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Efflux pump proteins located at the apical membrane, which include various drug
transporters of the ATP-binding cassette (ABC) family, e.g., ABC transporters such as
MDR1, MRP1 and MRP2, may drive compounds from inside the cell back into the intestinal
lumen, restricting their oral bioavailability by preventing their absorption into blood. The
second major hurdle to face is the liver where drugs are transported passively or by
saturable transport processes from the portal blood across hepatocyte plasma (sinusoidal)

membranes and bile (canalicular) membranes into bile. Efflux pump proteins located at the
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rotenlnhlbltor (see Chan et al
25-31, 204).maceut . SclL1 21, 25-51, 2004) Surpri si ngl y, it
has now been found that many renin inhibitors, e.g.
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he entire contents of
Patantsd\{p 5;@9 111, No. 6,197, 959 and No 6,376,672, the entire contents of which are
incorporated herein by reference, are substrates for a prominent efflux system, and are
actively transported by the members of the ABC family, in particular MDR1 and MRP2.
Thus, the bioavailability of these renin inhibitors may be improved by inhibiting the effiux

mechanism involved, in particular, by inhibiting the drug transport by MDR1 and/or MRP2.

Figure 1 shows the effect of the renin inhibitor SPP100 on the ATPase activity in membrane

vesicles expressing high levels of MDR1.
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derivatives as disclosed in U S. Patent
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Spﬁgﬁ%hfjﬁ §5ggeq d for inproving the bioavailability,
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rotein I fhi The efflux protein iInhibitor
to airearaohal, @sse@alkyda hpmaih in need of such treatment a combination of a renin
inhibitor and an efflux protein inhibitor. The efflux protein inhibitor is administered in an
amount such that the bioavailability of a renin inhibitor is improved in comparison with what
the bioavailability would be in the absence of the efflux protein inhibitor (e.g. 10 % when
administered orally to humans). An efflux protein inhibitor and a renin inhibitor are preferably
each co-administered in an amount such that the combination has a desired therapeutic

effect, e.g., an anti-hypertensive effect.

In particular, the present invention provides a method for improving the bioavailability of a &-

amino-y-hydroxy-e-aryl-alkanoic acid derivative, which method comprises co-administering
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wellXnD@n i the art, it may be a competmve ora non competitive inhibitor, or it may operate
by a mixed mechanism. Whether such an inhibitor can affect the efflux of a certain renin
inhibitor depends, inter alia, upon the relative affinities of the renin inhibitor and the efflux
protein inhibitor; the relative aqueous solubilities of the renin inhibitor and the efflux protein
inhibitor, because this would affect the concentration of the two at the efflux pump in vivo
when they are in competition; the absolute aqueous solubility of the efflux protein inhibitor,

because it must achieve a sufficient concentration at the efflux pump in vivo to effectively



2295-2301 (2002). In addition, it may be noted that an
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Preferaidy ai 3-amiriort-iyydsdxyao-esfratkanaipiasio aarivative qfé'v% pregeririnveqtion
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present invention i hi Bl , g7 g.%3 PSC833.
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derivative Bt ,
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Mor%ﬁ) Ie\‘%a?(a}ﬁéyu & o rﬁﬁw 93):'@ %iy?t%‘ﬁg)l h&te)l’élgrdeo {lvé‘twe of the present invention
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isopropyl; or a pharmaceutically acceptable salt thereof; is co- -administered with a MDR1

inhibitor, e.g., PSC833.

Most preferably, a 8-amino-y-hydroxy-w-aryl-alkanoic acid derivative of the present invention
which is (28,48,58,78)—5-amino-4-hydroxy—2-isopropyl-?—[4-methoxy-3-(3-methoxy-propoxy)-
benzyl]-8-methyl-nonanoic acid (2-carbamoyl-2-methyl-propyl)-amide hemifumarate, also
known as SPP100, is co-administered with a MDR1 inhibitor, e.g., PSC833.
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emulsioposi $uspeasiange pr ef er abl y aqueous i sotoni ¢ sol utions
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nven m xi'ng, gran
acticomigredientet hods, respectively, and contain about
0.1-75% preferably about 1-50% of the active

Moﬂers%%aﬂi:ﬁ@f the present invention provides a pharmaceutical composition comprising a
therapeutically effective amount of a renin inhibitor, preferably, a 8-amino-y-hydroxy-w-aryl-
alkanoic acid derivative, in combination with an efflux protein inhibitor, said efflux protein
inhibitor being present in an amount such that, following administration, the bioavailability of

a renin inhibitor is improved by at least 5 %.

Preferably, a pharmaceutical composition of the present invention comprises a MDR1
inhibitor, e.g., PSC833. ‘



More specifically, the present invention provides a
phar maceuti cal conposition conprising a
woOhercapsti cal |y ef fective anount of a renin i ROTHEPR@S/008369
preferably, a d-am no-g-hydroxy-w aryl al kanoi c aci d
derivative, in conbination wifh an efflux protein
inhibitor, said efflux protein inhibitor being present
in an anount such that, follow ng adm nistration, the
PrefatRAY %'S&f'éﬁ'hééédic&fco%pbgﬂbﬁ‘ of ihBippédet inventioMiopyRidedy seimino-y-
I"east % Preferably, a pharmaceutical conposition of
hydiog-opargsalkandinsee dedvative apthe dersnida MDRL i nhi bi t or,
e.g., PSC833.Preferably, a pharmaceutical conposition
of the present invention dnp 15q$ a\ d- am no- Q-
hydr oxy-w-aryl - al kamgNg asi d derivati Hyit he formul a
wherein Ri is Cl-4al koxy; and RB and R4jjare
i ndependenR, or a pha®nmaceuti@ally (
accept abl e sa of ; in conbination with a wDRl
inhibitor, e, g 3. More preferably, a
pharnaceutﬁéal conposition of the present invention
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PSC833. Most preferably, a pharmaceutical conposition
Morefprefaeabjy; e pbatmacewgealicompositipn Pkias presgst invention comprises a 8-

AS!I 5S 7S) - 5-am po- 4- r Vel 4= et hexy- 3
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© in particular, a d-am no-g-hydroxy- w aryl al kanoi c
Modiprafedbly, 5 ahbreacedtical coBPRSIOE) ofdthe argseat imsrdianicorlpriges

C e salt thereaf. s i % . :
S EReR LT B WA el TR et TR R oy benayl
8-mietigl-asrianbit avikhEicarbgmayiCsmethiybpreppiamids hemifumarateun gembination -

th rve. ( AUC) g the serumor plasma
wﬂ%ﬁpﬁtlpﬁpft%rne ﬂ%&ééf{?; al ong the ordinate (Y-axis)
agai nst tine along the abscissa (X-axis). Cenerally,
Prefdrgbly,ahal BivatailabiityGf raapnidsemibitan, inyeiteulanfa §amiresy-hakexy-o-aryl-

oS B 518108 8 SR ROR Y el 2B oo

impﬂﬂ/@wb@teitmst Q%_adm: n! stration a reni n i nhi bitor and an
ef flux protein inhibitor nmay al so i ncrease Crax

Bioavailability of a drug may be assessed as known in the art by measuring AUCs, where
AUC is the area under the curve (AUC) plotting the serum or plasma concentration of a drug
along the ordinate (Y-axis) against time along the abscissa (X-axis). Generally, the values
for AUC represent a number of values taken from all the subjects in a test population and

are, therefore, mean values averaged over the entire test population.

Co-administration a renin inhibitor and an efflux protein inhibitor may also increase Cynax
relative to dosing the renin inhibitor in the absence of an efflux protein inhibitor, and this is
provided as a further aspect of the invention. Crey is also well understood in the art as an

abbreviation for the maximum drug concentration in serum or plasma of a test subject.



relative to dosing the renin inhibitor in the absence

of an efflux protein inhibitor, and this is provided
wa0@/0fisne her aspect of the invention. Crax i SrPara®2005/008369

wel | understood in the art as an abbreviation for the

maxi mum drug concentration im8serumor plasma of a

test subject.Since the present invention has an aspect

that relates to treatnment with a conbi nati on of

Sin&OAB PriNd At W%rﬁl?)nrﬁé% éheas?@cﬁﬁé‘ﬂ rBlafdseb e atRdRvathel dombiR&tion of
I nvention also relates to combining separate
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whetFBSSFEHE QLoD AR R PIRY P A ACST S AR T it ogeoe forms (e..
oral%fhﬂ'@jéﬁﬁﬂé@l) Jn’@%ndhmlstﬁeﬁéd@tl diffgramitdosag@ intervald vernwagetittasion of the
when the se co onents, are

referably. -
inchAgkiAl speper TGN i AR Py TP E=bing Bngfoiag dn the
cas®af ﬁ\@tnﬁﬁ’téﬂt)mve@tlw a(ﬂ(mt}ﬁéréfo@é eshpiisedt f f er ent dosage
intervals, or when titration of the individual = =
(1) z thepaneatically sffective ayoatit 9ha icomppsitieresprpidpinga refwn inhibitor, in

vor LA O PIVAORL Py 0 SR Gy 16kRGo,or
phatmmemnpmwuacaéptyblefshbcﬁtare@‘ amba pharmrnacauti@aﬂ'pasd:emtatﬂe carrier or

dilu%pq %SP&??%%EQW inhibitor, in partl cular, a

w-aryl - al kanoi ¢ acid derivati ve,

2) & c&nposﬁ?danl&ﬂnpr%fngaarp&ﬂﬁm‘b@éiﬁ irfhitoy it &pbaiIsacts &lat, following
t her eof , phar maceutical | y acceptable carrjer or

adnunlstL@@n, thprbl@vaﬂatgltty 6o sRyEn nbibipr, in particular, a 6-amino-y-hydroxy-w-aryl-
alkanoic acid derivative, e.g., SPP100, or a pharmaceutically acceptable salt thereof, is
improved by at least 5 %, and a pharmaceutically acceptable carrier or diluent, in a second

dosage form; and

(3) a container for containing said first and second dosage forms.



(2) a conposition conprising an efflux protein
inhibitor in an anount such that, follow ng

wadomicruismsat i on, the bioavailability of a reni RCT/EP2005/008369
inhibitor, in particular, a
d- am no- g- hydr oxy-w aryl aI kan8ic acid derivati ve,
e.g., SPP100, or a pharmaceutically acceptable salt
thereof is inmproved by at least 5 % and a
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hydeoxy-¢-apbataaoic Reid ‘deReativenefa GRIVIO00er aPhwmacawisaly aepeptable salt
mekﬁprove t he b|oavallab|I|ty pref erably oral

bi"cavailability, of a renin inhibitor, preferably, a

d-am no- g- hydroxy-w-aryl -al kanoi c aC|d derivati ve,
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trans I S assay
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dlﬁéﬂeﬁfeﬁﬁisﬁgﬁgﬁét Hzgl%sfpg)ﬁgg g?%&er%&eéh@crgﬁggﬂ id bRAhe h@PLSE activity, while

nmbrane prepar ati ons
inhibibors mhlbmf@eAlISBltnea%Eia@ma@hwtysile dhe AT BRsmactixfymeasured in the
pre%&c'evdfta tl‘rgﬁatst é%{g?ﬁ‘f eéscﬁllrx n%}'g%‘?g% lﬁﬁlglﬂ ?tru i[ﬁy be performed.
As vﬂmtraled yereumnIEsxampiﬁ biRigure 1)n$PH1Q0 lﬂh’@aﬁ%ﬁa’fbelﬁé’a&ﬂaﬁ@ety in.

t t nd/ P
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sugigestiny thatthe Sefﬂmtlsgsten‘ﬂylvdﬂﬁeqoie SRR 198drandgorit Isl pestibit MOR1.

herein in Exanple 1 (Figure 1), SPP100 increases the

ATPas ct.vi i i ak
s LERBE, BB BrOT BN iR S lnea an
appsoMigetedibyon Cacd-2 chibasSayl asﬂ%ymmm\m@amenimhspatw%arm Act.

tr It ssi hl. e
ol 1 30815z7 SO 4 kP o R e, ekt or e
trargpbremroteth antthaficacy vha edmbyurad ﬁanfmblﬂtreeéﬂlum@m}n #wolved may
as \&éf@é Hgt%drh@aggb@§ (?af%?erfll ass(ég%lgfz? I xa J]aigelﬂdmr?gﬁ‘lé ldentlfled as a low
to rhdueriteqrphesble Ehmpomm@mtﬁmsztapemeabﬂltﬁ 42160%) being addmonally a
substrate for a prominent efflux system (Figure 2). However, in the presence of the MDR1

inhibitor PSC833 the permeability of SPP100 increases significantly, i.e., PSC833 inhibits
the efflux of SPP100 with an 1Cs, value of about 0.1 pM (Figure 3).

The effect in situ of co-administration of an efflux protein inhibitor, e.g., a MDR1 inhibitor, on
the biliary excretion of a renin inhibitor may be investigated by comparing the amount of

compound excreted into bile, in the presence and the absence of an efflux protein inhibitor.



transporter protein and the efficacy of a conmpound to
inhibit the efflux systeminvolved may as wel |l be
wdeomrondaed in the Caco-2 cell assay. For exanmpC&EP2005/008369
SPP100 is identified as a | ow to noderate perneabl e
conmpound (intrinsic perneabi-l10ty < 80%, being
additionally a substrate for a prom nent efflux system
(Figure 2). However, in the presence of the MDRL
For b%\h@g Wthgﬁ@%é&cé e SEETPRIRY Cledrtoe %Pgib@Qoo Bet8asasby 07% as
significant ., PSC833 inhibits the efflux of
cComMBRFELO0 cantrel %ﬁun imred).ue of about 0.1 mM (Figure 3).
The effect in situ of co-adm nistration of an effl ux

SlmEérﬁ{ ﬁienefféahinhh\}d)éf’coeacﬁmmsﬁam AneHIB 5rﬁfe|n @Hnbﬁt&e e.g., a MDR1

excretion of a renin inhibitor
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i nhibitor, on the bioavailability of a renin inhibitor
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the Qﬁcfep% CF? tﬁé]foﬁ&ﬁlﬁﬁ Zcf‘a oﬁ* s WI%\[}\)@fuﬁ)]ell é]a@drﬁiléri/ ltd@ﬁ&%véﬂﬁat one skilled

osenor na I ncreased
in trm@team: eisiot trepegediag d@{scrmorﬁ mtﬂjz%@ﬁﬂé?%‘?ﬂ“ inyopisn thfIS Taest

rto*f‘ﬂe%ﬂirgl the %Qér‘?xﬂle‘é"h%ré imaredte @h@tr@&%f@m@?e?ﬁﬂlhﬁ?étﬁ@ and not a

I'scl oses the invention.including preferred
‘hml’tehmqiﬂ‘ieﬁp@pet plche pfesenbiaventioatin apgwand i mprovenents of
t he enmbodi nents specifically disclosed herein are
within the scope of the follow ng clains. Wthout
Exampleer el aboration, it is believed that one skilled
in the art can, using the preceding description,
ATRaselassayt he present invention to its fullest extent.

Therefore, the Exanples herein are to be construed as
Effluremetiiated byLte humend1RR Y, the huemaniMRR her s hemandRER ép@easured by

mcu%%tnﬂﬂ@ﬁ‘.@pp{ﬁ ﬁg@hne @Xﬁ%&%rbléﬂﬂﬁé/ aB‘?éﬁce Bxa ﬁre@er&c%gﬁ%sé'}umulatmg
agewmrmamuuéowm WER2, NEW@&&WF@M] toy MR&U%@Q Pragpeneeid [1mM] for
MRB? @q@ {)éﬁf'gén%?ﬁtr%fo%' %f%sdrb &?%@ig'§%§'|@!?%t%’ 1,23, 3.7, 11.1,
33. 3\@5&1100 NEMnCﬁr{sﬂz@trMJffémt prRP4 aa?1°0?r obenecid [1mM for

MRP2) with different concentrations of a drug

A 5 s stozhkgelufion 0fthe terdpayticageht of idteRS} wal. b, prépared,in a common
organic solvent, e.g., dimetylsulfoxidé, ethanol, methanol and acetonitrile, such a way that
addition of the stock solution or its dilutions into assay mixture produces the above
mentioned final concentrations, and the organic solvent used is 2 % of the total volume (v/v).

All the solutions used in this assay will be maintained at pH 7.4.

Membrane vesicles maintained at -80°C will be used for the ATPase experiments.
Transporter mediéted efflux may be determined as described in literature (Sarkadi, B. Price,
E. Boucher, R. Germann, U. and Scarborough, G. J. Biol. Chem. 1992, 267: 4854-4858).
Briefly, membrane suspension in the presence and absence of a test drug, stimulating
agent, Na;VO, 60 mM and Glutathione 2 mM (only for MRP1 and MRP2 transporters) is



33.3 and 100 mMM in transport buffer at pH 7.4 at

37°C. A5 nMstock solution of the therapeutic agent
wohodcrvizmest will be prepared in a conmon or gaRCT/EP2005/008369

solvent, e.g., dlnetylsquOX|de et hanol , net hanol and

acetonitrile, such a way that bddltl on of the stock

solution or its dilutions into assay m xture produces

t he above nentioned final concentrations, and the
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25 mirspeB%i@nN in the presence and absence of a test drug,
stimul ati ng agent, Na3VvO4 60 mM and G utathione 2 mM
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stafliatf clipdo® BRICEAEY KmdABPEERs blodded, S wod i B presentea as
me&tih biandardfdediationyl dﬂﬂwe%dﬁeﬂmbulbipeﬁom @uB)e ulestdtistical analyses are
| ncubat.i o 20 mn for , 60 mn for MRP1
per&gﬁraeggslﬁg "FrB?O%ﬁ\@%éL 8,Qf:tervvards the ATPase reaction
is stopped by adding SDS (5% to each incubation.
To éditate alotelsd-talled sheaionidia; V) sepkijite)ataesaortee A&'@ekabeﬂvﬁy for each drug

lorinetric detect ncu
and G SRR TarL A <3iec TR PhTeIds0te e Rl e e iR ' e O« have to
be §UDtiastedd@Buthe i aaluds3Deasuredsitingut dlapy @y i ThesasVO, sensitive transporter
termne e stapdard aur e the i berated. . .
A BT 4T LR P R 8o aI°B e I ™BE D Ohvicing the
nunibes Bwtmbm:meﬂmsmbrmbmamcbddew teedaobiveeliaindtthetime of incubation in
.experinents perfornmed (n = 2). Al statistical
m'”e(ﬁgl” 5? are perforned using Mcrosoft EXCEL 5.0c. To
cal culate the so-called specific (Na3VOQ4 sensitive)
Exdmplegport er ATPase activity for each drug and
drug-concentrati on assayed the Pi values determned in

Caddig cpnassqice of Na3VO4 have to be subtracted fromthe
Pi val ues neasured w thout Na3VOQ4. The Na3vVO4

Ca&eD 8éll moRolbyérs YRWrt 6 PETTilteis fivr 2126 @layS af uddd for the transport

li ber at elﬁi-[eﬁg: nbr ane pr ot ei g‘ﬁ&ﬁ?h C%lp be det erm ned P% ,
eXpg[igehieng X ABBP R CIFMARNBYEL "ot Tilters as
wemkd@@}owpgacﬂhewldneammouheam melnzslf isideeatiiiddass folfows: MPrior to the

ur e -

tran po expenr?wentEt)l('lenB,ture med?\?r% in ecaeccept%?cszgrxpartment (0.2 mL for apical
and 1.0 mL for basolateral sides) is replaced with acceptor solution (HBSS, when relevant
containing the inhibitor of interest) preincubated at 37°C. To start the experiment, the
medium in the donor compartment (0.35 mL for apical and 1.15 mL for basolateral sides) is
replaced with donor solution (compound in HBSS, when relevant containing inhibitor of
interest) pre-incubated at 37°C. Aliquots of 150 uL are removed from the donor and the
acceptor side after about 1 and 120 min. Transport experiments in both apical-to-basolateral
and basolateral-to-apical directions are performed in friplicate at 37°C in an incubator without

shaking.

The suitability of Caco-2 cells for transport experiments is examined by measuring the



Caco-2 cell nonol ayers grown on PET filters for 21-25

days are used for the transport experinents. The fl ux
wohomonpounds across Caco-2 cell nonol ayers gr eGAVE®Z005/008369

PET filters as well as across PET filters al one

wi t hout Caco-2 cells is deter'@d-ned as follows: Prior

to the transport experinent, the culture nmediumin the

acceptor conpartnent (0.2 nL for apical and 1.0 nL for
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5 Transport experinments in both
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sets is examined by t-test. The probability level for assignment of significance of difference
is p < 0.025. All statistical analyses were performed using Microsoft EXCEL 5.0c.

For 1 uM concentration of SPP100 within a time period of 120 min an apical to basolateral
transport of about 0.2:10°° cm/min is detectable. Basolateral toapical transport on the other
side occurred with a permeability value of about 10-10"° cm/min, which is significantly higher

than the apical to basolateral transport.

For 1, 5, 10 and 50 uM concentration of SPP100 a gradual increase of apical to basolateral
transport is observed, approaching a plateau permeability value of about 7-10”° cm/min at 10
4M. Basolateral to apical transport on the other side does not change significantly with

increasing concentrations.

The recovery values for Caco-2 transport of SPP100 (1, 5, 10 and 50 #M) are generally very
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bolus solution (0.015 mg base/mL) with subsequent intravenous infusion (6.67 mL/h/kg ) of
["“C]-labeled SPP100 hemifumarate infusion solution (0.022 mg base/mL).

Intravenous bolus administration of following compounds are carried out after two hours:

o treatment group 1: a 1/3/1-mixture of ethanol/polyethylene glycol 200/5% glucose
solution (5 mL/kg; vehicle);

¢ treatment group 2: PSC833 with a dose of 10 mg/kg; and

e treatment group 3: probenecid with a dose of 50 mg/kg.
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intervals (before and after probenecid administration).

From these results (Figure 4) it may be concluded, that MDR1 seems to play an important
role in the biliary clearance of SPP100 and SPP100-related compounds. Furthermore,
MRP2 seems not to be involved in the biliary excretion of SPP100 and SPP100-related

compounds.

Example 4:

In vivo bioavailability experiment

The following study may be employed to investigate the relative oral bioavailability of
SPP100 in male rats following a single oral administration of SPP100 hemifumarate with or

without oral co-administration of PSC833. To elucidate a dose dependency of the co-
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in 0.9% sodium chloride solution, and PSC833 in a
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In rﬁﬁtf?cﬁ%@/ c{;yg%lj ﬁﬁé;gﬂﬁal%s lf%ln"}ff%ﬂ‘:argtg % ﬁwé’ t%s%ﬁ%% Gnd %MEIEP@PI"{’OO is only
detected in plasma up to 2 h post dosing. Cpex amounts to approximately 24.8 £ 27 ng/mL
and tm;x is reached at 0.44 £ 0.1 h after dosing. The dose-normalized AUC(0-t,,1) value is
2.38 * 3.4 [(ng*h/mL.)/(mg/kg)].

In rats orally dosed with SPP100 hemifumarate (6 mg base/kg) and PSC833 (5, 12.5, 25 and
50 mg/dose), SPP100 is detected in plasma up to 24 or 48 h after dosing. Compared to the
rats receiving the vehicle, Cy.x increases to values of 35.7 + 18, 115 + 93, 81.4 £ 19 and
26.7 £ 18 ng/mL and ty.x to values of 4.8 + 1.8, 4.95 4.2, 15.2 £ 18 and 3.06 + 1.9 h for
PSC833 doses of 5, 12.5, 25 and 50 mg/kg, respectively. The dose-normalized AUC(0-tas1)
values are ahout 23, 69, 76 and 17 times higher than in the vehicle group for co-
administered PSC833 doses of 5, 12.5, 25 and 50 mg/kg, respectively. A reason for the
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shaken for a few min at and then frozen to -192°C under nitrogen and [ "C]-labeled
methyl iodide (3.7 GBq at 2.04 GBg/mmol, 1.82 mmol, available from Amersham

1/2

Biosciences), is vacuum transferred over to the reaction mixture. The ampoule is sealed
under vacuum and allowed to warm slowly to RT over a period of 1 h. The ampoule is
vibrated at 50°C for 16 h. The ampoule is then re-frozen to -192°C and the volatile solvent
and unreacted ["“C]-methy! iodide are removed by lyophilization. The crude cyano-[**C]-
dimethyl-acetic acid methyl ester is then analyzed by GC to ensure that < 0.2% mono-
methylated by-product is formed. The material is then used for the next step without further

purification.

B. 2-Cyano-2,2-['“Cl-dimethyl-acetamide

Ammonia gas is bubbled into a flask containing dry methano! for 30 min at RT or until the
molarity is 5 M or above. To crude title A compound, cyano-["C]-dimethylacetic acid methy!
ester, is added the freshly prepared 5.5 M NH; in MeOH (3 mL, 16.5 mmol) at RT. The
reaction is stirred at RT for 2 h after which all of the starting material is converted to the
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in need such treatnment, a conbination of a renin
hydraxticbpybalkarric asid @ntide derabyaion aiRharmaeastically acsepiablg sgit thereof.

according to Caim1l, wherein the efflux protein

Cnhi b . ‘ b e ’ g Coli o
% Lo e SgoRy RO ARbin g S Bl LR BRF 4 kancic acid
amide artivative yas thedicorylaw- ar yl - al kanoi ¢ aci d ani de

derivative, or a pharnmaceutically acceptable salt

thereof. 4. A method accofHin 4toHCI im3, wherein the

d- am no- g- hydroxy- wiarylAal oil.a Nilde

derivative has the formjla wherBin RL i R2 is or

Cl- 4al koxy;R,and-R R4 are i @depende@tly br a{I\ched
Cl- 4al kyl ; or @ Aceutically acceptable salt’
thereof. 5 ethod gccording to Caim4, wherein the

d- am no- g‘ﬁ?ydr oxy-w- afyl - al kanoi ¢ acid am de
hIRad £Y Sy @, 0 ULtk IR, iBEIyNofE, Jafkoxy; and
S5l 5 SRBRI S Gy 8OV 5T of koo an
Rs arspr @pyindependentiyisanahed @:i-allayl] ¢ apftarpessuticaliapgceptable salt
Iapreof. 6. A nethod according to Claimb5, wherein the
the% - . . .
-am no- g- hydr oxy-w- aryl - al kanoi ¢ acid am de
derivative is . . o
5. (29 4BHER, FSprdngiel Glaing 4 hyhareirihe Siasupe-uhydrory-faantealianoic acid

ami)ég'défi\ga%/e is a compound of formula (1) wherein R, is 3-methoxypropoxy; Rz is
methoxy; and R; and R, are isopropyl; or a pharmaceutically acceptable salt thereof.

6. A method according to Claim 5, wherein the §-amino-y-hydroxy-w-aryl-alkanoic acid
amide derivative is (2S,4S,5S,7S)-5-amino-4-hydroxy-2-isopropyl-7-[4-methoxy-3-(3-
methoxy-propoxy)-benzyl]-8-methyl-nonanoic acid (2-carbamoyl-2-methyl-propyl)-amide

hemifumarate.
7. A method according to Claim 6, wherein the MDR1 inhibitor is PSC833.

8. A pharmaceutical composition comprising a therapeutically effective amount of a
renin inhibitor in combination with an efflux protein inhibitor, said efflux protein inhibitor being



nmet hoxy- propoxy) - benzyl | - 8- net hyl - nonanoi ¢ acid
(2- car banmoyl - 2- net hyl - propyl ) -am de hem fumarate. 7. A
worbdsads@ecording to Caimé6, wherein the MDRLPCT/EP2005/008369
inhibitor is PSC833. 8. A pharmaceutical conposition
conprising a therapeutlcalIy‘@ﬁfectlve anount of a
renin inhibitor in conbination with an efflux protein
inhibitor, said efflux protein inhibitor beingpresent
pre'séht%ﬂa@ﬁmé[]ﬁt $ud ihdth@liowihg labmiMigtentiaf nthB ibfsaaitabfity ofteh@nin inhibitor
bloavallablllt of arenin inhibitor is inproved by at
is imprgyed BY 64 1e8st SA¥ophar maceut i cal conposition accordi ng
to Caim8, wherein the efflux protein inhibitor is a
9. MDRA hQr'MéEehﬁ’cEal cdiPpodtidhadcordied ol Claim 8 0NRe8intth®Bfflux protein
accord| aim8 or 9, wherein the renin inhibitor
inhipgorgs é—'\élﬁ'?ﬁ@h'%tohydr oxy-w- aryl - al kanoi ¢ acid ami de
derivative, or a pharmaceutically acceptable salt

10.t heg %ﬁérmab@utlcél E&ﬁb@@ﬁ&ﬂédc@ﬁimglweiﬁh 80P D, We@eintth@ gerti® inhibitor is
Claim 10, wherein the d-am no-

a SWWCgrv-hmr@éh@rﬂfyla%wm&rﬁ%a'a&eu Q%éW%/W@ H%/.% Phgranaceyiifgiyacceptable
salfhsksf.n RL is Cl-4al koxy-C 1-4al koxy or
Cral koxy Cral kyl; R2 is Cl-4al kyl or C1-4al koxy; and
R3 and R4 are |ndependently branched C1-4ai kyl; or
11.phah PheERceslgal gorapesiiamacerding o ¢laer dorwhersin the 8-ammO-v-hydroxy-
o-d %mzﬂs.%%tﬁidca%.ds%n@aﬁfv&'hagtr?e%%mang to Oaim il
ereln the d-am no- hydroxy- w- aryl -al kanoi ¢ aci d

am de derivative is a conppundsof formula (1) wherein
R d R3 and R4

i

p

R-i is 3- methoxypr y; |R2 i th
are isopropyl; or a%r nﬁ abl e salt
thereof. 1 A pharnaceytical cgnpositign according to

Gaim1l2, | g- hydr oxy- (1
waryl - al kanoijc agid dm de derivative is
(2S, 4S, 5S, - 5@m noR4- hydr oxy 2-isopropyl -7-[ 4-

met hoxy- 3- ( 3- met hoxy- pr opox?/ benzyl 1 8- met hyl - nonanoi
whereladRds %aibamecmaylkow orEChip kpmﬁyia)ky d¥eiig|&14alkyl or Cyqalkoxy; and

b CEMRYIL G ble salt
T TG BRSO L RS oot
the®C833. 15. A use of an efflux protein inhibitor for
t he manufacture of a nedicanment to inprove the

2 AR Sy BN ol Lo i

-aa;d-etNadbinglc_tdcarﬂUaldeactwe\rdm cermpommieofétbrmma((lpwberelmR1 is 3-

me%hglgyllpt}clapt)&ry; Il-'<5¢’ isame OXY; RG! 3|atr\8 rR4 are isopropyl; or a pharmaceutically

acceptable salt thereof.

13. A pharmaceutical composition according to Claim 12, wherein the 3-amino-y-hydroxy-
w-aryl-alkanoic acid amide derivative is (2S,4S,58,7S)-5-amino-4-hydroxy-2-isopropyl-7-[4-
methoxy-3-(3-methoxy-propoxy)-benzyl]-8-methyl-nonanoic acid (2-carbamoyl-2-methyl-

propyl)-amide hemifumarate.

14. A pharmaceutical composition according to Claim 13, wherein the MDR1 inhibitor is
PSC833.

15. A use of an efflux protein inhibitor for the manufacture of a medicament to improve

the bioavailability of a renin inhibitor, or a pharmaceutically acceptable salt thereof.



17. A use according to Claim15 or 16, wherein the
renin inhibitor is a d-am no- g-hydroxy-

worereyli3mi kanoi ¢ acid am de derivative, or a PCT/EP2005/008369
pharmaceutically acceptable salt thereof. 18. A use
according to daim 17, whereidd-the
d- am no- g- hydr oxy-w aryl - al kanoi ¢ aci d am de
derivative has the fornmula wherein RL is

16.€" %%lﬁ%é(c&“r@h& B}F1ah 19" RhieimhEsaluk prsteiRantisitoels 4808 inhibitor.
or Cl-4al koxy; and R3 and R4 are independently
branched or a pharnmaceutically acceptable salt

17.t heh veg accppding\tq,Slaira d 8 &F dPrghersindha renin WhibitRks & Hamine-y-hydroxy-
" d- ami no- g hydr ) |- . " .

o2 ARG S ahigE Yot o 2 SRR B Rk seftneroor.
3- net hoxypropoxy; R2 is nethoky; and R3 and R4 are

18.1 rs]o«pus?ybqording o Plaim i ceberenahe p-amvoepthadiosy-vadryl-alkanoic acid
thereof. 20, A ccording to Caim17, wherein the

am'Sggﬁ{'Y%'YS%ﬁﬁlmeo#éaﬁf\@ar yl - al Eanoi c acid ami de
derivative is o R
(2S, 4S,5S,7S)-5-am no-4-h Hr 0
Xy-3-(3- met hoxy- pr dpdxy)y~berm2yft- “nonanoi ¢
acid (2-carbanoyl - -propl)-arri de hem fumarat e.
2 1. A use e 1 0 Cl aim?20, wherein the MDR1
inhibitor is 33.

R2

4

y-Zﬁls rop FIl-7-[4-metho

wherein R, is Cq4alkoxy-Cyalkoxy or Cq4alkoxy-Ci4alkyl; Ry is Cisalkyl or Cqsalkoxy; and
Rs; and R, are independently branched Cqalkyl; or a pharmaceutically acceptable salt

thereof.

19. . A use according to Claim 16, wherein the -amino-y-hydroxy-m-aryl-alkanoic acid
amide derivative is a compound of formula (I) wherein R, is 3-methoxypropoxy; Ro is
methoxy; and Rs and R, are isopropyl; or a pharmaceutically acceptable salt thereof.

20. A use according to Claim 17, wherein the 6-amino—y-hydroxy-oa-aryl-alkénoic acid
amide derivative is (2S,48,58,7S)-5-amino-4-hydroxy-2-isopropyl-7-[4-methoxy-3-(3-
methoxy-propoxy)-benzyl]-8-methyl-nonanoic acid (2-carbamoyl-2-methyl-propyl)-amide

hemifumarate.

21. A use according to Claim 20, wherein the MDR1 inhibitor is PSC833.



