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( product drugs (Including the anticancer agents vinblastine and doxorubicin). For example,

many chemotherapeutic agents given orally can not show anti-tumor activity due to poor
bioavailability and their inability to enter Gl tissues. Furthermore, efflux proteins present in
hepatocytes may additionally reduce the bioavailability of therapeutic agents by elimination
via bile (see Faber et al., Adv. Drug Del. Rev., 55, 107-124, 2003).

Orally administered therapeutic agents must overcome several barriers before reaching their
target site. The first major obstacle to cross is the intestinal epithelium. Although lipophilic
compounds may readily diffuse across the apical plasma membrane, their subsequent
passage across the basolateral membrane and into portal blood is by no means guaranteed.
Efflux pump proteins located at the apical membrane, which include various drug
transporters of the ATP-binding cassette (ABC) family, e.g., ABC transporiers 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. Effiux pump proteins located at the



menbranes and bile (cana)icular) nenbranes into bile. Efflux punp proteins

| ocated at the WO 2006/ 013094 PCT/ EP2005/ 008369 -2 canalicul ar nenbranes,
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predict whether the low bioavailability is caused, wholly or partially, by the efflux proteins

discussed above, nor can it be predicted whether the low bioavailabi[ity can be increased by

co-administration of an efflux protein inhibitor (see Chan st al. Eur. J. Pharmaceut. Sci., 21,

25-51, 2004).

Surprisingly, It has now been found that many renin inhibitors, e.g., those disclosed in U.S.
Patents No. 5,559,111, No. 8,197,959 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 efflux
mechanism involved, in particular, by inhibiting the drug fransport 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.



Figure 1 shows the effect of the renin inhibitor SPP100 on the ATPase
activity in nenbrane vesicles expressing high levels of MDRI. WO

2006/ 013094 PCT/ EP2005/ 008369 -3 Figure 2 shows bi-directional transport of
the renin |%Q;g f309e- 100 across Caco-2 cell nonolayerg in the apical (AP)
to basol ateral - ( E‘) and BL-to-AP direction. Figure 3 shohSTVERIOUOBR: of the
MDRL i nhi bi tor PSC833 on the perneability of the renin inhibitor SPP100
across Caco-2 cell nonolayers. Figure 4 shows the effect of the MDRL

i nhi bitor PSC833 on the concentration of the renin inhibitor SPP100 in
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U.S8. Patent No, 5,559,111,

Accordingly, the present invention provides a method for improving the bicavailability,
preferably, oral bicavailability, of a renin inhibitor, which method comprises co-administering
to a mammal, especially a human, 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 (2.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 bicavailability of a 8-

amino-y-hydroxy-e-aryl-alkanoic acid derivative, which method comprises co-administering



In particular, the present invention provides a nethod for inproving the
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The term “efflux protein inhibitor” as used herein refers to any compound, a pharmaceutical
or an excipient compound, that inhibits the action of any ABC transporter, e.g. those
disclosed in Bakos et al. Mol Pharmacol., 57, 760-768 (2002) and Maarten et al. AIDS, 16,
2295-2301 (2002).

In addition, it may be noted that an efflux protein inhibitor which enhances the bioavailability
of a renin inhibitor may operate by one or more of a variety of mechanisms. That is, as is
well known in the art, it may be a competitive or a 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 effiux prdte‘m inhibitor,
because it must achieve a sufficient concentration at the efflux pump in vivo-to effectively



I nhi bitor, because this would affect the concentration of the two at the
efflux punp in vivo when they are in conpetition; the absol ute aqueous
solubility of the efflux protein inhibitor, because it nust achieve a

sufficient wgReRAIEL 1 on at the efflux punp in vivo to gf tively WO
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protein inhibitor is any conpound which inproves the system c exposure of a
renin inhibitor, when the renin inhibitor is dosed orally or by any other

te, d which | bstrat / 1.nhi bi f f th
Grug et 1 g 66 el et Beseat T eHinnBhamiolss; FREne apass UnBy that in
t he hepat Gophtich, ad\effilde paoteib éthibiter ieiany edaoptaind tWichpimpeees thersystaticosxppswgi des a

met hod for_ inproving th i cavailahility o renin inhibitor, in .. .

par 11 cul aret 225t B e MedRRlon Bt s el oy KBy fov BBt aut Wishis,

met hod corguubsiese and/adm nhivli@rdf nge ar morslof et drog efiilix protehmd/sactivitidd 6f t or and  an
efflux protein inhihitor. Preferab the efflux protein inhibitor of the
present i J%%W?'&?nbg'agc%ﬁih\a Wit@? {'%qﬂ,tocét.%@: ,  PSC833. Preferably, a

8- am no- hydr oxy-w aryl - al kanoi ¢ aci d derivative of the present invention

havi ng- t hésfdasaerived hétdiRdbdy2 Nhe praddeitHivenBorprovifles a nRthd@Jonimpraving tRe 1 S

Cl 4al k -C, ..4al . Cl.4al k -C . 4al kyl : i Cl. 4al | .
Sl al Ko SiosysiBIS Y b Bhin G, KN e Siricr sk S e YK
phar mac eutdedvtily, witshaptiabd eoraprisies chadmedsteringe commbithtibniobs esnirinWibitdr zmd VDRL

inhibitor, e_.g., PSC8 it More preferably, a
8- am no-y-aﬂfg&'é)?{/thﬂﬁ[pﬁl kanoi ¢ acid derivative of the present invention
having formula (1) wherein Rl is 3-nethoxypropoxy; R2 is nethoxy; and R3 and
R4 are | Sogfemmply| the@iflux podteinrmtitstot ofthe bresantdmehbdrl ie a9dDR 1 trhibitenk;g.,i s
co-adm ni ¥y ggl with a MDRL inhibitor, e.g., PSC833. Moist preferably, a
8- am no-y- h?gr oxy-waryl -al kanoic acid derivative of the present invention
which is
(2S, 4S, 5SPraerably parbraorib-~nyiroxye-aryi-sksprapydid dervativestiioxgresSent Bweaslidnoxy - pr opox
K) - benzyIh%\-li%,{rﬁtfgr%lluwonanoi c acid (2-carbanoyl - 2-net hyl - propyl ) -am de
em fumarate,”al’so .
oH R

jz
=
I
I

0

wherein Ry is Cy.4alkoxy-Cigalkoxy or Cqqalkoxy-Cqaalkyl, Ra is Cigalkyl or Cqiualkoxy; and
- R; and R, are independently branched C,alkyl; or a pharmaceutically acceptable salt
thereof; is co-administered with 2 MDR1 inhibitor, e.g., PSC833.

More preferably, a 8-amino-y-hydroxy-w-aryl-alkanoic acid derivative of the present invention
having formula (1) wherein R, is 3-methoxypropoxy; R; is methoxy; and R; and R, are
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 (28,48.58,7S)—5-amin0-4-hydrbxy-z-isopropyl-?—[4-rhethoxy—3-(3-methoxy-propoxy)-
benzyl]-8-methyl-nonanoic acid'(2-carbamoyl-z-methyl-propyl)-amide hemifumarate, also
known as SPP100, is co-administered with a MDR1 inhibitor, e.g., PSC833.



known as SPP100, is co-admnistered with a MDRI inhibitor, e.g., PSC833. WO
2006/ 013094 PCT/ EP2005/ 008369 -5 As di scl osed herein above, a renin
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Said compositions may be sterllized and/or contain adjuvants, such as preserving,
stabilizing, wetting or emulsifying agents, solution promoters, salts for regulating the osmotic
pressure and/or buffers. In addition, they may also contain other therapeutically valuable
substances. Said compositions are prepared according to conventional mixing, granulating
or coating methods, respectively, and contain about 0.1-75%, preferably about 1-50%, of the
active ingredient.

More specifically, the ptesent invention provides a pharmaceutical composition comprising a
thérapeutically effective amount of a renin inhibitor, preferably, a §-amino-y-hydroxy-e-aryl-
alkanoic acid derivative, in combination with an efflux protein inhibitor, said effiux protein
inhibitor being present in an amount such that, following administration, the bicavailability of -
a renin inhibitor is improved by at least 5 %. o

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



Preferably, a pharnmaceutical conposition of the present invention conprises
a MDR1 inhibitor, e.g., PSC833. WD 2006/ 013094 PCT/ EP2005/ 005369 -7
Preferably, a pharmaceutical conposition of the present invention conprises
a S-am no- ; co-aryl -al kanoic acid derivative of the formula OH R4
HH H2N,,,,“mﬁ2mg&%m%lo tl~ 2 R3 wherein R is C1.4alko§§3aﬁ?%5pﬁgﬁy or

Cl. 4al koxy-Cl1. 4al kyl ; R2 is Cl. 4al kyl ary Cl. 4al koxy; and R3 and R4 are

i ndependent|y branched Cl. 4al kyl; or a pharmaceutically acceptable salt
thereof; in conmbination with a MDRL inhibitor, e.g., PSC833. Mire
preferably armaceutical  conpositi of the present invention conprises
B & S neroforl B Rye Py el fatiaten ot e PirsePUnRrar Simp R BTG Taher of n
R is 3- nytheysrirgrRieycicBid derivaib okie faRulaR3 and R4 are isopropyl; or a
pharmaceutically acceptable salt thereof; in conbination with a MDR1

inhibitor, e.g., PSC833. Mbst preferaml ff** a pharpaceuti cal conposition of
the present invention conprisesyy, kjp NH
. (2S, 4S, 5S, 7S) - 5- ami no- 4- hydr oxy- 241 sopr opyl . >7- [ %< net hoxy- 3- ( 3- net hoxy- prop

oxy) - benzyl]- 8- nmet hyIR1 onapoi ¢_ackd (2-cg banoyl g2- et hyl - propyl ) - am de
hem fumarate i n conbi nat NP it a MDRL inhibitor, e.g.,PSC833.
Pref erably, the bioavail ah y of a renin inhitbitor, in particular, a

8- ani no y-hydroxy-w ar§d- al kanoRe acid derivative, e.g., SPP100, or a

pharmaceuti.call ¥y acceptabl e salt thereof, is_, i.npr.oyed b | east 5, %
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al ong theq%eﬂg% 'os8m %ﬂgﬂg@.‘a@r@r@ﬁ"ﬁ'{ﬂr’ ?‘%‘eﬁsgggées for AUG represent a
nunber of values taken fromall the subjects in a test population and are,
t her ef or e Mare preferalhiyiesprarmaegydidal cuompodiiive of te presdnd sivegtiimpdoatpriess a 5
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Most preferably, a pharmaceutical composition of the presenf.invention comprises
.(2S,4S,53.78)-543mino-4-hydroxy-2-isopropyl.-7-[4-methoxy-3-(S-hethoxy-propoxy)—benzyl]—
8-methyl-nonanoic acid (2-carbamoyl-2-methyl-propyi)-amide hemifumarate in combination
with a MDR1 inhibitor, e.g., PSC833.

Preferably, the bioavailability of a renin inhibitor, in particular, a §-amino-y-hydroxy-a-aryi-
alkanoic acid derivative, e.g., SPP100, or a pharmaceutically acceptable salt thereof, is
improved by at least 5 %.

Bioavailability of a drug may be assessed as known in the art by-measurihg 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 Cax
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. Cp.x is also well understood in the art as an
abbreviation for the maximum drug concentration in serum or plasma of a test subject.



abbrevi ation for the maxi mum drug concentration in serumor plasma of a test
subj ect. WO 2006/ 013094 PCTI EP2005/ 008369 -8 Since the present invention
has an aspect that relates to treatnent with a conbination of conpounds

whi ch may - 1,ni stered separately, the invention to
conbi ni ng ?@)g@gfta%mghar maceuti cal conpositions in kit fglFﬁ@"ﬁ“ﬁ%‘?‘l%?
conprises two separate pharnmaceutical .ganmpositions: (1) a conposition
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oral and parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the presrnblng physician. In the
case of the instant invention a kit therefore comprises:
(1) a therapeutically effective amount of a composition comprising a renin inhibitor, in
particular, a S-amino-y-hydroxy-o-aryl-alkanoic acid derivative, e.g., SPP100, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or
diluent, in a first dosage form;
(2) a composition comprising an efflux protein inhibitor in an amount such that, following
administration, the bioavailability of a renin inhibitor, in particular, a §-amino-y-hydroxy-e-aryl-
alkanoic acid derivative, e.g., SPP100, or a pharmaceutically acceptable salt therecf, is
improved by at least 5 %, and a pharmacsutically acceptable carrier or diluent, in a second

dosage form; and

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




I nproved 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 fornms. WO 2006/ 013094 PCT/ EP2005/ 008369 9
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prom nent efflux.system ure F) However , Rr esence of the MDR1

As illustrated herein in xampie 1 (Figure 1), SPP1 00 i mcreases the ATPase activity in.
membrane vesicles expressing high levels of MDR1 with a Km value of about 3 pM,

suggesting that the effiux system involved tn SPP100 transport is possibly MDR1.

Alternatively, the in vitro fransporter affinity of a drug substance can be determined and
approximated by a Caco-2 cell assay as described, e.g., in Camenisch et al., Pharm. Act.
Helv. 71, 309-327 (1996), or as illustrated herein in the Examples. The identification of the
transporter protein and the efficacy of a compound to inhibit the efflux system involved may
as well be determined in the Caco-2 cell assay. For example, SPP100 is identified as a low
to moderate permeable compound (intrinsic permeability < 80%), being additionally 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 IG5, value of about 0.1 pM (Figure 3).

The effect in sftu 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.




I nhi bitor PSC833 the perneability of SPP100 increases significantly, i.e.,
PSC833 inhibits the efflux of SPP100 with an |1 C50 val ue of about 0.1 M
(Figure 3). The effect in situ of co-adm nistration of an efflux protein

i nhi bi tor, g%,ﬁloﬁo;\{DRl inhibitor, on the biliary excrﬁk%@gﬁﬁ%@a&eni n

I nhi bitor e I nvestigated by conparing the anount o excreted
into bile, |n the presence and the absepge of an efflux protein inhibitor.
WO 2006/ 013094 PCT/ EP2005/ 008369 -10 For exanple, in the presence of PSC333
biliary clearance of SPP100 decreased by 97% as conpared to control group
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agent of interest wl are I'n.a.common ani ¢ sol vent

di met y| sulimiationef thetseaprpf t ﬁﬁf%ﬁﬁdlweé!ﬁ@n BasY Ay r| I e, such a way that
addition of the stock solution or Its dilutions into assay m xture produces
t he above nentioned final concentrations, and the organic solvent used is 2
% of the Examelab| ume (vlv).

ATPase assay

Efflux mediated by the human MDR1, the human MRP1 or the human MRP2 is measured by
incubating the purified membrane vesicles in the absence and the presence of a stimulating
agent (Verapamil [40 pM] for MDR1, NEM-GS [10mM] for MRP1 and Probenecid [1mM] for
MRP2) with different concentrations of a drug substance [0.046, 0.137, 0.41, 1.23, 3.7, 11.1,
33.3 and 100 uM] in transport buffer at pH 7.4 at 37°C.,

A 5 mM stock solution of the therapeutic agent of interest will be prepared in a common
organic solvent, e.g., dimetylsulfoxidé, ethanol, methanol and acetonitrile, such a way that
éddiﬁon 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 solutlons 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, Naz;vVO,4 80 mM and Glutathione 2 mM (only for MRP1 and MRP2 transporiers) is




Al'l the solutions used in this assay will be maintained at pH 7.4. Menbrane
vesicles maintained at -80C will be used for the ATPase experinents.
Transporter nedi ated efflux: may be determ ned as described in Iiterature

( Sar kadi E. Boucher, R Germann, U. and Sca Bi ol .
Chem 1992%%50@%@%%4 4858) . Br i efly, rrenbrane suspens?gﬁk&w{]ﬁ% presence
and absence of a test drug, stinulatingq{qagent, Na3vO4 60 nM and d ut at hi one
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Example 2:

Caco-2 cell assay

Caco-2 cell monolayers grown on PET filters for 21-25 days are used for the transport
experiments. The flux of compounds across Caco-2 cell monolayers grown on PET filters as
well as across PET filters alone without Caco-2 cells is determined as follows: Prior to the
transport experiment, the culture medium in the acceptor compartment (0.2 mL for apical
and 1.0 mL for basolateral sides) is rep!aced: 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 yL are removed from the denor and the
accepior side after about 1 and 120 min, Transport experiments in both apical-to-basolateral
and basolateral-to-apical directions are performed in triplicate at 37°C in an incubator without
shaking.

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




mediumin the donor conpartnment (0.35 nL for apical and 1.15 nL for
basol ateral sides) is replaced with donor solution (conpound in HBSS, when
rel evant containing inhibitor of interest) pre-incubated at 37C. Aliquots

of 150 pL {§&2d080R4sKd from the donor and the acceptor Z’%@E’ZJPQ{F}J% bout 1

and 120 m n. Transport experinments in both apical-to-ba nd

basol ateral -to-apical directions are pegpornmed in triplicate at 37C in an
| ncubat or without shaking. The suitability of Caco-2 cells for transport
experinments is exam ned by neasuring the WO 2006/ 013094 PCT/ EP2005/ 008369
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.For labeled samples, the limit of quantitation (LOQ) is taken as the lowest sample .
concentration value obtained from the radioactive scale which is significantly higher than the
measured blank value and for which the standard efror of the measurement is lower than 20
%. Under the conditions of this study, the LOQ of absolute radioactivity is 2 dpm for ["*C)-

labeled SPP100 corresponding fo 12 nmol/L.

Pspp values are presented as means + standard deviations of the transport experiments
performed (n = 3). The siatistical signiﬁcgnce in differences between any two given data
sets is examined by t-test. The probaté:ilitj level for assignment of signiﬁcahce of difference
is p < 0.025. All stafistical analyses were performed using Microsoft EXCEL 5.0c,

For 1 yM 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 fransport on the other

side occurred with a permeability value of about 10-10° em/min, which is signficantly higher
. than the aplcal to basclateral transport.

For 1, 5, 10 and 50 4M concentration of SPP100 a gradual increase of apical 1o basolateral
transport is observed, approaching a plateau permeability value of about 7-10° cm/min at 10
uM. 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 yM) are generally very




Is p < 0.025. Al statistical analyses were performed using Mcrosoft EXCEL
5.0c. For 1 pMconcentration of SPPIOCO within a tine period of 120 m n an
apical to basolateral transport of about 0.2.105 cnmimin is detectable.

Basol at er akyd f8phSes transport on the other side occur |
permeability vaf)ue of about 10.105 cmmn, which is si g?\?ﬁ?gﬂéﬁ)‘fo@%ﬁi gher

than the apical to basolateral transporti3-For 1, 5, 10 and 50 pM
concentration of SPP100 a gradual increase of apical to basol ateral
transport is observed, approaching a plateau perneability val ue of about

7.105 cm Cﬁ@wngglob&/o), Mca@ﬂﬂ%%ﬁﬁﬁio doBs ABI Kkl tottﬁ@ﬁlfe‘?%ﬁﬁp%rttﬁ&pi%% r side

does not signific y Wt I ncreasi ng concentrati ons. e recovery
val ues f oringtipetiorpenviramaplrt of SPP100 (1, 5, 10 and 50 pM are generally
very WD 2006/ 013094 PCT/ EP2005/ 008369 -13 high (< 100 %, indicating t hat
SPP100 doerigabto haspiatard fiux forthe paspceduipportkenMantiel gdibe trensaeidammatken
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correspondi ng Caco-2 pereabi . , Indicatihg filter diffusion not to
be the ratlEniting sigr fop§aeq-é fransnortdhigyres 2andrdport (Figures 2 and 3). Exanple
3: In situ bile-duct cannul ated rat experinment The follow ng study nay be
enpl oyed tg(ag{%gﬁate the involverent of MDRI and/or MRP2 in the biliary
excretion 0 00 in the rat. Therefore, the biliary clearance of SPP100

i's assesgpdil BileRAuSt Rinnflafbibiat EsHmented and anaesthetized rats during a
constant intravenous infusion of [14C]-I|abel ed SPPI OO hem fumarate before

and after tHagoidiigisdy My BleMploydtio®R Zidafe the FWBIVEMBHUT MDR DandiéMRIRROR, VRP2)

or probeneci d__éa known sel ective inhibitor of g/,RPZ). The a é .
used are, 'BeBiiarygxeretion ofiSEE 1AM e &t (Thpetorg, the bilany clegmnge PE BRE ist r eat ment
gL IOUIO_- d[ Ueﬁ%edts_@bﬁ'l IﬂdteSﬁ@g@&-ogﬁtﬁﬂlétgd@ﬁ@%@dsmegﬂm raissiu_ﬁh?d cbm;t?at%a&@ﬁﬂuém
chl oride soJ.utio nd, probenecid in xtuyre of '
ot hanot 1 panyaem et o Hpelod SPPAN RSN GRt1as cH FBF the AGPRISTRYN of 1/ 31,
PSC833 (a known inhibitor of MDR1 and ‘MRF.’2)| or probenecid (a known selective inhibitor
of MRP2). | '

The animals that-may be used are, e.g., male albino HAN:WIST rats, 4 to 5 animals in each .
treatment group. -

[“C]-labeled SPP100 hemifumarate Is administered in 0.9% sodium chloride solution, and
PSC833 and probenecid in a mixture of ethanol/polysthylene glycol 200/5% glucose solution
in the ratio 1/3/1.

In all treatment groups, a constant concentration of the parent cormpound in plasma is
achieved by bolus intravenous injection (2 mi/kg) of [*Cl-labeled SPP100 hemifumarate
bolus solution (0.015 mg base/mL) with subsequent intravenous infusion (6.67 mL/h/kg ) of
['“C]-abeled SPP100 hemifumarate infusion solution (0.022 mg base/mL).

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

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

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

» treatment group 3: probenecid with a dose of 50 mg/kg.

nal s t hat - mybe |




In all treatment groups, a constant concentration of the parent conpound in
plasma I's achieved by bolus intravenous Injection (2 nL/kg) of

[ 14C] - | abel ed SPP100 hemi fumarate bolus solution (0.015 ng base/nL) with
subsequent intravenous infusion (6.67 nL/h/kg ) of [14C] -I|abel ed SPPI OO
hem f umar ayg) j00d/61940@n Sol ution (0.022 ng base/nL). Intr B4des/0a9dey'S

adm ni stration of follow ng conpounds are carried out after two hours:
treatment group 1: a 1/311-m xture of etdanol/pol yethyl ene gl ycol 200/5%

gl ucose solution (5 nL/kg; vehicle); treatnment group 2: PSC833 with a dose
of 10 ng/ and treatnment group 3: probenecid with a dose of 50 ng/kg. WO
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for detecty ?é}i&;mg% olite pattern in selected pools of sanples: HPLC with
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[ 14C] - | abel ekki<a®?L00 hem fumarate to bile duct-cannul ated rats. Foll ow ng
PSC833 admi ni stration, the 74C concentration shows a trend towards a tine
dependent Follmvimgpistavenops administiatibnaf dieguehicledathanalipolyetiyiene glybol 1280/5%he
resultin il : 4 - | t
appr oxi mPapoReRpfl, REeREEn Y 6 Hohomm Rl pERERILE D (TR Bipince
Fol | owi ngopl Ehtabetsdcompnindsds deteston duning atdnetant iofusiohef pfGidatelesbBRRHY at i ons
of [74(C] - h%ﬁ%rﬁ&atqugﬁgﬂlg&gﬂ%?mﬂﬁgéthé’ed in bile duct-cannul ated rats.
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' However, probeneci 0 an ncrease in bile flow (val ue after
admi ni str gks QR4 %.hi 4hah ¥ 2 r@ R RLRE B3P n) and to
a decr easgb%ofwhdrgsi 1%%]“@’3?\/%%’8? rhtgté ioni ﬁé{'ﬁ%aﬁgn &dgf& uaetrl S aﬂ%@% 33@'5%) | ower
than the depandepiineseasedn al@ainaiasd aaigndieant deereese Ndiles sThewpsultngpilisnear ance i s
th 'n?gt 'r g[[e?%& b [PR1-iabBik8 ¥RbSurkR &hiduRts 3 dpitbiiRhteR) PR SP#SIHiue obtained

before PSC833 administration. '

Following proﬁenecid administration, no effect on the plasma concentrations of [**C]-labeled
'co}h;iounds is observed in bile duct-cannulated rats. ‘However, pfobenecid leads to an
increase in bile flow (value after administration is about 85% higher than value prior
administration) and to a decrease of the ['*C] concentration in bile (value is about 40% lower
than the value prior to administration). Nevertheless, biliary clearance is similar in both time
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 billary clearance of SPP100 and SPP100-related cornpounds. Furthermore,
MRP2 seems not to be involved in the biliary excretion of SPP100 and SPP100-related

cormpounds,

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-



Fromthese results (Figure 4) it may be concluded, that MDRL seens to play
an inportant role in the.biliary clearance of SPP100 and SPP100-rel ated
conpounds. Furthernmore, MRP2 seens not to be involved in the biliary

excretion gfo KERgsynd SPP100-rel ated conpounds. Exarrp%’gF@:%dag,?%g%o

bi oavail abil1ty experiment The follow ng study nmay be e

I nvestigate the relative oral bioavailahglity of SPP1 00 in nale rats
following a single oral adm nistration of SPP100 hem furmarate with or

wi t hout oral co-adm nistration of PSC833. To elucidate a dose dependency of

the co er ent
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in the ratio veh| cle). First, the vehicle (5 nL/kg), and second
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met hods: HPLC- M5 APCI RM positive T or” 'SPP100, Fowest LOQ
in plasma ra%é@nﬁﬂ‘é#hg@\’@lﬂ@ﬁm to 0.7 ng/nmL In rats oraIIy dosed with

SPPI OO herg ffr’é%@ﬁtegr&ﬁ) ﬂ%ot}ﬁé/ﬁé kPps@gys. vehicle, SPPICO is only
» freatment group 3: 25 mg/kg of PSC833;
o -. treatment group 4; 12.5 mg/kg of PSC833; and -
e ireatment group 5: 5 mgrkg ofPSCB33.

Blood samples are collected sublingually at 0.25,-0.5, 1, 2, 4, 8, 24 and 48 h after
_‘administration. Plasma is used for bicchemical analysis.

Analytical methods:
HPLC-MS/MS using APCI in SRM positive mode for SPP100, lowest LOQ in plasma ranges
from 0.6 ng/mL to 0.7 ng/mL.

In rats orally dosed with SPP100 hemifumarate {6 mg base/kg) and vehicle, SPP100 Is only
detected in plasma up to 2 h post dosing. C.. amounts to approximately 24.8 * 27 ng/mL
and tm;x isreached at0.44 £ 0.1 h after'dbsing. The dose-normalized AUC(0-{.s;) 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, Cpa increases to values of 35.7 £ 18, 115+ 93, 814 £ 19 and
26.7 + 18 ng/mL and tya to values of 4.8 £ 1.8, 4.95 £ 4.2, 15.2 £ 18 and 3.06 £ 1.9 h for
P3C833 doses of 5, 12.5, 25 and 50 mglkg, respectively. The dose-normalized AUC(0-t,)
values are about 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




detected in plasma up to 2 h post dosing. Cma, anmobunts to approximately 24.8
27 ng/mL and tma" is reached at 0.44 0.1 h after dosing. The
dose-normal i zed -AUC(0-bast) value is 2.38 + 3.4 [(ng*h/nmL)/(mg/kg)]. In
rats orall i,th SPP1 00 hem fumarate (6 ng base/ 33 (5,
12.5, 25 aﬁgg9§§ﬂﬁ%%ﬁose), SPPICO is detected in plasnagg%m?gﬂ§§§§$48 h
after dosing. Conpared to the rats recagving the vehicle, CraX increases to
values of 35.7 18, 115 93, 81.4 19 and 26,7.* 18 ng/nL and tmaX to
values of 4.8 1.8, 4.95 4.2, 15.2 + 18 and 3.06 1.9 h for PSC833 doses
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after oral adm nistration. Example 5: (25,4S,5S,7S)-5-Am

no- 4- hydr opy.dsh 0P opyl - 7- [ 4- met hoxy- 3- (3- met hoxy- pr opoxy) -
benzyl ] - 8-17&5%# nonanoi ¢ aci d [ 14C] - ( 2- car banoyl - 2- net hyl - propyl ) - ami de,
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sol uti on ofengpiiérmethpkhonandéc QdidE'@C}a@;—caﬁbﬂnwhﬁ-methyl-pmmmwe,(ma at RT.

Met hyl cy t : , 1.0 nmmol) is added at 0OC. The mixture is shaken

for a few %’Inih tﬁﬁ'féﬁg”ﬁ%en frozen to -192C under nitrogen and

[ 14C] -1 abel ed nethyl iodide (3.7 GBg .04 G&Bg/ mmol, 1.82 nmmol, available

from Anmer sham Bi osci ences), is vac h rangf ékrd over to the reaction
N\Xfo |

m xture. The anpoule is seal ed HNg,
/OWO
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A.:  Cyano-["“C]-dimethyl-acetic acid methyi ester

in an ampoule is placed a solution of sodium methoklde"('1'19 mg; 2.2 mmol} in methanol
{2mL) at RT. Methyl cyanoacetate (99 mg, 1.0 mmel) is added at 0°C, The mixture is
shaken for a few min at RT 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
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 -182°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% maono-
methylated by-product is formed. The material is then used for the next step without further
purification.

B. 2-Cyano-2,2-['*C]-dimethyl-acetamide

Ammonia gas is bubbled into a flask containing dry methanol for 30 min at RT or unil the
molarity is 5 M or above. To crude title A compound, cyano-["*C]-dimethylacetic acld methyl
ester, is added the freshly prepared 5.5 M NHsz in MeOH (3 mlL, 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




under vacuum and allowed to warmslowy to RT over a period of | h. The
anpoule is vibrated at 50C for 16 h. The anpoule is then re-frozen to -192C
and the volatile solvent and unreacted [14C] -nethyl iodide are renoved by

| yophi | i zaty crude cyano-[14C] - dinmethyl-acetic ' | ester is
t hen anal y%@%&lx@z‘to ensure that < 0.2% nono- net hyl a?gﬁggé})-%%{&%ﬁqﬂct IS
formed. The material is then used for thg_next step w thout further

purification. B. 2-Cyano-2,2-[14C]-di net hyl -acetam de Anmoni a gas i s bubbl ed
into a flask containing dry nmethanol for 30 min at RT or until the nolarity
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sol vent i 1on-a e product is purified by flash
chromat ography (ethyl acetate.-' ethylacetate/1 0% nethanol ) to give 2.813
GBg of 2- dand-Anihof22{fCriimsthylipropionamidee. C.

compound. BTSSR cRRhARANE 2R Sy Bl 815 g7 o
mol ) is augdb%minok isddeg adteshly drépared\.5 b soltition ob NHIHVIEOH BRI fallowse
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h and nonitore unti artrng
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to 240C f IR Syai o j ! d ‘ ion,
the i xt ure HEpmled ool et ftorc R MDA B T flowing BEmbERGLOC T,
rotary evbgeagion themaxureds pilterad drough Griite (Hybe). the sbivasts emeyed Logrratary

(CHCI 2/ 2 & . : 0 = YEIT, to give
2.7 GBq ofe%%%aﬁo- 9281’02095@ Qg%ﬁ@%&%ﬁ?@ﬁtgﬁg gésﬁ%b%l te s:gllwlﬁg)_) Thi g
product nEHEE/5S G HeRH/ NI -5 JPiT1H 6 % RydHsb o giveon g &Ba ¢idmamingeeld2,2For 1 ong
term stor A D0 < s G [ i ! : i l¥ed in
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pr opoxy) - hangabhe@mRbPIA0D RARRGIEE:H0%C t o concentrati ter than 50 MBg/mL..
[14C]_-(2-ct?%?%§aéno?,‘?3'_nz_ ﬁE%y/F-propfl)-am dae?onc§n ration no greater an 50 MBg/m

D. (25,48,58,7S)-5-Amino-4-hydroxy-2-isopropyl-7-[4-methoxy-3-(3-methoxy-
propoxy)-benzyl]-8-methyl-nonanoic acid [C}-(2-carbamoyl-2-methyl-propyl)-amide,
["C1-SPP100, hemifumarate

The title C compound, 3-amin0-2,2—[”0]-dimethy!-propionamide may be employed for the
preparation of the title D compound, [*C)-labeled SPP100 hemifumarate, according to
methods known n the art, e.g., as described in U.S. Patent No. 6,730,798.
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[ 14C] - SPP100, hemfumar ate The title C corrpound

3-am no- 2, 2-[ 14C] - di net hyl - pr opi onani de may be enpl oyed for the preparation
of the title D conmpound, [14C]-I|abel ed SPPI Q0 hem fumarate, according to

" methods known in the art, e.g., as described in U S. Patent No. 6,730, 798.

18 Cdainms 1. Use of a conbination of a renin inhibitor and an effl ux
protein inhibitor, wherein the renin imibitor is a

.8-am no-y- hydroxy-w-aryl -al kanoi ¢ aci d am de derivative or a

pharmaceutically acceptable salt thereof for the manufacture of a

medi cament, wherein the efflux protein inhibitor inproves the

bi oavailability of a renin inhibitor; and wherein the efflux protein"
inhibitor is a MDRL inhibitor. 2. The use according to claim1, wherein the
8- am noy- h&gr oxy-co-aryl -al kanoi c acid am de derivative has the fornula OH
R4 HZN. , , . M8307H2 wherein R, is C, ., al koxy-Cl. 4al koxy or

Cl. 4al koxyCl. 4al kyl ; R2 is Cl4al kyl or Cl.4al koxy; and R3 and R4 are

i ndependent | y branched Cl4al kyl ; or a pharmaceutically acceptable salt
thereof . 3. f’drﬁiflﬁ'éiloﬁ%f %lr@blg‘ranbltﬁpﬁﬁoeéﬁ‘eﬁlnff:rotem inhibitor, wherein , -

8- am noy- hydroxy cn-ary| kanoi ¢ acl am de derrvative is a compound of
fornul a (the wenin dnhibiler is sa 35-amineaxidraxpoxaryl-atanpis acpvétamuag defivetivR3omed R4
are | Sopr gRmacdlticl g&i}%ﬂ?&@k‘élﬂ tﬁeﬂegvfo%semnaek@réa'atm&&a h, 4. The use

according to cl erelrn am no- roxy-cn-aryl -al kanoi ¢ acid
ami de deri vat wb@remghe efflux protein inhibitor improves t eb:oava:labmty ofa remn inhibitor, and

(2S, 4S, 5S, 78)wﬁeramtﬂ@efﬂumyrdremum&tdrwmwIthanoﬂ met hoxy- 3- (3-
net hoxy- pr opoxy) - benzyl | - B- met hyl = nonanoi:-c-acid-

(2--car banoyl hem.f rate. The u CCOI‘dl gto
any one of C|él wl{sgaﬁcgréﬂé ‘;‘Fﬂ"‘twh rerﬂ)Eyqrg -(\Bﬁy No§ 8%%e of a
conbi nat iaowidederimativertias thefoirinila or and an- effI ux protein inhibitor, wherein '
the efflux protein inhibitor is PSC833, gf or the manufacture of a nedi cament,
wherein the efflux protein inhibit&"i rqy he bi oavai.l ability of a
renin inhibitor. -19- 7. The uHfN.a ' , wherein the renin
inhibitor is a S am no-y-hydroxy o

o .
n

wherein R, is CHalkoxy-CHalkoxy or C1.4alkoxy-c1_..alkyl Rz is C1.4a!1<yl or CMalkoxy.
and R; and R.. are :ndependently branched C;alkyl; or a phannaoeutlcally acceptable salt
thereof

3. Theuse according to claim 2, wherein the 8-amiho-y-hyd-roxy-m-aryl-alkanoic acid
amide ‘derivativef is a compound of formula (I} wherein R, is S-methqupropoxy; Rp is
methoxy; and R; and R, are iécbropyl;‘ or a pharmaceutically acceptable salt thereof.

4. The use éceofding to claim 3, wherein the a-amino—y—hydroky-m-aryl—alkanoic‘ acid
amide derivative is (25,485,585 7S) 5-amino-4-hydroxy-2-isopropyl-7-[4-methoxy-3-(3-
methoxy—propoxy) benzyl]-B-methyl-nonanonc acid - (2-carbamoyl-2-methyl-propyl}-amide
hemifumarate. -

5 “The use according to any one of claims 1 fo 4,'wherein the MDRT inhibitor is
PSC833. ' '

6. Use of a combination of a renin inhibitor and an efflux protein inhibitor, wherein
the efflux protein inhibitor is PSC833, for the manufacture of a medicament, wherein the
efflux protein inhibitor improves the bioavailabi!;w of a renin inhibitor.




m aryl - al kanoi ¢ acid am de derivative, or a phar maceuti cally acceptabl e salt
thereof. 8. The use according to claim7, wherein the

S- am no-y- hydr oxy-co-aryl -al kanoic acid am de derivative has the forrmla H
R4 H2N.,, NNH2° R1 0 O (I) RZ R3 wherein R is C,.4al koxy-C, 4al koxy or '
Cl. 4al koxy-C, alkyl; R2 is C . 4alkyl or IL14al koxy; and R3 and R4 are

i ndependent |y branched Cl1.4al kyl; or a pharmaceutically acceptable salt
thereof. 9. The use according to claim8, wherein the 8-amno

y- hydroxy-m a y | kanai ¢ at Ve conpound of for ml a
(1) wher ei n B 630 S B eHE ol i R R Rl

i sopropyl - awl a&apdsiaaai&eaude derivativepcricegtatrbaceuticly atdeptadief salt Wbredfhe use
according to claim9, wherein the 8-am no-y-hydroxy-maryl -al kanoic acid

am de derivat}jv tﬂ | . . Ikanoic acid

(28, 4S, 5S, 75) $5- atfeiE® 2oR7Hire R 219M 5 SRPERY e F-aingreh YRy apralkanolc acl

- met hoxy- pemjpixdejivdtiea hys fhedomedanyl - nonanoi ¢ acid '

(2- car banmoyl - 2- met hyl - propyl ) - ami de hemfumar ate.. 11. A pharnaceuti cal

conposi tion conprising a therapeuti &all effe tyve anount of a renin
i nhi bitor in conmbination wth am,ef AU rg;%phmpltor said efflux
proteln i-nhi bi tor being present ifn an anpunt sugh that, follow ng

~admi ni'stration, ‘the biRg
| east 5 % wherein the r¢ iIs a

8- am no-y- hydr oxy- m ar acid an1de‘der|vat|ve or a
pharnaceutlcally acceptabl e salt *thereof, wherein the efflux protein

i nhibitor-is ahdvBIRR; 8k tulkoxy-C,dlkoxy heCprnﬁceJatldyt;ﬁz i Qngatkyl driGypalkeypr di ng.

Gor fvat v 4R B hed e BB pokred b Rk " AR RHARBRN B N g
wher ei n Rihergpf.Cl4al koxy- Cl1. 4al koxy or Cl. 4al koxy-Cl1. 4al kyl; R2 is. Cl. 4al kyl
or Cl-4al koxy; and R3 and R4 are independently branched Cl. 4al kyl; or a

phar maceuti capl y HeGaReEEing ¥ &laim 8, wherein the 8-ammo-y-hydroxy-m—aryl-alkanolc acid
\amlde denvatlve is a compound of formula (I) wherein R, is 3-methoxypropoxy; R; is
~ methoxy; and R; and R, are isopropyl; or a pharmaceutically acceptable salt there_of.

y of a @enin i fhi bItOI’() i s inproved by at

10. The use according to claim 9, wherein tﬁe '&amino—-y-hydroxy-m-éryl-alkanoic acid
amide derivative s (2S.4S,SS,7_8)-54amirio-4—hydroxy-,z-'isdpropyll'{-[4-methoxy-3-(3-
methoxy—propoxy)-benzyl]-s-methyl—nonanoi_c acid (2-carbamoyl—2—methy[~propyl)-amide
hemifu'marate.. X ' ‘ '

_11'. A pharmac.?eutic'al‘ compositi_bn comprising a therapeutically effective amount of a
renin inhibitor in combination with an efflux protein inhibitor, said efflux protein inhibitor being -
~ present in an amount such that, following administration, the bioavailabiiity of a renin inhibitor
is improved by at least 5 %, wherein the renin inhibitor is a S-Iamino-y'-hydroxy-m»‘arleaIkanoic
* acid amide derivative, or a pharmaceutically acceptable salt thereof,
wherein the efflux protein inhibitor is a MDR1 inhibitor. '-

12, The pharmaceutical composition according to claim 11, wherein the 5-amino-y-
hydroxy-w-aryl-alkanoic acid amide derivative has the formula .



thereof. 13. The pharnmaceutical conposition according to claim 12, wherein
the 8-am-no-y- hydroxy-e-aryl-al kanoic acid am de derivative is a Conmpound
~of fornmula (1) wherein R, is 3- methoxypropoxy; R2 is methoxy; and R3 and R4
are isopropyl: or a pharmaceutically acceptable salt thereof. 14. The
pharnaceutical conposition according to*%1 ai m 13, ‘wherein the 8- an1no y

hydr oxy-e-aryl -al kanoi c acid am de derivative is

(2S, 4S, 5S, 7S) - 5- am no- 4- hydr oxy- 2- )

i sopropyl-7-[4-nmet hoxy- 3- (3- net hoxy- proRoxy) benzyq 8- net hyl - nonanoi c acid
(2- carbanoyl - 2- net hyl - propyl ) - am d@Hhept f rnaye. 15. The pharnmaceuti cal
conposi t.i on according to any OH,NG| aiQE 1 Ryein the MDRL inhibitor
s PSC833. 16. A pharmaceuti cal cqnpoSitipn conpifising a therapeutically
effective anmount of aRr, e]i IAhiBitor i mMconbin@tion mn@h an efflux protein

inhibitor, said efflux p n ijnhi bitor being present i'n an anount such
‘that, fol I-ovm' ng adm nibR's on, 4 he bioavailability of a renin inhibitor is
i nproved by at |east 52% whereit the efflux protein inhibitor is PSC833.

17. The p%é@ﬁﬁ#fs'&ﬁblk&ﬁ@%ﬁ&éﬁyﬁm @gﬂ%ﬁlmgalkﬁ R @'('imélﬁyl demjrﬁkd}yté\ﬂ reni n

I nhi bitor §‘ anm no- g E%/ 8212'\5 an0| c.acid @y %I’:l i ve, or
phar maceuﬁ“ are. indg %{E’\éﬁﬂys anch éﬁﬂw .2 ?H%r"ﬁ‘fﬁ'r“}?ﬁ aggeptable sat”
conposi ti drerestt hod according to claim17, wherein the S

am no-y- hydroxy m aryl - al kanoi ¢ acid am de derivative has the fornul a 21 OH

21114glzsoxy. d . 4al kﬁfe %gégu&c% ﬁé %%‘b &gmﬁél tksc'a%"ﬁl %é@%ﬂ? %ﬁﬁﬂé’ o

i ndependemvdrpxyem-awbhlkmmaad lagide dnnvatlvp lisna nampuundazilftbrmulm(immaiblhé?‘ saB{

thereoi, %%thomﬂr @J&g{(@oﬁ%éﬁﬁiya dahR; aEB% Er 3@'1"82'# e &'pﬁh%éo@utnc\&@?rei o

the S-amnory Cc acid am vative. 1s a conmpound

-of formul acqep)ablmf@itéhqﬁeqi is 3- methoxypropoxy; R2 is methoxy: and R3 and R4

are isopropyl; or a pharmaceutically acceptable salt thereof.
14. The pharmaceutnca! composition according to claim 13, wherein the &-amino-y-

hydroxy—e)—aryl-alkanmc acid amide derivative is (28,48, 58 75)—5—am|no-4 hydroxy-z-
isopropyl-7- [4-methoxy-3 (3-methoxy-propoxy)—benzyl] 8-methyl-nonanoic acid (2-
- carbamoyl- 2-methy|-propyl)—am|de hemlfumarate '

15. The pharmaceutlcal composntson accordmg to any of claims 11 to 14, wherein the
MDR1 inhibitor is PSCSS3 ’

16. A pharmaceutical composition comprising a therapeutically effective amount of a
renin inhibitor in combination with an efflux protein inhibitor, said efflux protein inhibitor being
present in an amount such that, followmg admtmstratlon, the bioavailability of a renin mhlbttor

' s improved by at least 5 %, wherein the efflux protein inhibitor is PSC833.

17. The pharmaceutical composmon' according to .clalm- 16, wherein the renin
inhibiter is a ﬁ-amino—-y-hydrdxy-m-aryl-alka‘noic acid amide derivative, or a pharmaceutically
acceptable salt thereof. ' '

18. The pharmaceutical composition method according to claim 17, wherein the &
amino-y-hydroxy-a-aryl-alkanoic acid amide derivative has the formula



20. The pharmaceutical conposition according to claim19, wherein the

S-am no-y- hydroxy-w aryl -al kanoic acid am de derivative is

(2S, 4S, 5S, 7S) - 5- ani no- 4- hydr oxy- 2

i sopropyl - 7-[ 4- met hoxy- 3- ( 3- met hoxy- propoxy) - benzyl ] - 8- met hyl - nonanoi ¢ aci d
(2- carbanoyl - 2-net hyl - propyl )-am de hem fumarate. 21. Use of an effl ux
protein inhibitor to inprove the bioava}rability of a renin inhibitor
wherein the renin inhibitor-is a ii-am no-y-hydroxy-waryl -al kanoi c acid

am de derivative, ora pharnaceutically acceptable salt thereof, and wherein
the efflux protein inhibitor is a MDR1 hnhlbltor. 22. The use according to
claim 21, wherein the 3-am no-y- hydﬁbky.m#qqyl | kanoi ¢ acid-am de °
derivative has the fornula OH RN., N_ANG2_ N NB,O (I) R R3 wherein Rl
i s C, .4al koxy- Cl. 4al koxy or C14a|<oxy C .Balkyl, || R2 is Cl.aal kyl or

Cl- aal koxy; and R3 aig ~ pelependen®ly brafched Cl,dalkyl; or a

phar maceutical |y accept al t hereof. -22- 23. The h%e accordlng to

cl ai m 22, wherein the B8~ ar#F -y @ydroxy co-aryl -al kanoi c acid am de
derlvatlve is a conpouAd of formil a (I') wherein R is 3-nethoxypropoxy; R2

' SI t WELhOXy, ﬁlﬂeﬂ_ﬁaﬁlmﬂkﬁvﬁdgﬂm@pﬁ-@lkﬁﬁy- mtkar)n R340 jalkel dr\Cqaalkexpi abl e
sa er e u ereln
Bani no-y 30 B 809 Ry e JReasRant trofened Coafls” dhp i aRiopy Soceptable sa

(2S, 4S, 5Sthagof.5- ani no- 4- hydr oxy- 2-i sopr opyl - 7- [ 4- net hoxy- 3- ( 3-
met hoxy- propoxy) benzyl ) - 8- met hyl - nonanoi ¢ aci d

(2- car bamoyl - rat in to
any of- cl ai ns 1 to é‘f%v\ﬁql%aﬂn Ss"\%ﬁie bt?t% is' “@%@I@@E Iﬂfﬁe gf an
ef f Lux . pr bydjva-m-nml-alkawc agd rameodeﬂveﬁve Isaia@amawrumflfpwla)tl) \uherelmﬁa i$ &hi bi t or
or a phar FFE r“ y@g@%ﬁ@%ﬁ R, 138" RO fare wagfogw drg R EHdééutﬁ.éW ein

i nhi bitor e accordlng to cl 26 wherein t renin
i nhi bi tor aP@PEb@%’t’l‘hﬂ?ﬁSe%f hydr oxy-

- 20. The pharmaceutical ccmposutson according to claim 19, whereln the &-amino-y-
hydroxy-cu~aryl—alkanonc acid amide derivative is (254S.5S 7S)-5 -amino-4- hydroxy-z-- ,
|sopropyl-?-[4—methoxy-s-(a-methoxy—propoxy)-benzyl]-B—methyI-nonano:c acid 2
: carbamoyl—z-methyl-propyl)-am|de hemifumarate. '

21. Use of an efflux protein inhibitor to improve the bioavailability of a renin inhibitor,
wherein the renin inhibitor-i is a S-ammo-y-hydroxy-m-aryl-alkanonc aczd amide derwatwe ora
pharmaceutncally acceptabie salt thereof, and '

wherein the efﬂux protein |nh!b|tor is a MDR1 tnhlbltor

22. The use accordlng to claim 21, where:n the a-ammo-y-hydroxy—o)-ary!-alkanoxc-
acld amlde denvatwe has the formula

N

wherein R, is CHaIkoxy-CHatkoxy or Ciqalkoxy-C,aalkyt: R, is Cqqalkyl or C,.;alkoxy.
and Rs and R., are mdependently branched C1.4a{kyl ora pharmaceutically acceptable salt
thereof




w-aryl -al kanoi ¢ aci d am de derivative, or a pharmaceutically acceptable salt
thereof. 28. The use according to claim 27, wherein the _

8- am no-y- hydroxy-w aryl -al kanoic acid am de derivative has the fornmula OH
R4&A H2N.,,. N )4r NHZ Rl OO (I) RZ RZmherein R, is C, 4al koxy-Cl4al koxy or
C, . 4al koxy-C, aal kyl ; R2 is Cl.4al kyl orCl4al koxy; and R3 and R4 are

| ndependent |y branched Cl. 4al kyl; or a pharmaceutically accept abI e salt
thereof. 29. The use according to claim 28, wherein the

?- am Ino- zlhygﬁmxyrw @deyécoai'dﬁ@fbl €laimA22 dumé:ﬁi%disfamw-ﬁﬁrb)@ @augpmmul&g %2
ornmul a erein y 0 an an

are isopr 8%9@“'%% defivg V&Hﬁ&%‘iﬁ?ﬁ%‘ﬁf’( P@@'@H@ﬂpé{me@"& Buis ﬁ’é‘?ﬂi%‘ypr”%@‘y' RS use
accgr dld ng nethoxy; N3 &nd Mareesdprmm oBa pharmacyitibaiiyrazeyptabiasyil thedebfanoi ¢ aci d
am de derivative |s

(2S, 48, 5S, 7S) n S{ - g_ ’
et hoxy- pr 0p0x€ ) - ngsyel T&éﬂf nlﬁ(%) %ﬁalln %é;r?i }:hédg aﬂ'ﬁ]itpy ﬁydrgxy -aryl-alkancic
- (2- car barregii- @mlldettﬂqrﬂvatpeopy [@S@rﬁ&éS) hemrbbmlwdenm—z-usopropyl-?-[4-methoxy-3-(3—
: methoxy-propoxy) benzyl)-8-methyl-nonancic amd (2-carbamoy!- 2-methyl-propyl)-am|de

hemlfumarate

25. The use according to any of clalms 21 to 24, wherein the MDR1 lﬂhtbltOl’ is
' P30833 ’ '

26, Use of an efflux protein inhibitor to improve the bioavailability of a renin inhibitor
ora pharmaceutically acceptable salt thereof, wherein the efflux protein inhibitor is PSC833.

27. .- The use according to claim 26, wherein the renin inhibitor is a a-amino-y-hydrdxy»
‘w-aryl-alkanoic acid amide derivative, or a pharmaceutically acceptable salt thereof.

28, The use accoi'ding to claim 27,7wherei'n the _S-amino-y-hydroxy-w-aryl-alkanoic :
acid amide derivative has the formula
Rd

OH

U]

Ra
wherein R, is Ci4alkoxy-Cy4alkoxy or cualkoxyi-cuaikyl; Rz is C,Qalkyl or Cqalkoxy;

and R, and R, are independently branched C,.4alkyl; or a pharmaceutically acceptable salt
- thereof. ' 7 -

29. The use according to claim 28, wherein the S-amiho-y—hydroxy—co—éryI-alkanoic
acid amide derivative is a compound of formula (1) wherein R; is 3-methoxypropoxy; R is
‘methoxy; and Ry and Ry are isopropyl; or a pharmaceutically acceptable salt thereof.

30. The use according to claim 29, wherein the §-amino-y-hydroxy-w-aryk-alkanoic
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-cari:ambyl—z—methy!«propyl)-amide
hemifumarate. | | '



