruptions, pruritus, rash, urticaria, edema, hepatitis,
chol estigartdaibug semainsrgsua highjwmetinedicalIneedvéth an arnual nxgrtatity, rate/pbt ensi on,

vascul LLL S, ] J fever i . t i m nal
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consci Qusness, .Synco , .taste perversjon, alop , C i ntol erance,
and palESERRIC PR OIS hltakers Wi ACE fehbifaTs PBUISTARES #ig miladyn
pot ent haksisl calse bP{&) HefidteRsiA il sapaTUB t¥iricdBnIdteTAGHE iHhbitidiepee warfarin
co-admnistration is often contraindi cated or dose adjustnent nay be

requi r @agiptensia il exviginatiegdiom atiematiyanemAGiE pathwaysrancagtheint t her apy
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anticoagul ant activity. Situations in patients receiving anticoagul ant

t her apy, whi ch requir aref ul .nmonitori i ncl ude henorr.h and necrosi s,
or -t ne 1B Coliholifl abf pRgr et B ey et e aee e aaded e BRVSI ARG

henor r bagfidates usefil for the1tteaim&A g hgpertdridi Ao hedrefailuie) SusAuced _
thronboq%lt openi a, deep venous thronbosjs, diffuse intravascul ar coagul ation

(DI Q), CPHipe %%@Lﬁ%mapwtjcﬁ' 59‘3“89?'3%’_,‘5 h%‘%%‘?%ﬁ’bp"led'o_é‘él)’eq'@_l?&%?df’i c or renal
i nsuf f W(D?GWZI%GBH‘CG?W@@F)@%T@Qgﬁ@,eld.S?'P“‘attéHtl?’@ibﬁ@aJﬁn pabiRatidARb, f1 ora, trauma

whi ch may cause 1 nterna eedi ng, surgery, noderate to severe

hyper t ¢069@19658818 HisrRatentrNeriodesd, A9 whiah aredwreintinesperateshby refeeoase and
m scel | aneous conditions |ike polycythem a vera, vasculitis, and severe

di abetes. Strict nonitoring of warfarin use is indicated in these

si é ua}] Paﬁentscsupemlxgaﬂbnﬂtbgeﬁ;a&umugetqnmﬂy alEbaree%iveanii-lceagulametde;aply. net hods

and pharnpceuti cal .conpositions for treating hypertepsi on _and/ or preventing
o 't P olVATRg S 2P EnticgopaREn W & nasfew Ineieney gt Bow - DURTRIaA Knowaae ment
that deahsd héfiBkage'ahd ABLMsis' AT 3kINBIHd dtRePlidtiuds AANRITSE reatliBhS rdpbrigdb) ect s
recei ving anticoagulant treatnent with warfarin. Summary of the |nvention
The pr B¥eauentiyispiudenhyperegnsébitualleimicastiensmindhsting anaphydadticgeastipest ensi on
and/ or preventing or treating heart failure in a nmanmmal receiving
anti-coagul ant treatment conprising admnistering to said manmal: a) a

pharmaceutical conposition conprising a therapeutically effective anount of
the conmpound of the fornmula: [(Al)(A2)](COy x H20 (1) wherein



Al is S-Nvaleryl-N{[2'-(1Htetrazol e-5-y1)-bi phenyl -4-y1] - et hyl }-val i ne
in the anion form A2 is

(2R, 4S) - 5wWbi2ptrenyi374-y1- 4- ( 3- car boxy- pr opi onyl am no) - 2- meThyskepAmsanoi c
acid ethyl ester in the anion form (Cat) is a cation; y is Ito 3; and X is
0to 3; O b) a pharmaceutical conposition conprising a therapeutically

ef fecti ve anount of (i) valsartan or a pharmaceutically acceptable
salt thereof; and (1)

N- ( 3- car boxy- 1- oxopr opyl) - (45) - ( p- phenyl phenyl net hyl ) - 4- am no- 2Rnet hyl but an
oic acid ethyl ester or (2R 4S)-5-biphenyl-4-yl-4-(3-carboxy-propi onyI

ani no) sﬁst@fhtd%dé&é\*oﬁﬁﬁ%r@e@ﬁbﬁlzéﬁbn%@b%t@@@%rlﬁdr@ﬁid YieAA&RR! Ml t

thereof. Preferably the mammal is a human referred i s that conpound
of forp{HjoAJS(qryptgqqssgmrﬁyﬁ rash, urticaria, edema, hepatitis, cholestatlc hepatic injury,

[3-((13y é Qw@ewbr éni&l{rﬁ?s[ W&oténﬁbﬁ%%?ﬁt%o%émga {pfllor feeve#'aazn(%lna‘,__) Jl ate)

but yl car am)y pr opi onat e pent anoyl
bi phenynnwomeycm pgir}, abﬂnm)rtwpgman@pdmg rwzgepmghf}aiuwnee/bmwﬁg,r rebisgat he
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tr eat edf d&;nsbhmspe&ssphcopweamapfastmpéwdmmWla(eohieiaroueriamd @hd, |eft
heart fail |Iure chronl c heart failure, advanced heart

fail ur Bareg @ 'H%'ggtngffﬁ I'rIQr‘éOdé‘BGtcb‘ 8econpensat ed heart failure, heart
failure with reduced ejection fraction, heart failure with preserved
ejection fraction, and heart failure pri marily or secondarily associ ated
wi t h pilihessriaayhigly petenéiakofahivg Teragtiens ehwaifanirewith othesdsvg sl eldendeavarfan
conpoupd _af . f. f \ si ol ogi cal
cvent - E8 BVt s b isprfraloRhletEon et trgh BT BeaBBE e 7\ e
and cophiierds 'renwmghmae‘efm off bthep aeamuguiamehmapymgweo\tln@la& adsticiated with

t herapeytically effective anpunt,k of und of . is effective to
i b BltyRd W ARG R EALO IR S DhRERARATA o RS FRAivolOiStSE | ncl udi ng
Vasocopgédss Hlédding beraa@uéabhﬁébadmm\@bbrmhy, hyperprolifer atl on, edena, and
conbi nations thereof. The present invention can include humans Wno have

previously suffered a nyocardi al infarction or have an enl arged heart. The

pr esenslt}l&‘/&'@tlhggtlgﬁtg ré%gﬂg;ﬁgﬂ%lmm% P)?(N n{?ﬁ Jgﬁefr(?ga Lﬂrﬁ\onltonng

at heroscl erosi s or anot
i nvent |rmfudeshadnmrd113gmand)n¢masimdbe ipcedence rqbaey pregisgasing u:amiltmnnherb
hyper t revention. or t eatnent of heart . failucte in,a mamral

e Bt e O Mo aptlor SPe e ot pReht, nehuflitiucRa”

ef f ect thiremboBHOperih, ddrd w8 UNdNiHosts giffuBe mttaiascular 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.



[ (Al) (A2)](Oy x H20 (I) wherein Al is

S-Nvaleryl-N112'-(1Htetrazol e-5-y1) - bi phenyl -4-y1]-nmethylyvaline in the
ani on f orwp 262/12%8237 PCT/US2011/048542

(2R, 4S) - 5- bi phenyl -4-y1- 4- ( 3- car boxy- propi onyl am no) - 2- met hyl - pent anoi ¢
acid ethyl ester in the anion form (Cat) is a cation; y is 1 to 3; and X
is Oto 3; or b) a therapeutically effective anount of (i) valsartan
or a pharmaceutically acceptable salt thereof; and (1)

N- ( 3- car boxy- | - oxopropyl) - (4S) - (p- phenyl phenyl net hyl ) - 4- am no- 2Rnet hyl but an
oic acid ethyl ester or (2R 4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl

am no) SAmmeAm\F tiemvaR®de acid or a pharnaceutically acceptable salt
thereof. Preferably the conpound of fornula or conpounds (iﬂzq/(ii) are

I
i n conbhaaressmt inventiomis drectrst owards amathed eétr%@tir@dw&nsmi@nw ers. Brief
ohow nfreyeRith ol TreMiipodn B b maidRal g R 2Bhg@ent £ Rnet VY
(+/ - st aomarisind edinanistanisg $Dpaidfm&wealf arin in the presence and absence of
LCZ696 §Co ound

JFlgure .1 a shaws the | ack,.of rmacoki nef i
ot or ot At RvemicacRPPSitn 2R Be s Ber R BT BE ARG R owi ng
ari t hmepmnpoumdbf thedadyulat at e concentration-tine profiles (+/-standard
deviation) of S-Warfarin in the gresence and absence of LCZ696. Figure |Ib
shows the | ack o[KAﬂ(ﬁs@?]ﬁ%bdR‘iWQ(l interaction between S-warfarin and
LCZ696 whElgare 2: Mean with standard deviation prothronbin time (PT) in
seconds (secs) followi ng warfarin (racemc) admnistration in the presence
and t héu éhSdhvaleppiNe{gbo)-tetrazaize9yl)-bihpmy 431 shethyl}-valing ke ahidmt er act i on
bet \Nee?o%@rfari n and LCZ696 as indicated by prothronbin tines.
Az is (2R,4S)-5-biphenyl-4-yl-4-(3-carboxy-propionylamino)-2-methyl-pentanoic acid
ethyl ester in the anion form;
(Cat) is a cation;
yis 1to 3; and
xis 0 to 3;
or
b) a pharmaceutical composition comprising a therapeutically effective amount of
(i) valsartan or a pharmaceutically acceptable salt thereof; and
(i) N-(3-carboxy-1-oxopropyl)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-
methylbutanoic acid ethyl ester or (2R,4S)-5-biphenyl-4-yl-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 (1)
trisodium [3-((1S,3R)-1-biphenyl-4-yimethyl-3-ethoxycarbonyl-1-
butylcarbamoyl)propionate-(S)-3'-methyl-2’-(pentanoyl{2”-(tetrazol-5-ylate)biphenyl-4’-
yimethyl}amino)butyrate] hemipentahydrate.

Preferably the anticoagulant treatment comprises administration of warfarin or a

pharmaceutically acceptable salt thereof.



Figure 3: Mean with standard deviation (SD) International Normalized Ratio
(INR) following warfarin (racemc) admnistration. Figure 3 shows the | ack
of i nt er awOi20r/2ex3een warfarin and LCZ696 as i ndi cat ed Poy/ushe 1iokdR42

Det ai |l ed Description of the Invention The present invention is based upon
the surprising and unexpected di scovery that certain drugs (i.e. LCZ696)
effective for the treatnent of cardi ovascul ar di sease or conditions, such
as heart failure or hypertension, in human subjects receiving anticoagul ant
therapy with warfarin, do not inpact either the pharnmacokinetic (PK) or
phar macodynam c (PD) profile of the anticoagulant drug (i.e. warfarin).

Thus, H@anlfmeww S4B RBERAIDAhERrE&Rht irVentiOf ifcRRE dBMgkse ReAEr t ensi on
and/ or preventing del ay |ng the onset of or treating heart failure in a

manmal failure lefhn%rhjallﬂé%éigm earERiIHES: iChraric Bearbfaildr, iadvangad heart faereapy by
adm ni i r Wk s or
phar na%zé@'% |%ﬁ%@%o@@?gﬁgéﬁgégﬁ%ggghg‘r?%l?frqgw t nofta Iﬁr{éﬁ/gﬁﬁ@g%@; noni t or
and/ or egdfios fraction, heaftdailure tatbageservggpepction I‘reeinan faadlhelad faihire Ipricwamilybe
treated b%/ tnpe .llmat hods, of Ithe ll nventh et'i{ ncl ude, but are not limted to,
acut e REYOFAl y&s&omg&q&\g I?JIBBB?’%’@H& P failure, chronic heart
failure, left heart failure, right heart failure, chronic deconpensated
heart failure, congestive heart failure, and pri marﬁsor secondary heart

[

failurdh e’Pﬁ)‘@é‘ Bwentien Prqvéqqsdhé“\hﬁlc@ﬁ‘%ﬁd@équ%’éﬂ@ ipffecee taipdidersabf t he
i nvent j i r i on

(syst o?e%cg:t ﬁ’l} éf?(glby%rgle g’ﬁ%ﬁr%%a%%% .@&Hﬁﬁgyggée‘cﬁ%\ggﬁequg%ﬁ%n fraction
(di ast oairluremmamd t:ambmaapns thepesf. of hypertensi on which can be treated by
the nethods of the invention includes el evated nean arterial bl ood
pressure, elevated systolic blood pressure, elevated diastolic pressure or
conbi nahé prsseinb ivenfion prdwuﬁsngatetheweeﬂcmlyla%cwaamuum of@dnggoundifs of

hypertension tre met hods e |nven i on include primry and
P ol e aieefis o Bobilona o) My BavelRcHal HiRENAGRETS 10 436 OuRAn

hypert Qﬁb@tﬂncluﬁhbQfasb&’cﬂﬁ%&ﬁ)ndie?ﬁ&ﬁﬁ’atﬁfn ﬁ%@irbbﬁ)nsh vbBAdroffeMtien be
associated with human subj ects receiving anti coagul ant t herapy that coul d

be tr eglemapgnd pemhisatioasthereafthe i nvention include Ieft and/or right

ventri cul ar dysfunction, hypertrophic cardi onyopat hy, diabetic cardiac
nyopat hy, supraventri cuI ar and ventricular arrhythmas, atrial fibrillation
or atr iThe pfésent aventicly ears mclmiediwnms:whahavepm:lnrbdsﬂygsuffeye@armlyadardnalf arction

and its _ seguel ae, atherosclerosj ectoris (unstaple or stable
onal | TSRO of Bays o aniapsad hStha e Hes iRt can HRASRTAR Mg ¢ ype 2
dIabet@5éumﬁﬁQQﬂﬁﬂ@ﬁuﬁbggébngﬂugﬁbﬁé@ﬂ@ﬁ failure conditions, such as

di abetic nephropathy, glonerulonephritis, scleroderns, glonerular
sclerosis, proteinuria of primary renal disease, diabetic retlnopathy,

th

ot her \é‘f"éﬁcgh@frerﬁbé@i 'i,%h?'ﬁﬁéke%?lrrbﬂﬁ@d @E‘dnEfo‘efdtB'b?{a%aXQﬁ{cﬁln @@[.Eé,é Such as

Raynau I sease, |lum'nal "hyperplasia, and cognitive dys

Al zhei fortreaimentfl ofinypedension and/@kprevlentlsrmnetreatmém ot hbartifailere & @f t he

i nvent tho . of t art failure in human subjects

recei VWS"’H%{}%EE%E{ Coﬁ%' %@Jea@??@ CPH'bDrSBWpounds descri bed herein may

r ers] ylb_t aj ralhe]rcap@uﬂéauyrefw‘c_tnva_amdauha@ﬂ the ,compﬁmalrc])stwrdtmlm_a?at riuresi sdang/ or

i nhibition of v n icti ypertrophy, hyperproliferation and edema.
Representati ve ﬁ%‘é&&iéhnﬁﬁ&ggul ant therapy include, but are not limted
t o war {yfetdw coumari n type substances, such as warfarin, acenocounarol,
phenpr ocounon, phenindi one, heparin (including | ow nol ecul ar wei ght

hepari Ay is §;eraiemhﬁ\l ﬂ@n(ﬂ&'s@éf@ﬁalﬁr%ﬂ)-l intiepyt-4iyE-regthylyaline iRghe apienas

f ondap aux and idraparinux, and direct thronbin inhibitors such as
argatro an, | epi rudi n and bivalirudin. Coagulation refers to the process of
|'i qui dAbiso@R,4B)Brbiphenyk4lyl-d-(BrathoxgtFopioaylamihag-2-methyh-pentakbionsdic
(vvarmb{ﬂ()){f)dﬁd (r}b Ifs%lrrthat can be treated by the nethod of the present

i nvent FEY' F$iET idae 8™Myogs, cats, horses, cattle and the |ike.

Var f ar (@ath & @BatfdM: | coagul ant dr ug, aI SO knovvn as (RS)-4-hydroxy-
3-(3-0x0-1- phenyl butyl)- 2H chronen- 2-one. Warfarin consists of a
racem c m xture of two active enantionmers, R and S warfarin, each of
which is cleared by different pathways. Warfarin is a synthetic derivative
of dicoumarol, a 4-hydroxycoumnari n- defi ved nmycot oxi n anti coagul ant found in
spoi |l ed cl over-based ani mal feeds. Dicoumarol, in turn, is derived from
courmarin, a chemcal found naturally in nunerous plants. Warfarin is often
prescribed to people at an increased risk for thronbosis or as primary or
secondary prophylaxis (prevention of episodes) in those individuals that
have or have not for rred a bI ood cI ot (thronbus) V\arfari n treatnent can

. Y .



The conpounds of the invention used for the treatnent of hypertension and
prevention and/or treatnment of heart failure include, but are not limted
to, a commpountr/@f23rhe formula: x H20 (1) wherein Al i sPCT/US2011/048542
S-Nvaleryl-N-{[2'-(1H tetrazol e-5-y1)-bi phenyl-4-yl]-nmethylyvaline in the
anion form A2 is

(2R, 4S) - 5- bi pheny1-4-y1-4-(3-carboxy-propi onyl am no) - 2- net hyl - pent anoi ¢
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 enbodinents, (C) is a suitable cation selected
fromthe group consisting of Na, K Ca, My, Zn, NH4 and Fe. (C) may al so be
a protgis {8 3; &g an enbodi nent, (C) is Na, y is 3 and x is 2.5. In a
preferred enbodi nent, the invention enconpasses a nethod of treating heart
failur¥9A&@ r hypertension in a manmal or human subj ect receiving warfarin
or othgf anticoagul ant therapy as described herein conprising adm nistering
a therapeutically effective anobunt of trisodium

[ 3- (( 1B) 3Rhempeutitallyyctiestiveé amohptiof3- et hoxycar bonyl - 1-

but yl car ba | ypropi onate-(S)-3:.-nethyl-2,:( anoyl{2"-(tetrazol -5-yl ate)
bi pheny 1- 4 O AR fEharbssty A AR APl hBRRE AT Conpound L &) o
known as L GZi 86(B-cefrboxy-t-@xppropy-(a8¥(pphé Imaéthylg-arammot2/RnNs have been
previ ously disclosed in W2007/ 056546, WD 2009/061713, whose preparative

t eachi H@éﬁlﬂwaﬂwe@Pﬁo@tavle%t%ffé?R&%)-%ip@?ewcdeylﬁ-(ﬁ-g@ﬁeww nts, the

I nvent Ly RERAS- IQs$ el i i human subj ect
recei vibﬁ]grlgh(?vfazr;f ari nigrﬁtagt%her aﬁﬁ’8‘8333%%%@&?%%8@%%@%&E:Hréi'%‘gd above
conprising adm nistering a pharmaceutical conposition conprising a

ther apgg%f%,cagy %ﬁet 0%0%?4%5%% fl?%r é&r}lpgﬁk&a@ﬁ(ﬁﬁar%rin %o%%ﬂ{arﬁ%ﬁ%{ﬂ &% Ly

accepta ere

N- ( 3- car moxg phamexameuticalll)adcéPlablepeartiersy | phenyl met hyl ) - 4- ami no- 2R- et hyl but a
noi c acid ethyl ester or (2R, 4S)-5-biphenyl -4-y1-4(3-carboxy-propionyl

am no) - 2- met hyl pent anoi ¢ acid or pharmaceutically acceptable salts thereof.
(i) VaBparbascrption of Drawintgs _ _
(S)-N-valeryl-N-{[2'-(1HTetrazol e-5-y1)-bi phenyl-4-yl]-nethylyvaline) or a
phar nafigure dal Pruglorugpintaspeliond(DD1) sladi 6 owmartséneb@rr@aﬂ estateom

conmmer ¢j 0, red. IeH t such as
descri BoiFeriRHpEe oS (e BhaRE ERthg <t 1 9 e BRI esT L o

t eachi and abhsendenafdiGAGAH (Ednipoundflyr digiae Harskhiows thallsckrdf phamagcdkineticed i n
certain,enbodi pent s t he .i nvent | inits free acid form as well as in
any sul'fBF O%g‘%ﬁ”e?ar 'Waéﬂﬂﬁél‘ﬁq’éi%ﬁﬂ the circunstance, esters or other
derivatives of the carboxylic grouping may be enployed as well as salts and
derivatives of the tetrazole grouping. (ii)

N- ( 3- car boxy- 1- oxopr opyl) - (4S) - ( p- phenyl phenyl net hyl ) - 4- am no- 2R- et hyl but a
noi c acid ethyl ester or (2R 4S)-5-biphenyl -4-y1-4(3-carboxy-propionyl

am no) - 2- met hyl pent anoi ¢ acid can be prepared by known nethods such as
descri bigtre fileEl stady showing. ardhmelic oeanieady-$tateheansentratinretipe pacfies by

refere ' ’ 0 e ] ' rt r r
compouh iy SeyHRRI Y S HiEHarin M hisSHndh o 4Besite GlCA0dR! B

bi phenyd shews tHe ek af pbaymguokinetio yiterttion befvasnt SwarfaeintamadiCZ688. d can
exist as the (2R 4S), (2R 4S), (2R 4S) or (2R 45) isoner. Preferred is

N- ( 3- car boxy- 1- oxopr opy1l) -

(4S) - ( PigeRepYMBAS Wih8thhArd tévlibA pretfrdmsin Xihf P 9 Se@iad (8&dyy! ester.
These conpounds nmay be used for purposes of this inventionin its free or
est er fallpwingiwarfarg} (racgiigd pd@inistation in the pi@isenee and thephsenae éplareko)l v
accept ap| tes r i . tg or

i ncl udgplb %%?ésﬁﬁ@%ﬁ%‘%%e%&%ﬁ@tgﬁ?ﬁpz%p&%ﬁ“ %ﬁ%‘@%gg“‘%g@pound (1)
or L, mdicaterbby podhrombigtimesare substantially pure or in a substantially
pure form As used herein, "substantially pure" refers to at |east about
90% purity, nore preferably at |east about 95% and nost preferably at |east
about 98% purity. WO 2012/027237PCT/ US2011/ 048542



Al so preferred is that compound (1) or L, or compounds (i)/(ii) are solid
or a solid formor solid state. The solid, solid formor solid state can be
crystal | iwe,20panrizal |y crystalline, anmorphous or pol yampcphisest,l/ogsset er abl y
in the crystalline form A therapeutically effective amunt of each of the
conpound(s) of the above pharmaceutical conposition in the nethods of the
present invention nmay be adm ni stered sinultaneously or sequentially and in
any order. The dosage and/or ratio of the active conpound or conpounds in
t he pharnmaceutical conposition may vary depending on a variety of factors,
such as node of adm nistration, honeotherm c species, age and/or individual

condi t Fijiwe BORRERWItH StEIETE aYiakibh (SD) fsmatioss Ndrnalizéd Rafio (INR)
pharmaceutical conposition can include but are not |limted to 5 ng, 20 ny,

25 ny, Q‘JQWH@ WB@W@{‘ (raeemis) adainisiationo Higwe 3@@9Wﬁdhe!ﬁ§bqf@tﬁfﬁ§“qf®00 ng. Such
dosagepef ploroaRRIENd 47606 SOTRALIES piild (uR) can be consi der ed
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fromthe proposed study would be hel pful in determ ning whether conpound L
and warfarin can be co-adm nistered safely to patients. 1.2 Study design
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crossover design. Al subjects are blinded to the treatnment to elimnate
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variability associated with pharnacokinetics and pharmacodynam cs of
warfarin a cross over design is proposed to reduce the inter-subject
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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.



Pl acebo tablet b.i.d 200 ng Conpound for 10 days. L b.i.d for 10 days
single dose of warfarin sodium?25 A single dose of warfarin sodiuml|l ng is
adm ni st ewecdon2DBy 5 al ong with PCT/US2011/048542

Warfarin is an anticoagulant drug, also known as (RS)-4-hydroxy- 3-(3-oxo-1-
phenylbutyl)- 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.



25 ng is adm ni stered on norning Conpound L dose WAashout period Day 5
al ong with norning placebo dose (m ni mum of Pl acebo tablet b.i.d 200
ng Conpouwo 20f20278B0 days. A single dose of warfarin sodiPGEUB01dAayssH2

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:

[(A)(AI(C)y « x H20 (1)
wherein
A1 is S-N-valeryl-N-{[2’-(1H-tetrazole-5-yl)-biphenyl-4-yl]l-methyl}-valine in the anion
form;
Az is (2R,4S)-5-biphenyl-4-yl-4-(3-carboxy-propionylamino)-2-methyl-pentanoic acid
ethyl ester in the anion form;
(C) is a cation;
yis 1,2 or 3; and
xis0,1,2o0r3.
In various embodiments, (C) is a suitable cation selected from the group consisting of
Na, K, Ca, Mg, Zn, NH* and Fe. (C) may also be a proton (H). In an embodiment, (C)
is Na, yis 3and xis 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-biphenyl-4-yimethyl-3-ethoxycarbonyl-1-
butylcarbamoyl)propionate-(S)-3’-methyl-2’-(pentanoyl{2”-(tetrazol-5-ylate)biphenyl-4’-
ylmethyl}amino)butyrate] hemipentahydrate (Compound L also known as LCZ696).
Such compounds and pharmaceutical compositions have been previously disclosed in
WO0O2007/056546, 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 (ji)
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eval uati ons as conducted during screening (except viral serology). All
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(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 () or L, or compounds (i)/(ii) are substantially pure orin 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.

10



WO 2012/ 027237PCT/ US2011/ 048542 Tabl e 2: Pharmacokinetic (PK) Results

Anal yte Paraneter Treatnent N Adjusted CGeonetric neans Ratio ( LCZ696) 90%
G for rawoao2Re723Marfarin AUC nf [hr*ng/ ni] LCZ696 200Pog/Us2G1Méssiari n 25
ng 64891.96 0.98 0. 96,

Also preferred is that compound (I) or L, or compounds (i)/(ii) are solid or a solid form or
solid state. The solid, solid form or solid state can be crystalling, 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 (I) 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 (I) 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-oxopropyl)

(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester or (2R,4S)-5-
biphenyl-4-yl-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(l) (such as compound L), or
compounds (i)/(ii) can be administered any number of times per day, i.e. once a day
(g.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
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1.00 Pl acebo + Warfarin 25 ng 25 66153. 48 AUCI ast [hr*ng/ m.] LCZ696
200 ng +25 Warfarin 25 ng 58796.87 0.99 0.97, 1.01
WO 2012/027237 PCT/US2011/048542

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, disintegrants, 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-oxopropyl)-
(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid ethyl ester or (2R,4S)-5-
biphenyl-4-yl-4(3-carboxy-propionyl amino)-2-methyl-pentanoic acid. The kit form is

12



Pl acebo + Warfarin 25 ng 25 59534.11 Cmax [ng/ m] LCZ696 200 ng +
Warfarin 25 ng 25 1325.29 0.96 0.91, 1.03 Pl acebo + Warfarin 25 ng
WO 2012/027237 PCT/US2011/048542

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-oxopropyl)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-methylbutanoic acid
ethyl ester or (2R,4S)-5-biphenyl-4-yl-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 (l) 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.,
COONH or 5-tetrazolyl) 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
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25 1373.71 S Warfarin AUC nf [hr*ng/nL] LCZ696 200 ng +25 Warfarin 25
mg 50677.20 0.97 0.95, 1.00 Pl acebo + Warfarin 25 ng 25 52027. 31
WO 2012/027237 PCT/US2011/048542

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 sait; 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-biphenyl-4-ylmethyl-3-
ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3’-methyl-2’-(pentanoyl{2”-(tetrazol-5-
ylate)biphenyl-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 [3-((1S,3R)-1-biphenyl-4-ylmethyl-3-
ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3’-methyl-2’-(pentanoyl{2”-(tetrazol-5-
ylate)biphenyl-4’-yimethyl}amino)butyrate] hemipentahydrate (Compound L) on the
pharmacokinetic and pharmacodynamic profiles of warfarin. Since it was identified that
(2R,4S)-5-biphenyl-4-yl-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
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AUCl ast [hr*ng/nL] LCZ696 200 ng +25 Warfarin 25 ng 46647.81 0.98 0. 95,
1.01 Pl acebo + Warfarin 25 ng 25 47570. 37
WO 2012/027237 PCT/US2011/048542

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 hrs, 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.
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Cmax [ng/ m] LCZ696 200 nmg +25 Warfarin 25 ng 1344.45 0.95 0.88, 1.03

Pl acebo + Warfarin 25 ng 25 1414. 20 AUC nf refers to Area Under the
Curve i nfwoizbi/a2zme3hr ng/ nml] indicating the integrated ®aaniseang/ogfs4anal yte
or drug (the serum concentration curve) after dosing.

Table 1: Study design

L b.i.d for 10 days
single dose of
warfarin sodium 25
mg is administered

on Day 5 along with

Sequence Period 1 Period 2
Placebo tablet b.i.d
200 mg Compound
for 10 days.

A single dose of
warfarin sodium
25mgis

administered on

i Day 5 along with
morning Compound | Washout )
] morning placebo
L dose period
. dose
(minimum of
Placebo tablet b.i.d 200 mg Compound
10 days)

for 10 days.

A single dose of
warfarin sodium
25mgis
administered on
Day 5 along with
morning placebo

dose

L b.i.d for 10 days
single dose of
warfarin sodium

25 mgis
administered on
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.
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AUCl ast refers to Area Under the Curve |ast sanple in [hr ng/nL] where
activity could be detected. Chmax refers to the maxi num concentration of the
anal yt e owoaonieg2i237[ ng/ ni] achi eved after dosing. WO PCT/US2011/048542

2012/ 027237PCT/ US2011/ 048542 Tabl e 3: Pharnmacodynamc (PD) Results Ratio
of Geonetric nmean ( LCZ696) Variable Treatnment N Geonetric neans Poi nt
estimate 90% Cl Mean Prothronbin tinme (AUCPT/ 144) (sec) LCZ696 200 ng +
Warfarin 25 ng 25 16. 45

On Day 1, subjects are administered the study drug, 200 mg trisodium [3-((1S,3R)-1-
biphenyl-4-ylmethyl-3-ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3’-methyl-2’-
(pentanoyl{2”-(tetrazol-5-ylate)biphenyl-4'-ylmethyl}amino)butyrate] hemipentahydrate
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-biphenyl-
4-ylmethyl-3-ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3’-methyl-2'-
(pentanoyl{2”-(tetrazol-5-ylate)biphenyl-4’-yimethyl}amino)butyrate] hemipentahydrate
or placebo morning dose.

Pre-dose pharmacokinetic samples for trisodium [3-((1S,3R)-1-biphenyl-4-ylmethyl-3-
ethoxycarbonyl-1-butylcarbamoyl)propionate-(S)-3’-methyl-2’-(pentanoyl{2"-(tetrazol-5-
ylate)biphenyl-4'-yimethyl}amino)butyrate] hemipentahydrate are collected on Day 3
fboth 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

shacks are provided 30 minutes after evening dosing on all dosing days.

Treatment Period 2: Subjects are requ‘ired 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.
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1.00 0.99, 1.01 Placebo + Warfarin 25 ng 25 16.51

Peak prothronmbin time*

(sec) LCZ696 200 ng + Warfarin 25 ng 25 21.88 0.99 0.97, 1.02
WO 2012/027237 PCT/US2011/048542
Table 2: Pharmacokinetic (PK) Results
Adjusted
Geometric Ratio 90% ClI
Analyte |Parameter [Treatment N means (x LCZ696) ffor ratio
R- AUCinf LCZ696 200 mg +[25 164891.96 0.98 0.96,
Warfarin [[hr*ng/mL] {Warfarin 25 mg 1.00
Placebo + 25 166153.48
Warfarin 25 mg
AUClast  [LCZ696 200 mg +[25 [58796.87 0.99 0.97,
[hr*ng/mL] Warfarin 25 mg 1.01
Placebo + 25 [59534.11
Warfarin 25 mg
Cmax LCZ696 200 mg +[25 [1325.29 0.96 0.91,
[ng/mL] Warfarin 25 mg 1.03
Placebo + 25 [1373.71
Warfarin 25 mg
S- AUCInf LCZ696 200 mg +[25 [50677.20 0.97 0.95,
Warfarin [[hr*ng/mL] [Warfarin 25 mg 1.00
Placebo + 25 152027.31
Warfarin 25 mg
AUClast  [LCZ696 200 mg +[25 {46647.81 0.98 0.95,
[hr*ng/mL] Warfarin 25 mg 1.01
Placebo + 25 147570.37
Warfarin 25 mg
Cmax LCZ696 200 mg +[25 [1344.45 0.95 0.88,
[ng/mL] \Warfarin 25 mg 1.03
Placebo + 25 [1414.20
\Warfarin 25 mg
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Pl acebo + Warfarin 25 ng 25 22.00 Mean | NR(AUCI NR/ 144) LCZ696 200 ng +
Warfarin 25 ng 25 1.29 1.00 0.98, 1.01 Placebo + Warfarin 25 ng 25 1. 30
WO 2012/027237 PCT/US2011/048542

AUCIinf 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.
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Peak INR 5 LCZ696 200 ng + Warfarin 25 ng 25 1.88 0.99 0.95, 1.03 Placebo

+ Warfarin 25 ng 25 1.90
War f ari n;wBe@oteaars7f or pl acebo + Warfarin
LCZ696 + Warfarin;

hours for

* Median tine to peak PT: 36 hours for

Table 3: Pharmacodynamic (PD) Results

* Median time to peak PT: 36 hours for LCZ696 + Warfarin; 36 hours for placebo +

LCZ696 +

Medi an tine PoTSaki1l0MR42 36
36 hours for placebo + Warfarin

Ratio of
Geometric mean
(£ LCZ696)
Variable Treatment N |GeometricPoint  [90% CI
means  [estimate
Mean Prothrombin time {LCZ696 200 mg + |25 [16.45 1.00 0.99,
(AUCPT/144) (sec) Warfarin 25 mg 1.01
Placebo + 25 [16.51
\Warfarin 25 mg
Peak prothrombin time* |LCZ696 200 mg + 25 [21.88 0.99 0.97,
(sec) Warfarin 25 mg 1.02
Placebo + 25 [22.00
\Warfarin 25 mg
Mean LCZ696 200 mg + 25 [1.29 1.00 [0.98,
INR(AUCINR/144) Warfarin 25 mg 1.01
Placebo + 25 11.30
Warfarin 25 mg
Peak INR ° LCZ696 200 mg +[25 |1.88 0.99 [0.95,
Warfarin 25 mg 1.03
Placebo + 25 [1.90
\Warfarin 25 mg

Warfarin

$ Median time to peak INR: 36 hours for LCZ696 + Warfarin; 36 hours for placebo +

Warfarin
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Results The results fromthe pharmacokinetic (PK) analysis in Table 2
indicate that the 90% confidence intervals () of the geonetric nean ratio
for both woCommd7Bmax of R- and S-warfarin, wth LCZ696Pamdsesiloesss2 LCZ696
(pl acebo) were within 80 - 125% range (Figures |la and 1b). Hence, no
steady-state drug interaction was found when LCZ696 200 ng b.i.d and
warfarin 25 ng single dose were co-adm nistered in a human subject.

Co-adm ni stration of LCZ696 and warfarin did not change the

phar macoki netics of LCZ696. The results fromthe pharnmacodynam c (PD)
analysis in Table 3 indicate that LCZ696 200 ng b.i.d. did not affect or

i npact Regitaant i coagul ant properties of warfarin as reflected in the
prothronbin tinme and INR tine-course follow ng intake of warfarin 25

si ngl e ThBSesyltsifepm de phaymacgkinetie (Rhanalysis in Tate 2rindipatetthalthe 898e6

(conpo : = 1 : f el YISy rfarin
Lt eat nopgdohel Moo PR R Ihoafi vty for Bofh Ao CRER ¥ Kot %1

t he abSewadarsf, witht G266 and withdutlLCZRES (platehea) Ward withiN80holAPYo targepr esent

i nventi bee escribed in il with reference.to exanpl ove, it
o iR BvBEI A1 5FERHS Tl Eaie Al i S Shates R SRR E gt rom
t he spR00imgb.i.4aadiwarearin 201mg sSgle dose Weé BB dnsinisteredim®hb®@anaiubjgceat i ng
hypertg%si%_ and/.or FL&venti ng or treating heart failure in a nmapmal

recei vioRPHURINISIAHAR QF KHEOPRaPd WrrEmshd §Pg‘"d‘aé‘6ﬁ1th?§f‘é?m¢@kt’@t'§%PH mamal :

a) a phatzgggeuti cal conposition conprising a therapeutically effective

anount of the conpound of the fornula: RA1)(A2)1(Oy x H20 (1) wherein Al
is S-Nvaleryl-N-{[2"-(1Htetrazol e-5-y1)-bi phenyl-4-yl]-nethylyvaline in

t he ani . . -

(2R 4SRRI e onermacadynaryis () ABBYSIR P Tbleg) iSRS Mt L6250 noi o
aci d e2dimgbi.drdidmaot béfectroramphol the ahfiedggulant propertiesof warfariilag o 3; and x
Is Ot ?ef?é’cted 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.
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O b) a pharmaceutical conposition conprising a therapeutically effective
anount of (i) valsartan or a pharmaceutically acceptable salt

t her eof ; WO 2012/02(1377) PCT/US2011/048542

N- ( 3- car boxy- 1- oxopr opyl) - (4S) - (p- phenyl phenyl net hyl ) - 4- am no- 2Rnet hyl but an
oic acid ethyl ester or (2R 4S)-5-biphenyl-4-y1-4-(3-carboxy-propionyl

am no) - 2- net hyl - pentanoi ¢ acid or a pharnaceutically acceptable salt

t hereof ; and (tii1) a pharmaceutically acceptable carrier. 2. The

met hod of claim 1 wherein the mammal is a human. 3. The nethod of any of
the preceding clainms wherein the conpound of formula (1) is trisodium

[ 3- (( 1/R)s dlaimathieny 1- 4- yl net hy1- 3- et hoxycar bonyl - 1-

but yl car banmoyl ) propi onate-(S)-3"'-nmet hyl -2' - (pentanoyl{2"-(tetrazol -5-yl ate)
bi phenyl-4'- vyl et hyl }am no) butyrate] hem pentahydrate. 4. The et hod of
any of 4t Wafan } i | : onpri ses
i i S B o e A R I & ey cor

5. Themammaldeo¢ivingyandifcoagalant trssapngoropasing adménistiering hesaidamamiail:l ure i s

eart  PhARAEeksy R B pesfio pafpfbioo dhHlepenlily'staffita avBlptifine " " °

deconpeospbeand bithetfofmaalhur e, heart failure with reduced ejection fraction,
or heart failure, wth eserved ejection fraction. 6. The nmethod of any of
t he preceding cllél}(\nﬂéﬁ)ﬁéhéix @) t her apeutically effective anount of
conpouilefinformula (1) is effective to induce at |east one physi ol ogi cal
effect in the human subject including vasodilation, diuresis, natriuresis
and cofisnatN-valernt-hNef(a .H-teﬁazﬁﬁé-nlé%mnMH—dHWQihY'i—ﬁ%'irmiedbeian'@ncl ai ns
wher ei fbr?nhe t herapeutically effective amount of conmpound of formula (1) is
effective’to inhibit one or nore physiological events in the human subject

i ncl udApGs (2&548)R5biphenyi-44y]-44($carboxggirgpiohylpatin)d-fethydbentanoietsich and
conbi n%ﬁ{xpné theiéeof. f8 The met hod of any of the preceding clains wherein
the hu RHE™ PrBG PO PMBuf f ered a nyocardial infarction. 9. The nethod
of any(@©4t) ishecatigcedi ng cl ai ns wherein the human has an enl arged heart.

10. The _net hod of any of the preceding clains wherein the human has

at her 0¥ &f®3iand 11. The nethod of any of the preceding clains wherein the
human Qasglgygertension. 12. The nethod of any of the preceding clains
wherein t?1e conpound of forrmula (1) is administered in conbination with one
or norer pharmaceutically acceptable carriers.

b) a pharmaceutical composition comprising a therapeutically effective amount of

(i) valsartan or a pharmaceutically acceptable salt thereof;

(i) N-(3-carboxy-1-oxopropyl)-(4S)-(p-phenylphenyimethyl)-4-amino-2R-
methylbutanoic acid ethyl ester or (2R,4S)-5-biphenyl-4-yl-4-(3-carboxy-propionyl
amino)-2-methyl-pentanoic acid or a pharmaceutically acceptable salt thereof; and

(i) 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 (l) is
trisodium [3-((1S,3R)-1-biphenyl-4-ylmethyl-3-ethoxycarbonyl-1-

butylcarbamoyl)propionate-(S)-3’-methyl-2’-(pentanoyl{2"’-(tetrazol-5-ylate)biphenyl-4'-
ylmethyl}amino)butyrate] hemipentahydrate.
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13. A pharmaceutical conposition for treatnent of hypertension and/or
prevention or treatnent of heart failure in a mammual receiving

ant i - coagubant2/2msrapy conprising: a) a therapeuti cal |l ypefrfuseatiipessanount of
t he conpound of the formula: [(ALl)(A2)](COy x H20 (1) wherein Al is
S-Nvaleryl-N-{[2'-(1H tetrazol e-5-y1)-bi phenyl-4-yl]-nmethylyvaline in the
anion form A2 is

(2R, 4S) - 5- bi pheny1-4-y1-4-(3-carboxy- propi onyl am no) - 2- met hyl - pent anoi c
acid ethyl ester in the anion form (Cat) is a cation; y is Ito 3; and X is
O0to 3; or b) atherapeutically effective anount of (1) valsartan or

a phar aaqgetéethbl of éﬁ?@ﬂih’éb;br@cé(ﬁhé cldivfs QfHereia e anticoagliant treatment
N- (13- car boxy- 1- oxopropyl) - (4S) - ( p- phenyl phenyl net hyl ) - 4- anmi no- 2Rmet hyl but an

oi ¢ acPaMeiiFgR admingsiration of warfsyinor g iiasmareuioally aceeptebieisalt yheseehi ony |

am no) - 2- met hyl - pentanoi c acid or a pharnmaceutically acceptable salt
thereof. 14. The pharmaceutical conposition of claim 13 wherein the
conpouhdTioe nfethadiblary 9f the precedingotlaims whersirnt thhedearidailurerie cohgestiweeut i cal |y

accept 3bL¢ (GRTE 1§k Reart 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 (1) 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 (1) 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 (l) is

administered in combination with one or more pharmaceutically acceptable carriers.
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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
A, is S-N-valeryl-N-{[2’-(1H-tetrazole-5-yl)-biphenyl-4-yl]-methyl}-valine in the anion
form;
Az is (2R,4S)-5-biphenyl-4-yl-4-(3-carboxy-propionylamino)-2-methyl-pentanoic acid
ethyl ester in the anion form;
(Cat) is a cation;
yis 1to 3; and
xis0to 3;
or
b) a therapeutically effective amount of

(i) valsartan or a pharmaceutically acceptable salt thereof; and

(i) N-(3-carboxy-1-oxopropyl)-(4S)-(p-phenylphenylmethyl)-4-amino-2R-
methylbutanoic acid ethyl ester or (2R,4S)-5-biphenyl-4-yl-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 (1) is

in combination with one or more pharmaceutically acceptable carriers.
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