1 DESCRIPTION Therapeutic Agent for Chronic Renal Failure 1IECHNICAL FIELD 5[0001] The
present invention relates to a therapeutic agent for chronic renal failure which has a non-prostanoid
skeleton and contains a PGI2-receptor agonist as anieffective ingredient. L0BACKGROUND ART
[0002] Recently, the number of patients who need dialysis because of a decrease in renal function
tends to increase year by year. The reasons therefor include changes in the living environment, aging
and the increase in the number of patients su&eg%ggﬁtﬁ@?iabetic nephropathy due to the increase
in the number of patients suffering from diabete lNitus'm'recent years. [0003] Renal failure is

the state wherein excretion of nitwgdgﬁg%blg '@rﬁ’ MR r@?ﬁé%&l%ﬁt fo[;é is insufficient due to
2 i ro

blood flow obstruction in kidney, decrease unctional nephron and/or obstruction of the urinary
tract, leading to incapability to maintain quantitative and qualitative homeostasis of the body fluid.
Renal failure includes acute renal failure and chronic renal failure, and both of these show increases in
blood urea nitrbgEBON). &tELdBrum creatinine. However, since they show large differences in the
speed of progress of the diseased state and in 25reversibility of the decrease in renal function, they
are evidently dffiQdht diseases. Acute renal failure suddenly occurs and progresses daily (with an

increase in the serum creatinine level by not less than 0.5 mg/dL. pey day as a criterjon), but, by 2
romoval of ts cause, WRRIEREIHBIERAE) ExAlRs knd U ASHI0A0R GOl ORiN EBn A or dalysis
treatment, recqyery of r N 'cg!‘q ?ﬂp ical - t t.1). On the other
hand, establis%éﬁt%?%ﬁ%éﬂ}%%a al l?:)es %E%ﬁ@sy 2%%%%%%%%%#%@?%ﬁgp v%e%wa renal
disease whichdfgyRlpgredibemerulonephritis or diabetic nephropathy has gradually progressed year
by year resulting in evident increases in BUN and the serum creatinine level, the patient is diagnosed
with chronic renal failure. At this time point when the increase in the serum creatinine level is

observed, the filtering function for low-molecular waste products, which is the most important function
of the kitiney, BAGIRGREBUND ART

[0002]

Recently, the number of patients who need dialysause of a decrease in
renal function tends to increase year by year. r&asons therefor include changes
in the living environment, aging and the increasthe number of patients suffering

15 from diabetic nephropathy due to the increaseemtimber of patients suffering
from diabetes mellitus in recent years.
[0003]

Renal failure is the state wherein excretion @fogien metabolites, water

and/or electrolytes is insufficient due to blooohil obstruction in kidney, decreased

20 functional nephron and/or obstruction of the unnaact, leading to incapability to
maintain quantitative and qualitative homeostabib® body fluid. Renal failure
includes acute renal failure and chronic renaufail and both of these show
increases in blood urea nitrogen (BUN) and serwratorine. However, since they
show large differences in the speed of progressenfliseased state and in

25 reversibility of the decrease in renal functioreytlare evidently different diseases.
Acute renal failure suddenly occurs and progredadyg (with an increase in the

serum creatinine level by not less than 0.5 mgfelLday as a criterion), but, by



10decreased; the glomerular filtration rate is not more than 50%; and the decrease in renal function is
irreversible. After the establishment of chronic renal failure, renal function gradually decreases for
several years, and, when the glomerular filtration rat@ has decreased to not more than 10%, the
chronic renal failure is in the terminal stage, and dialysis or renal transplantation is necessary.
Therefore, in therapy of 15chronic renal failure in the conservative stage, it is important to delay the

timing of the transitioqt lgial Sis as much as pos ittl)eéNon- atent Documents 2 and 3). [0004]
Examples of (e AAVRAA edrelised G AT TG PAR TR APRIORTSTE A0 SRIALS such as
primary renal di ; ' ' i ; j ﬂ{)%% s§s; renal
infections; rengllédsgﬁ)ggér{gr %%&%%ﬁ%ﬁ%@iﬁi%%iﬁ%ﬁ?%géiﬁlﬁiggeg%%gg;%f he uﬁnary tract.

Among these, @i eSRIIBEURRIAE CRUSTYEHATRASE hAMIUESIERENT© HiPRtRId eaeRiTdliaréliabetic
nephropathy, chronic pyelonephritis, nephrosclerosis and cystic kidney. Especially, the ratios of

chronic glomeretprisgshatisndipbeatd oépinnepatinatnd, 2anepsabaceastsdrichigiayacaljdecause of the
drastic increase in the number of patients suffering from diabetes mellitus in recent years, the ratio of
chronicenal fAIRIRS WIKRRPBAILIS el dipsiigseaphiiapaiity MasHIstA TP ressRshiRalY Ye&feased. 3

[0005] In chronic repal failure,. clinical symptoms such as pulmonary congestion and congestive
heart failure LRSI AL SSURE HPLRASRE FeihtbaRcd (e Bl ecs FHBhaRE LR Frogress of

uremia; a”emi(?ié’gﬁog’eé ﬂﬁtﬁ%ﬂﬁgdf& ?%Fgﬁr?ﬁ%iféi.”. R %E“tﬁ;%aé’ﬁé‘% Kiieyi AR KlRaHae

imbalances suc yponatremia and hyperkalemia; as we igestive symptoms, abnormal bone

metabolism angARAQBAlHRACNGRIGYSEN BEE FRMMSMIAGRIS P indaBRIRALY QbiBe causative
disease of the chronic renal failure. [0006] 1 OFurther, it is said that chronic renal failure has a common

mechanism ofgpeiyressianishichtisintspemgentoftifamttivalydzrase .isosesakaplg, in a commonly
used textbook of internal medicine, there is the following description: "In general, in chronic renal
failurel Progregsioieasetrdntcoionze faifurtlivbbsgatied eneretbandb Pe vod Wittabiepseniary disease
is suppressed, so that a common 15mechanism of the decrease in renal function other than the cause

of each renal (REHJENSIIN RIS BIEst. AR ks iERBEN: i hpnic renal failure, renal

function gradually decreases for several years, &hdn the glomerular filtration
rate has decreased to not more than 10%, the chvemal failure is in the terminal
stage, and dialysis or renal transplantation ies&ary. Therefore, in therapy of

15 chronic renal failure in the conservative stages itnportant to delay the timing of
the transition to dialysis as much as possible (Natent Documents 2 and 3).
[0004]

Examples of the causative diseases of chronid fethare include

nephropathic diseases such as primary renal dse@sal disorders due to systemic

20 diseases; congenital renal diseases; renal infestrenal disorders due to
nephrotoxic substances; and obstructive diseas® afrinary tract. Among these,
examples of the major causative diseases incluamithglomerulonephritis,
diabetic nephropathy, chronic pyelonephritis, nepblerosis and cystic kidney.
Especially, the ratios of chronic glomerulonepkritiabetic nephropathy and

25 nephrosclerosis are high, and, because of thei@dmastease in the number of
patients suffering from diabetes mellitus in recggdrs, the ratio of chronic renal

failure whose causative disease is diabetic nepttihghas significantly increased.



[0007]  Further, chronic renal failure is known to show common clinical symptoms even in cases
where the causative underlying disease is different. That is, it is said 2 Othat "Irrespective of whether
the disease is primary or secondary, most renal disegses with a chronic process result in an
irreversible decrease in renal function after progression of the diseased state, and then become to be
called chronic renal failure. This diseased state finally leads to a type of syndrome called uremia, in
which the diffe[:qeéﬁ depending on the type of the underlying disease is hardly observed and
25common cli ymptoms appear." (Non-patent Document 5). [0008] 4 patients suffering from

end-stage chronic reﬂ?lc%l’fliﬁ F&?&{Y %@wp&iﬂ &l gﬁlgwg?mgﬁagy%@gtﬁﬁgﬁ re the

patients have different underlying diseases, and theréfore pathological diagnosis e underlying

diseases are Qfipiye4dfiivehe ANTaipAeNSRCUBRBRSAHPIPPRAbUNe VDIt iédhang p&)eFREEe various

possible causative diseases of chronic renal failure, it is a characteristic disease distinguishable from
the other renabyisptses, durc® ipstgresschiraetaréstanainiead sgleptease differght doretire other renal
diseases; it has a common mechanism of progression of the diseased state which is 10different from
that of the prirRE@¢lersskiseiiie DRy cRarheteREalIm MR JmHER @6 RyPRsTRiteMiacaldative disease in

the pathological findings; and its therapy.re uiresathe%{g od sge ific to chrgnic renal failure.

10010] During CHECAALERIZN0S S bEIBI e SRty SIS O I P8 tare
based on diet lhgrapies IDFPng o pralen diets and abkalRis ik AR plenludes estrcton

of salt and water as well as usage of an antihypertensi rug for manage ypertension, which

is a risk factor jRycaxacsspdien i tarenis ranatdailure. Further, to slow down progression of the
diseased state or to ameliorate uremia, oral activated carbon adsorbent preparations 20may be used

in some caseq0d0@jever, in spite of these therapies, progression of renal failure cannot be well
prevented at present, and the number of patients who require hemodialysis because of onset of
uremid 8ymptoms dukughgogtéssiaig dhagchranerienalitiider hesunsisiemigdhardasirgf. The survival

rate of chronic renal failure patients who began dialysis has been improved by virtue of the recent
progression which is independent of its primargdse. For example, in a

commonly used textbook of internal medicine, therine following description: “In
general, in chronic renal failure, progressiontabaic renal failure is observed even
during a period when the primary disease is sugpresso that a common
15 mechanism of the decrease in renal function oteer the cause of each renal
disease is considered to exist.” (Non-patent Docure
[0007]
Further, chronic renal failure is known to showntoon clinical symptoms
even in cases where the causative underlying diseaifferent. That is, it is said
20 that “Irrespective of whether the disease is prninmairsecondary, most renal diseases
with a chronic process result in an irreversiblerdase in renal function after
progression of the diseased state, and then betmbeecalled chronic renal failure.
This diseased state finally leads to a type of sym@ called uremia, in which the
difference depending on the type of the underlyiisgase is hardly observed and
25 common clinical symptoms appear.” (Non-patent Doennd).
[0008]

Further, it is said that, in the pathological fimgs of the kidney, “kidneys of



25progress in hemodialysis therapy, but there still remain many problems including not only the
requirement of 2 to 3 times per week of hospital visit, but also onset of complications of long-term
dialysis, infections, increased risks of onset of 5 cardiovascular disturbances, high medical cost and
the like. Especially in cases where the patient began dialysis because of diabetic nephropathy, the
five-year survival rate is as small as not more than 50% (Non-patent Document 7). [0011] 5As
mentioned abov?., ients, various cations characteristic to chronic renal

in, chronic. | fail li
failore ocour. RATSS RE o S e S i R S B I P TR TR Scretscs
is especially P(ﬁwmﬁs&ﬂswfaqﬁgggmﬂ%'%%rém&ﬁw nﬁw%@gﬁ@@%&,bw

creatinine begin to increase, and almost all the cases of dialysis patients an e In end-stage

renal 1 Ofailurenavbichelherervgralyipobein ergydaigrbiliilicathies Biess drastural xeskigo and

the like, leading to remarkable decreases in QOL of the patients. [0012] Previously, transfusion

was carried oydtanthBamnedrdar@mia due to chronic renal failure, but therapy with a recombinant

erythropoietin preparation (rHUEPO 15preparation) has now become commonly carried out. However,

problen®s such®¥fHe fact that therapy with this preparation needs hospital visit and accompanies pain

because it is administ&rféims cutaneously, and existence of drug-resistant %%t{}e ts due to occurrence
?T i ‘% i&

Y NS B AR AR P SR PSra E HIRE A1 MRS &tic agent

of autoantibody have

for anemia dug i pnic Al AUt a0 G 0he SRl AIVIAIES aesedasig

management can be carried out at home, an ose side effects are smal

In recent yearg;signifigsih vARIMEASAt REHEP YRR dMBERgRe SRIRT tRkChMaslicagaAl failure and
exacerbation of complications of chronic renal failure has 25been pointed out. Superoxide dismutase

(this may be heirsiagtier iabhrediamd @SB iamgelpidistithpotdibio thedhdad brdies/bichninals,
plants, microorganisms and the like, and especially important among the enzymes which decompose
10 different from that of the primary disease; it slsavharacteristic findings which do
not reflect its causative disease in the patholddindings; and its therapy requires a
therapeutic method specific to chronic renal falur
[0010]
During the conservative stage before beginnintysig therapy of chronic
15 renal failure is based on diet therapies includiavg protein diets and high-calorie
diets, and also includes restriction of salt antewas well as usage of an
antihypertensive drug for management of hypertensidich is a risk factor for
exacerbation of chronic renal failure. Furtherstmv down progression of the
diseased state or to ameliorate uremia, oral detivearbon adsorbent preparations
20 may be used in some cases. However, in spiteeskttherapies, progression of
renal failure cannot be well prevented at presamd,the number of patients who
require hemodialysis because of onset of uremiggsyms due to progression of
renal function disorder is consistently increasinghe survival rate of chronic renal
failure patients who began dialysis has been imgutdwy virtue of the recent
25 progress in hemodialysis therapy, but there &ithain many problems including not

only the requirement of 2 to 3 times per week gl visit, but also onset of

complications of long-term dialysis, infectionsgieased risks of onset of



6 superoxide anion radicals (this may be hereinafter abbreviated as 02) which are highly-reactive
active oxygen. In chronic renal failure, the SOD activity contained in the kidney or liver decreases, and
the decrease is strongly involved in decreased renalfunction and onset and exacerbation of
complications of chronic renal failure 5such as cardiovascular disturbances, which are caused by
active oxygen (Non-patent Document 8). [0014] In chronic renal failure, low-molecular substances

(uremic substances) which accumulate in the |jvin (?od as n?i functjon decreases cause
development GPICYARH &) ISR aDIEN e T OB o el AL 14455
exacerbation %,ﬁ{ﬂ@\gggﬂ@ﬁﬂgﬁggﬁaﬁ%i@%@gHgg% m%agiqg%%éﬁ%&emdoxyl sulphate

is a low-molecu tance pro ythe process wherein | c e Intestine from

tryptophan is apsorRadarsqdhe i kedyofeneyethl bemngpamtab oligedhie e )iver. Since indoxyl

sulphate is excreted mainly from 15the kidney, efficient excretion is impossible in chronic renal failure
because of th¢adddrease in renal function, so that the blood level of indoxyl sulphate increases. Recent
interest has focused on indoxyl sulphate as one of the causative substances responsible for
exacerffation of variofis BiRAfRERtbARMIsHPcEqRISIcRAaLfailaFR BRERAHatIeCeNRlieRdPascular

disturbances due to endothelial dysfunction (Non- 2 Opatent Document 9). It is also known that indoxyl
oot oo COAOETRSTI 1 SO DTGBk AP RS dor o A e A HREA R e Yoy

Indoxyl sulphate i ivel t | -3, \Wwhich | ' | ortef existing mainly
in the renal tuaéu déssl.gg?l(\é?ftg {58 éﬁéo(awgngtﬁﬁ %ﬁ%‘%&%&%ﬁ%@%@% §| ure /(Sf\rl?é?ﬁ E)H;tent
Document 11)o 880 RIGHHISEESIHRR RS MRERYEATBURGINASE K1 eaae aghfallure
compared to healthy individuals. Therefore, in many cases, in chronic renal failure patients,

occurrence of isicie atecis ofadnigst islntesecegs e gsiepesriaination ifapevpistagdosambf drugs is
difficult. Decreases in drug transporters in the kidney are involved
10 failure, which then causes hypobulia, easy fatiggbbreathlessness, postural
vertigo and the like, leading to remarkable de@sas QOL of the patients.
[0012]
Previously, transfusion was carried out for thgrajpanemia due to chronic
renal failure, but therapy with a recombinant emypioietin preparation (rHUEPO
15 preparation) has now become commonly carried odbwever, problems such as
the fact that therapy with this preparation neemspital visit and accompanies pain
because it is administered subcutaneously, antkexes of drug-resistant patients
due to occurrence of autoantibody have been pomiedbr this therapy. Therefore,
a prophylactic or therapeutic agent for anemiatdushronic renal failure, which can
20 be easily administered, whose dosing managemeriecaarried out at home, and
whose side effects are small, is demanded.
[0013]
In recent years, significant involvement of actdxggen in progression of
chronic renal failure and exacerbation of compia& of chronic renal failure has
25 been pointed out. Superoxide dismutase (this redyebeinafter abbreviated as

SOD) is widely distributed in the living bodiesaifimals, plants, microorganisms

and the like, and especially important among treyees which decompose



5in such phenomena as one of the mechanisms thereof. [0017] Thus, in treatment of chronic renal
failure patients, it is important not only to suppress the decrease in the renal function to filtrate
low-molecular substances, but also to suppress aneia and the increase in active oxygen caused as
complications of 1 Othe chronic renal failure as much as possible, as well as to prevent the decrease in
the transporters which occurs with the renal disorder as much as possible. [0018] Prostaglandin

PG) i f Ily- i ds which sh i hysiqlogical activities, and h
tne prostanoic LG CRUIBBAT SR, (Lo R AGrT LRy B B DU bLc Based om he
siuctural featyfep o RIGINES AR BRIEAANSR, KNRHE RAACE GRS SRELR REPSH GRS PCFS.

PGGs, PGHs, PGJs, and er grouped into subclasses such as 1, 2and 3 based on the

existence of upsaierridpie Rodiafe idaness &3y teclictRasemiely enale aver aeakegwn. PGI2,
which is typical among the PUT derivatives, is also 2 Ocalled prostacyclin, and known to be a

substance havienga fsinotigméatdlenagyseghéradetbhiiom eictimmaipints pErghinerat vasatfEtoreaction.
[0019] It is already known that PGI2 and several compounds among the derivatives thereof are
effectiv® for diseeBa@merseliavasrikpforigiurRantsaepiE aifecambasiiveImesao SR Ratetire
clinically effective. However, such findings on PGI2 and derivatives thereof are intended for primary
diseases withGIRBHRENGPehronic renal failure. At this stage, renal disorder is evaluated with the urine
protein and/or ﬁ urinary microalbumin, which increase as the barrier function of the glomerular
basement membrane in the kidney to macromolecules is deteriorated. The pharmacological effects are

also evaluated baseq pprfh REERASRAINENRYE RRIBEIRER Su TSR HR e ff PGI2
derivatives in chronic renal failure has also been reported (Patent Documents 1 to 10, Non-patent

Documents 12atedmulaes iexarspieincebols wihengd hemylionedd€d2 davvaties|opimaingdseraprost
sodium have been reported, which results were obtained using a model rat subjected to partial
nephréftomy ghdieahRyteptamsutieriiag teostichtoeicosicalc@ilie wilitehiasds épaxarerbpiion
administration of an anti-basement membrane antibody and whose primary |
of cardiovascular disturbances and a further deerearenal function. Indoxyl
sulphate is a low-molecular substance producetidyptocess wherein indole
produced in the intestine from tryptophan is absdrinto the living body, followed
by being metabolized in the liver. Since indoxyliphate is excreted mainly from
15 the kidney, efficient excretion is impossible imrahic renal failure because of the
decrease in renal function, so that the blood le¥/@doxyl sulphate increases.
Recent interest has focused on indoxyl sulphatmasf the causative substances
responsible for exacerbation of various compligaiof chronic renal failure and
exacerbation of cardiovascular disturbances deadothelial dysfunction (Non-
20 patent Document 9). It is also known that indesylphate itself is involved in
exacerbation of renal disorders (Non-patent Docurh@hp
[0015]
Indoxyl sulphate is actively excreted via OAT-3jieh is an organic anion
transporter existing mainly in the renal tubulex] & is known that OAT-3 decreases
25 in chronic renal failure (Non-patent Document 11).

[0016]

Further, it is known that the blood levels of wais drugs, especially those of



disease was nephritis (Patent Document 1 and Non-patent Document 12). For accurate evaluation of
renal function in chronic renal failure, glomerular filtration rate (GFR), which is a marker of the renal
function to filtrate low-molecular substances, or, as a@n alternative, eGFR (estimated GFR: estimated
glomerular 15filtration rate ) or creatinine clearance is used, and, in addition, the serum creatinine level
or BUN, which increases as the renal function to filtrate low-molecular substances decreases, is used.
Also in Patent ocugn\}?int 1 and Non-patent Document 12, the serumac,:ﬁﬁinine level and BUN are

used as indicet for© I%‘ffc%'%rf’ IIP{B HARRaE81 |éa?re§?é§c OREASE AR st,ooccurrence
of chronic 2 Oyenghiauicideliaed wibrarsee HERinBcderrb AR BN Bigherdbaa et normal

levels was confirme lowed by beginning administfation of a compound of an mphenylene PGI2

derivative. ThejeafiesnitaVassiie Widba! HIGRARER PhEe MAjHBEP defcinTia SR dpjviepriht is, the

serum creatinine level and the BUN value, were suppressed compared to those in the control group.
25[0021] In Patese®otdmestid Bljfiticsiitle s dmrddhas anRBEID) tiEvivats/ e dioapideesrasiaratdded
microalbuminuria in a canine mild chronic renal failure model, but this 9 evaluation was carried out
using tHe modiél Sy BReBFMeRasas SRt dacame (A i BMSLFRAT respect to the normal level, so
that the model had not developed chronic renal failure, with which GFR is expected to be not more
than 50%. Fu 9%?',7 e effect found was merely a decrease in microalbuminuria, which is a reversible

change, Srather tha”ﬁg?:mﬁ@é}rﬂfemeof?ﬁ?bm@? 'Rﬁltf’aﬂl&%ﬁ#g{ﬁgﬂ%ﬂaﬁf ‘?1%?88§ft&0022]

It has been reported ronic renal failure pafients, a of beraprost sodium reduced

the rate of decigpprlisBRAGBEIEHR, W EHWANGALED PYI8 EERRRSOIR DMFQ B EHIRES asaRCe or in
the reciprocal of serum creatinine (Non- 1 Opatent Literature 14). It is described that a POI2 derivative

treprostinil amalser ateslisnakiinotomanavie whef intreapeoiduabiguen chimud enadbfaplicat@iieofs, but
the observation was carried out merely on diuresis, and whether or not chronic renal failure is
amelidrated hikenchiosie remahiaiPeaes DochrasmMassifie Z8kas ohpieveritka sleargraehijptiemia
may promote production of erythropoietin via an increased production of renal endogenous PGE2 and
POI2 (Non-patEAPBRRUGRENYNIEN 2GHESIH IR G ARBS! iISAERSMRPb R BBRSIRISH in chronic renal failure
and hence prg%%% ns of endogenous PGE2 and PGI2, as well as erythropoietin, are considered to
increase, severe mia is problematic. The reason 2 Ofor this is not clear, but it is considered that, in

rona fafure, the amabRSGHERIR(PIY1E SBRIAS BRI RS RISISAHIS WOk Bipeton

various physiological activities, and has the @oetc acid skeleton in common.

15 The naturally-occurring PGs are grouped, basedhestructural features of their
five-membered rings, into the PGAs, PGBs, PGCs, §&IGEs, PGFs, PGGs,
PGHs, PGls and PGJs, and further grouped into ase$ such as 1, 2 and 3 based
on the existence of unsaturation and/or oxidatidrurther, their many synthetic
analogues are known. Pfvhich is typical among the PGI derivatives, soal

20 called prostacyclin, and known to be a substaneasban strong platelet aggregation
inhibition action and peripheral vasodilator action
[0019]

It is already known that P@and several compounds among the derivatives

thereof are effective for disease model animalgfomerulonephritis and diabetic

25 nephropathy, and are clinically effective. Howewerch findings on PGhand

derivatives thereof are intended for primary dissasithout onset of chronic renal

failure. At this stage, renal disorder is evaldatgth the urine protein and/or the



[0024] In terms of the ameliorating effect on anemia by PGI2 or a derivative thereof, results
showing amelioration of anemia in long-term dialysis patients have been 25reported only for beraprost
sodium (Non-patent Document 16). However, what tBis literature shows is amelioration of anemia in
long-term dialysis patients wherein most kidney cells have lost their intrinsic functions. The
amelioration of anemia in 10 a chronic renal failure rat model in the present invention is amelioration

i Kicney i% A RNSLE S8 BT URe WG Ao e e PR A T A eramre. Thus,

the extent of tig SHRELPTRSTRNAR FOUR R %‘%ﬁéﬁ%%‘i@i&ﬂﬁﬁfémﬁéi pserygive stage cannot

be assumed from this literature, and there is nodisclosure about this in the literature, so that no

remarkable differansecldarcaffesteandre arsaveiaieengaBiddetiain@sirtheer pafaaneedeyating
effect of beraprost sodium on uremia has been reported for chronic renal failure patients. Although

anemia is desf0i&o] as one of the particular complications of uremia, there 1 Ois no description on a

particular ameliorating effect of administration of beraprost on anemia (Patent Document 3). [0025]

FurtherPadministratidrHENP G effecivesesatveRHpsypies da < tRBie KRARY Egters besaladity in gastric

mucosa of rat and in human systemic sclerosis 15patients having Raynaud's_ symptoms (Non-patent
i RGPS e Bt

Documents ﬁoﬁﬁa _'i%g?f}ﬁ tHeAlS Rt PG R Rth té)[ %ﬂdﬂ% HYSiHhé }r_istrla bn increases
the renal SOD, %%?ﬁﬁ}rl]eevpéjlscmﬁfWﬁ %-Iﬁﬂte e%e%%@rﬂ}gﬁ(/%@tiﬂ@@&%@%ﬁ@?gﬁ?%%@é%eﬁgﬂg reof in

chronic renal f% e target organ andthe disease are fota ren er, it has not

been known thaidhe EisHRtien RS SReR AERASEEINGRR! AP RliiBita 8 pHARFPOerS in
renal failure. [0026] All of cicaprost, m-phenylene PGI2 derivatives, especially beraprost sodium, and

further, treprosigphrabiomaranchaprded saisediaritie fedroverroentibfedid lderhicresaarprepdfed
derivatives produced by improvement of instability of naturally
10 by administration of an anti-basement membrandadyi and whose primary
disease was nephritis (Patent Document 1 and NtmmpBocument 12). For
accurate evaluation of renal function in chronitaldailure, glomerular filtration
rate (GFR), which is a marker of the renal functiofiltrate low-molecular
substances, or, as an alternative, eGFR (estin&fk& estimated glomerular
15 filtration rate ) or creatinine clearance is usad, in addition, the serum creatinine
level or BUN, which increases as the renal functfiltrate low-molecular
substances decreases, is used. Also in Patenti2zotud and Non-patent
Document 12, the serum creatinine level and BUNuaegl as indices for evaluation
of the pharmacological effects. That is, in theganodels, occurrence of chronic
20 renal failure defined with a serum creatinine lexal BUN higher than their normal
levels was confirmed, followed by beginning admir@son of a compound of an m-
phenylene PGlderivative. Thereafter, it was shown that incesasf the markers
for chronic renal failure, that is, the serum draat level and the BUN value, were
suppressed compared to those in the control group.
25 [0021]
In Patent Document 13, it is described that a;Pi&iivative cicaprost

ameliorated microalbuminuria in a canine mild chcaenal failure model, but this



250ccurring PGI2. [0027] On the other hand, in recent years, PGI2-receptor agonists having a non- 11
prostanoid skeleton have begun to be developed. [0028] It has been pointed out that, among
these, compounds represented by the General Form@ila below: 5[0029] [0030] have the
PGI2-receptor agonistic activity and show the antiplatelet action, vasodilator action, bronchodilator
action and the like, and that these may be useful for diseases 1 Osuch as transient cerebral ischemic

Exampies of (R D KURL CBELATLHE VA Sk BErToH Gl GEHE Lot gD P e Y reiet
action which is, e (106 PR RERRLYTSAEN Sy ARl SRS URGGBdI atfet

Document, that compoun represented by the above General Formula are 15usef

therapeutic agesttsl fRiildlemerweneArtiFRNY Sighetsarrbeanaieythsimiady. to thetpEiethe
PGI2-receptor agonists (Patent Document 4). [0031] However, there is no description at all on

characteristic afidceinankbbizsafiectiyen ees afabe icomigonsl s mapveisent éxl oyetier sibte/e@ageral
Formul% o rather than amelioration of the renal functionilioate low-molecular substances.
[0022]

It has been reported that, in chronic renal failp@tients, administration of
beraprost sodium reduced the rate of decreasaa fienction, which is indicated by
decrease in the creatinine clearance or in thenazal of serum creatinine (Non-

10 patent Literature 14). It is described that a Rigrivative treprostinil ameliorated
renal function in view of urine production in chiomenal failure patients, but the
observation was carried out merely on diuresis,vaimether or not chronic renal
failure is ameliorated has not been shown (Patecubent 2).

[0023]

15 It has been shown that hypoxemia may promote mtamiuof erythropoietin
via an increased production of renal endogenous,RG& PGJ (Non-patent
Document 15). Although the kidney is under hypaaadition in chronic renal
failure and hence productions of endogenous P4BH PG/, as well as
erythropoietin, are considered to increase, seaeeenia is problematic. The reason

20 for this is not clear, but it is considered thatyrenal failure, the ameliorating effect
by the mechanism according to this literature matyfunction sufficiently.

[0024]

In terms of the ameliorating effect on anemia B}-For a derivative thereof,
results showing amelioration of anemia in long-telialysis patients have been

25 reported only for beraprost sodium (Non-patent Doeat 16). However, what this

literature shows is amelioration of anemia in Idegn dialysis patients wherein

most kidney cells have lost their intrinsic funciso The amelioration of anemia in



2 Otherapeutic agents for especially chronic renal failure among renal diseases. [0032] Further, in
Patent Documents 5 to 10, it is disclosed that PGI2-receptor agonists having non-prostanoid skeletons
can be used for renal failure, but there is no description at all on characteristic and remarkable
effectiveness of the agonists as 12 therapeutic agents for chronic renal failure. [0033] That is,
there is neither description nor suggestion on the fact that usage of the above compounds as
therapeutic agents for. chro%&éﬁnal failure ﬁmeli rates the renal 5functio']1é to Fltrat low-molecular

substances; am&librRlsd ARHLUE LPLEIARhI il REBHrEe A A I e A R her,

increases the agii ok SORIMIEMARYS 6 SeRAIC SRRy PATBMACLEN A AIon

) S .
suppresses decrease in the organic anion transporters r pOI’]SIb e for active excretion of uremic

substances. PRRIAR AeREFFRFNRES $0RAEMT bt BNdiBdRM4tdmatent Rpgwment 1: WO
2000/067748 Patent Document 2: WO 2005/058329 Patent Document 3: WO 2007/007668 15 Patent

Document 4: \M» 2O (088084 Pldtast Deoextemt & tWeCe @ @ERRHESt RatinhDioathmamt 6eWaD
1999/21843 Patent Document 7: WO 1999/32435 Patent Document 8: WO 2001/016132 2 OPatent
Documént 9: \ipdup@ daihe4uBts erieieamenn ot be assimeribisliteraNepantNrere is

DOCUMENTS [0035] Non-patent Document 1: Kenjiro Kimura et aJ. eds., "l ecture Transcript:
n[) d?’scllosurepgbout thcl)s liln t%e IiL[eratu e, SO ﬂmtemarLa%cfe difference in the effect

can be assumed among RP@érivatives. Further, an ameliorating effect of

beraprost sodium on uremia has been reported fonthrenal failure patients.

Although anemia is described as one of the padiadmplications of uremia, there
10 is no description on a particular ameliorating etfigf administration of beraprost on

anemia (Patent Document 3).

[0025]

Further, administration of P&or a derivative thereof increases the

erythrocytic SOD activity in gastric mucosa of aad in human systemic sclerosis
15 patients having Raynaud’s symptoms (Non-patent Beeus 17 and 18), but there is

no suggestion at all on whether or not the adnatisin increases the renal SOD

activity and whether or not the effect is differamiong PGland derivatives thereof

in chronic renal failure in which the target orgard the disease are totally different.

Further, it has not been known that the administneguppresses decreases in renal
20 organic anion transporters in renal failure.

[0026]

All of cicaprost, m-phenylene P&derivatives, especially beraprost sodium,
and further, treprostinil, which are compounds usgetie above-mentioned
literatures, are PGUerivatives produced by improvement of instabititynaturally

25 occurring PGJ.
[0027]

On the other hand, in recent years, P@teptor agonists having a non-



25Renal Medicine, 1st Ed.", Medical View Co., Ltd., 2004, p. 270, 11. 1 to 10. Non-patent
Document 2: Kenjiro Kimura et al. eds., "Lecture Transcript: Renal Medicine, 1st Ed.", Medical View
Co., Ltd., 2004, pp. 274-275. 13 Non-patent Document 3: Masaomi Nangaku, Folia Pharmacol Jpn,
118:68-70, 2001.  Non-patent Document 4: "Hyper Reference for Internal Medicine", Nakayama
Shoten Co., Ltd., 1997. 5Non-patent Document 5: Kiyoshi Kurokawa ed., "Nephrology - Approach from
Pathophysiolo " Nan 345 I Ium 11. 1 to 7. Non-patent Document 6:
Kiyoshi Kurok V\?a%t@c!i] Kﬁl%%?%g%bbav&?ﬁ) g};{%h ?rB% é’t‘?‘l&gﬁ $|0Iogy Nankodo Co., Ltd., 1995, p.
347, left colu éé 3 to 5. Non-patent Document 7: Villar E, et al., J Am Soc Nephrol, 18: 2125-2134.
102007. Nonngaten Document 8: Vaziri ND, et al., Kidney Int, 63: 179-185. 2003. Non-patent
Document 9: Dou L, Ritals Kidmedieabodddd bRy i nespisaptesentctbEnRmoto A, et al.
Ther ApherDial, 11 Supple 1: S27-31. 2007. 15Non-patent Document 11: Villar SR, et al., Kidney Int,
68: 2704-271352006| Wonrpaitebedacument 12: Yamada M, et al., Eur J Pharmacol, 449: 167-176.
2002. Non-patent Document 13: Villa E, et al., Am J Hypertens, 6: 253-257. 1993. Non-patent
Documént 14:[f948 T, et al., Prostaglandins Leukot EssentFatty 20Acids, 65; 223-227. 2001.
Non-patent Document 15: Kiyoshi Kurokawa ed., "Nephrology - Approach from Pathophysiology",
Nankodo Co., Ltd4 1995, pp. 48-49.  Non-patent Document 16: Hidekazu Moriya, Abstract for
Meeting of Japa ety for Dialysis Therapy, 0-425, 2006. 25Non-patent Document 17: Zsoldos
T, et al., Acta Physiol 1—Iung,

: 325-330. 1??54. R# (1)
) = \
R?” "N “A—-D—-G-C-Q

[0030]
have the PGlreceptor agonistic activity and show the antipéitaction, vasodilator
action, bronchodilator action and the like, and thase may be useful for diseases
10 such as transient cerebral ischemic attack, diabetiropathy, diabetic gangrene and
peripheral circulatory disturbance. Further, i@ Examples of this Patent
Document, it has been confirmed that the compohage the antiplatelet action
which is an index for the Pgteceptor agonistic activity. It is describedthis
Patent Document, that the compounds representtdtelabove General Formula are
15 useful as therapeutic agents for glomerulonephaii diabetic nephropathy,
similarly to the other PGlreceptor agonists (Patent Document 4).
[0031]
However, there is no description at all on chanastic and remarkable
effectiveness of the compounds represented byltreeaGeneral Formula as
20 therapeutic agents for especially chronic renéifaiamong renal diseases.
[0032]
Further, in Patent Documents 5 to 10, it is disetbthat PGireceptor
agonists having non-prostanoid skeletons can ke foseenal failure, but there is no

description at all on characteristic and remarkafffiectiveness of the agonists as



Non-patent Document 18: Balbir-Gurman A, et al., Clin Rheumatol, 26: 14 1517-1521. 2007.
DISCLOSURE OF THE INVENTION PROBI FMS TO BE SOLVED BY THE INVENTION [0036]
5Since, in a chronic renal failure patient, irreversiblelgecrease in the renal function to filtrate
low-molecular substances occurs, it is demanded to slow down the decrease to extend the period
before introduction of dialysis as much as possible. Further, suppression of anemia as a complication

which occurs yith progression of chronic renal fajlure, and suppression of increase in oxidative stress
as a cause of\q‘8&%‘?8%&&29&%%%&&@8#&%&65}%%ﬁ CHilar endothelial cell dysfunction need to be
achieved as elm%/ﬁly as possible. Still further, amelioration of uremia caused by chronic renal failure
and overcoming of increase in, and difficulty in control of, the blood levels of drugs observed in chronic

renal failure need to g ackieyrde ThadireeAREMERIN RIMSUGge dRaf e PRE Ui goNtier, and a
method for treatment 150f, chronic renal failure to improve these problems. MEANS FOR SOLVING

THE PROBI Fas\yeadmpouiitie abtver ppeblkrragestskhie rscivedal fdilartharpkotitexydrd fenahronic
renal failure containing as an effective ingredient a compound represented by General 20Formula (1)

which i$a Pelfgrr@_&@@@r félg@iﬂsls?\&rracﬁﬁauﬂﬁaé@@@é@m9%@y@l@§_@aﬂﬁﬂer@‘@e (afelele @ AN, is, the
e e R S o S s g g ofecve
which plays a central role in removal of active gewy; and/or suppresses decrease in
the organic anion transporters responsible fovaakcretion of uremic substances.
PRIOR ART REFERENCES
10 PATENT DOCUMENTS
[0034]
Patent Document 1: WO 2000/067748
Patent Document 2: WO 2005/058329
Patent Document 3: WO 2007/007668
15 Patent Document 4: WO 2002/088084
Patent Document 5: WO 1997/03973
Patent Document 6: WO 1999/21843
Patent Document 7: WO 1999/32435
Patent Document 8: WO 2001/016132
20 Patent Document 9: WO 2004/034965
Patent Document 10: JP 2000-191523 A
NON-PATENT DOCUMENTS
[0035]
Non-patent Document 1: Kenjiro Kimura et al. etlsecture Transcript:
25 Renal Medicine, 1st Ed.”, Medical View Co., LtdQ@®, p. 270, Il. 1 to 10.
Non-patent Document 2: Kenjiro Kimura et al. etlsecture Transcript:

Renal Medicine, 1st Ed.”, Medical View Co., LtdQ®, pp. 274-275.



[0039] 15 [0040] [wherein R1 and R2 each independently represents aryl; 5A represents NR5, 0, S,
SO or SO2; R5 represents Ci-C6 alkyl, C2-C6 alkenyl or C3-C6 cycloalkyl; D represents C2-C6
alkylene or alkenylene; G represents 0, S, SO or SAZ R3 and R4 each independently represents
hydrogen or C1-C6 alkyl; and 1 0Q represents carboxyl, Ci-C6 alkoxycarbonyl, tetrazolyl or General
Formula (2) below: [0041] CONE' 502 Re( 2 ) [0042] 15(wherein R6 represents C1-C6 alkyl)] or a

Flri?\r/vnplzt;:;ti;aillg r?;%f;tabl% gg thereof tkﬂfatshaeora gﬁg%%entlzfg gﬁg&lﬁ 5%?16“ ﬁguég %cordlng to
2001.
Non-patent Document 4: “Hyper Reference for IniéMedicine”, Nakayama
Shoten Co., Ltd., 1997.
5 Non-patent Document 5: Kiyoshi Kurokawa ed., “Negpbgy - Approach
from Pathophysiology”, Nankodo Co., Ltd., 1995345, left column, Il. 1 to 7.
Non-patent Document 6: Kiyoshi Kurokawa ed., “Negpbgy - Approach
from Pathophysiology”, Nankodo Co., Ltd., 1995347, left column, Il. 3 to 5.
Non-patent Document 7: Villar E, et al., J Am S&phrol, 18: 2125-2134.
10 2007.
Non-patent Document 8: Vaziri ND, et al., Kidney, 163: 179-185. 2003.
Non-patent Document 9: Dou L, et al., Kidney B#&; 442-451. 2004.
Non-patent Document 10: Enomoto A, et al., Thenéyial, 11 Supple 1:
S27-31. 2007.
15 Non-patent Document 11: Villar SR, et al., Kidrety 68: 2704-2713. 2005.
Non-patent Document 12: Yamada M, et al., Eurariacol, 449: 167-176.
2002.
Non-patent Document 13: Villa E, et al., Am J Hypas, 6: 253-257. 1993.
Non-patent Document 14: Fujita T, et al., Prostadins Leukot EssentFatty
20 Acids, 65: 223-227. 2001.
Non-patent Document 15: Kiyoshi Kurokawa ed., “Negogy - Approach
from Pathophysiology”, Nankodo Co., Ltd., 1995, #B-49.
Non-patent Document 16: Hidekazu Moriya, AbstfactMeeting of
Japanese Society for Dialysis Therapy, 0-425, 2006.
25 Non-patent Document 17: Zsoldos T, et al., Actgsitit Hung, 64: 325-330.
1984.

Non-patent Document 18: Balbir-Gurman A, et alin @heumatol, 26:



R5 represents Ci-C6 alkyl; 2 0D represents C2-C6 alkylene; G represents 0; R3 and R4 represent
hydrogen; and 16 Q represents carboxyl or General Formula (2); [3] the therapeutic agent for chronic
renal failure according to [1] or [2], wherein A represemnts NR5; R5 represents C3-Co branched alkyl,
5D represents butylene; and Q represents carboxyl or General Formula (2); [4] the therapeutic agent
for chronic renal failure according to any one of [1] to [3], wherein R5 represents isopropyl; and 1 0Q

represents car#é)i;_y_l cg ie f)ba[) Formula (2); [5] the therapeutic agent for chronic renal failure
according to a né o% 1? 0 [4], wherein Q represents carboxyl; [6] the therapeutic agent for

chronic renal f@ilg@_%@gr[g]@g)p m&qm@“ﬂ%ﬁ], 15wherein the chronic renal failure is in the
7

conservative stage; and a therapeutic method for treatment of chronic renal failure, which method
uses the compgaroBasedsing PERBYONED BY tpHE pnaepiaionceutically acceptable salt thereof.

[0043] 20EFFECT OF THE INVENTION
[0036]

5 Since, in a chronic renal failure patient, irrestiele decrease in the renal
function to filtrate low-molecular substances osgutris demanded to slow down the
decrease to extend the period before introductiahatysis as much as possible.
Further, suppression of anemia as a complicatianhwiccurs with progression of
chronic renal failure, and suppression of increasidative stress as a cause of

10 cardiovascular disturbances and vascular endotleeliadysfunction need to be
achieved as effectively as possible. Still furttzenelioration of uremia caused by
chronic renal failure and overcoming of increaseaimd difficulty in control of, the
blood levels of drugs observed in chronic rendufaineed to be achieved. The
present invention aims to provide a therapeutioafye, and a method for treatment

15 of, chronic renal failure to improve these problems
MEANS FOR SOLVING THE PROBLEMS
[0037]

The above problems can be solved with a therapaggnt for chronic renal
failure containing as an effective ingredient a poomd represented by General

20 Formula (1) which is a P@keceptor agonist, or a pharmaceutically acceptsdite
thereof.

[0038]
That is, the present invention is:
[1] a therapeutic agent for chronic renal failuoataining as an effective ingredient:

25 a compound represented by General Formula (1) below

[0039]



[0044] By beginning administration of a compound represented by General Formula (1) or a
pharmaceutically acceptable salt thereof (this may be hereinafter referred to as "compound of the
present invention") after a renal disease progressedite cause 25chronic renal failure, not only
suppression of decrease in the renal function to filtrate low-molecular substances, but also recovery of
the function can be achieved. Further, since the compound of the present invention has effects to
improve anemia 17 which is a complication unique to chronic renal failure; as well as to increase the
SOD activity, whith decfgases in chronic renal failure; and to suppresses decrease in OAT-3 involved
in excretion of uremig-su nces; the compound of the present invention can ameliorate
cardiovascular disturibances and vascularcfgdoth jal cell Sdysfunction due to chronic renal failure.
BRIEF DESCRIPLT. O DRAWINGSNO0045 Fig. 1 shows serum creatinine values in a
group of rats stiffering fidm chroAicTEhat Gitare to-which the sodium salt of Compound 1 was
administered. 1 OFig. 2 shows BUN in a group of rats suffering from chronic renal failure to which the
sodium salt of Compound 1 was administered. Fig. 3 shows creatinine clearance in a group of rats
suffering from[@‘Mﬁ?ic renal failure to which the sodium salt of Compound 1 was administered. Fig. 4
shows changes jn the plasma level of Compound 1 after oral 15administration of Compound 1 and
Compound 2. BES*NODE FOR CARRYING OUT THE INVENTION [0046]  Examples of the "aryl"

2010047] Examples ot M T G A AT SHs Eropyt sopropyl e
5 A represents NRO, S, SO or S©
R® represents £Cg alkyl, C-Cs alkenyl or G-Cg cycloalkyl:
D represents £Cs alkylene or alkenylene;
G represents O, S, SO or $0O

R® and R each independently represents hydrogen,eE4alkyl; and

10 Q represents carboxyl s alkoxycarbonyl, tetrazolyl or General Formula
(2) below:
[0041]
—CONH—80,—R® (2)
[0042]
15 (wherein R represents £Cg alkyl)]

or a pharmaceutically acceptable salt thereof;
[2] the therapeutic agent for chronic renal failaceording to [1], wherein
R' and R represent phenyl;
R® represents Cg alkyl;
20 D represents £Cs alkylene;
G represents O;

R® and R represent hydrogen:; and



butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl and isohexyl. [0048] Examples of the
"C2-C6 alkenyl" include vinyl, 1-propenyl, 2-propenyl, 1- 25butenyl, 2-butenyl, 3-butenyl, 1-pentenyl,
2-pentenyl, 3-pentenyl, 4-pentenyl, 4- methyl1-3-pentényl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl
and 5-hexenyl. [0049] 18 Examples of the "C3-C6 cycloalkyl" include cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. [0050] Examples of the "C2-C6 alkylene" include ethylene,

1-methylethylene, 2- hmethylethylene, propylene, butylene, pentylene and hexylene. [0051]
Examples of the "C2- 58 eﬁﬁﬂ ?18%95@&4 %@%”ﬁ%&ﬁgf’iﬂbﬁ& ylene, 2- propenylene,
1-butenylene, T~ JPer: Py lene, 3:ppeit
4-pentenylene[ﬁ%n%mﬁgﬁggﬁ%ﬁg%ﬁ@ﬁ-ﬂje@%?e%r}ﬁe, 2- %;(%%@ ene@%g%hpglr%bﬁgﬁ-hexenylene
and 5-hexenylene. [OR%8presdrt@MBles of the "Ci-C6 alkoxy" in the "C1-C6 alkoxycarbonyl" include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tertbutoxy, n-pentyloxy,
isopentyloxy, n-hexylBXyemmelSentegflokyansf@abalkyl; Examples of the "pharmaceutically acceptable
salt" of the compound of the present invention include, in cases where the compound represented by

GeneraPFormula (1) i SRsRSeAIsshsiRAgaAikRdacids such as hydrochloric acid, sulfuric acid, nitric

acid, phosphoric acid,_hydrofluoric acid aer ?drobr%Tic acid; a&isalts of 2 Oorganic acids such as
acetic acid, tartaric ad RIGREAREVRRART ARSI BRIMWR G acid, succinic acid,

methanesulfojs fedReRELRIE ARRAIFBISCAFS R SATPRIIELIRAR 8%y one of [1] to [3],

wherein
R® represents isopropyl; and
10 Q represents carboxyl or General Formula (2);
[5] the therapeutic agent for chronic renal failaceording to any one of [1] to [4],
wherein
Q represents carboxyl;
[6] the therapeutic agent for chronic renal failaceording to any one of [1] to [5],
15 wherein the chronic renal failure is in the cons#ime stage; and
[7] a therapeutic method for treatment of chroeigal failure, which method uses
the compound according to any one of [1] to [Sagharmaceutically acceptable salt
thereof.
[0043]
20 EFFECT OF THE INVENTION
[0044]
By beginning administration of a compound représgiby General Formula
(1) or a pharmaceutically acceptable salt therénid (nay be hereinafter referred to
as “compound of the present invention”) after atelisease progressed to cause
25 chronic renal failure, not only suppression of @ase in the renal function to filtrate
low-molecular substances, but also recovery ofuhetion can be achieved.

Further, since the compound of the present invartes effects to improve anemia



[0054] Examples of the "pharmaceutically acceptable salt" of the compound of the 25present invention
include, in cases where the compound represented by General Formula (1) is acidic, alkaline metal
salts such as the sodium salt and the potassium saltt and alkaline earth metal salts such as the
calcium salt. 19 Among the compounds represented by General Formula (1), Compound 1,
wherein R1 and R2 represent phenyl; A represents NR5; R5 represents isopropyl; D represents

butylene; G 0; R3 and R4 hydrogen: boxyl;
pharmaceuic ) BAbASHIE SRl BT R SN S S0 CAmbSLRAE Bse) Further

among he compRyAdA A= SIHE BbelE CampoNRel eI SR sprRsRY MiRiR O

General Formula (1) Is aced with its equivalent C1-C6 a g., methoxycarbonyl),

tetrazolyl or Gepperag iryanea (R)exe &ivm eFRpeially suiakivdee dolh paileuiitheghesaitormula (2)
wherein R6 represents C1-C6 alkyl is preferred, and Compound 2, wherein R6 represents C1 alkyl
(methyl), is espeantipmpetferabigliosate tafd@bAscular disturbareel vascular endothelial cell
5 dysfunction due to chronic renal failure.
BRIEF DESCRIPTION OF THE DRAWINGS
[0045]
Fig. 1 shows serum creatinine values in a grouatsfsuffering from chronic
renal failure to which the sodium salt of Compoundas administered.
10 Fig. 2 shows BUN in a group of rats suffering frohronic renal failure to
which the sodium salt of Compound 1 was administere
Fig. 3 shows creatinine clearance in a group tsfsaffering from chronic
renal failure to which the sodium salt of Compoundas administered.
Fig. 4 shows changes in the plasma level of Comgduafter oral
15 administration of Compound 1 and Compound 2.
BEST MODE FOR CARRYING OUT THE INVENTION
[0046]
Examples of the “aryl” in the compound represerigdGeneral Formula (1)
include phenyl, 1-naphthyl and 2-naphthyl.
20 [0047]
Examples of the “€Cg alkyl” include methyl, ethyl, n-propyl, isopropyi;
butyl, isobutyl, sec-butyl, tert-butyl, n-pentydojpentyl, n-hexyl and isohexyl.
[0048]
Examples of the “&€Cg alkenyl” include vinyl, 1-propenyl, 2-propenyl, 1-
25 butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pegteB-pentenyl, 4-pentenyl, 4-
methyl-3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexedyhexenyl and 5-hexenyl.
[0049]



Compound 2 [0058] "Chronic renal failure" in the present invention means a state wherein
renal 2 Ofiltration function gradually decreases for a long period of time and the functional 20
abnormality persists over a long time. More particuldrgy, it can be said to be a condition or a syndrome
wherein blood urea nitrogen (BUN) and the serum creatinine value are high or increase persistently.
This definition is essentially equivalent to the definitions in the textbooks described in the

BACKGROUND ART_ 5section. Mare ¢ cretel , '%H,]e case of human, patients who show a serum
creatinine value of ntﬁ)fggéptﬁﬁgngﬂ?ﬂ% %E%éall A{E‘i'éﬁ?e?xét%%ﬁe %ﬁ%&igy ethod, which
value is obserg;&%}%ﬂ g a;]t}?ﬂbil.légypth, can be securely diagnosed with chronic renal failure. In
other animal species, the absollte value of serum creatinine may vary, but those can be diagnosed as

having developgghopronic renal 1 Ofailure when the value is higher than the normal range. [0059]
"Chronic renal failure in the conservative stage in the present invention means, in chronic renal failure,
the stage before endEstageptds aiitheet@Ciadllkdeneéiatiudaintbpienes ditifethyletpdesidl without
dialysis or renal transplantation. 15 The present invention can be especially effectively employed for
chronicZenal fAiRiFYiRtitvieosn SEPRMIRREs g eRQvINEnteRe BReR:al functions are decreased but
still remain. [0 96% Further, the present invention can be especially effectively employed in cases 2
Owhere creati Hearance, eGFR, or glomerular filtration rate (GFR) actually measured by the inulin

e cemesod WIS FRLSR RO RGN D ing booe
han 40 Z5mL T e s pe e
disease of chramemena)itaikira-petne pyrsent4-methyl-3-penterylérhexenylene, 2-hexenylene,
10 3-hexenylene, 4-hexenylene and 5-hexenylene.
[0052]
Examples of the “€Cg alkoxy” in the “G-Cg alkoxycarbonyl” include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxsghutoxy, sec-butoxy, tert-
butoxy, n-pentyloxy, isopentyloxy, n-hexyloxy arsbhexyloxy.
15 [0053]
Examples of the “pharmaceutically acceptable s#lthe compound of the
present invention include, in cases where the coamgoepresented by General
Formula (1) is basic, salts of inorganic acids sagydrochloric acid, sulfuric acid,
nitric acid, phosphoric acid, hydrofluoric acid amgirobromic acid; and salts of
20 organic acids such as acetic acid, tartaric aaatid acid, citric acid, fumaric acid,
maleic acid, succinic acid, methanesulfonic acahthalenesulfonic acid and
camphorsulfonic acid.
[0054]
Examples of the “pharmaceutically acceptable s#lthe compound of the
25 present invention include, in cases where the camgoepresented by General

Formula (1) is acidic, alkaline metal salts suclhassodium salt and the potassium

salt; and alkaline earth metal salts such as tloeuoa salt.



21 invention include all the nephropathic diseases such as primary renal diseases; renal disorders due
to systemic diseases; congenital renal diseases; renal infections; renal disorders due to nephrotoxic
substances; and obstructive diseases of the urinary 1gact. Particular examples thereof include, but are
not limited to, chronic 5glomerulonephritis; diabetic nephropathy; chronic pyelonephritis; acute
progressive nephritis; gestosis; cystic kidney; nephrosclerosis; malignant hypertension; renal disorders

d ious collagen di h bol d |
failure V{f}EZ?'fufcf’siigﬁﬁfb?ﬁﬁ@?;gﬁfﬂ%%%% R e R SR oty
myeloma; a”C\/\r/ﬁ ?’étﬂyﬁ ﬁﬁf\aréﬂg o ti?eh g‘eﬁ(% lé@@w’ﬁ%W%ﬁ’r r{SF@@Hﬂ@E@{P Rpe

represented as erapy IS pOss sent | ention is ¢ Ic renal fail peC|aIIy
chronic renal f@b’r'@séhtb%&%ﬂéﬁ@{@%ﬁéﬁ@nfg@am#ﬂéwﬁégéﬁpﬁywégféh?ﬁﬁﬁt(@%w&é@ﬂ@pfOVe
decreased filtration function of the kidney, but also to improve 15 cardiovascular disturbances and
endothelial celtatysixylctora whmmaecaspatiaty qgaptalblasiitibiclsrorostrendd Bylwse dhy improving
anemia and increasing the SOD activity. [0063] "Anemia" in the present invention means anemia
which decurs #Pehronic 2 Orenal failure. More particularly, anemia can be diagnosed by a decreased
erythrocyte count, hematocrit and/or hemoglobin content, and/or the like, and it is known that its
incidence increases as the stage progresses aftgy the gggal function disorder stage. [0064] 25Since, by
the present inventiorQprophylaxis or therapy an‘e 1a due to chronic renal failure is possible, clinical
symptoms such as D{Qb{ eagy fatigabilit lessness, postural vertigo and palpitation can be
ameliorated. 22HFQxther; mc@ffe%ﬁéé&eﬂtlc ad¢nt ofRle present invention can be orally
administered, pain caused by subcutaneoys injection can be avoided, and the agent can be easily
taken every day at home without visiting”a hospital, so that anemia can be securely ameliorated and
various symptoms due to anemia can be controlled. 5[0065] The ameliorating effect by the present
invention on decrease in the SODMaavig which is observed in chronic renal failure was revealed for
the first time. Since SOD plays a central role in reduction/removal of oxidative stress in the living body,
amelioration of40P®er decrease in renal function due to increased oxidative 1 Ostress can be expected

In the present |nventl'glrjl.rtﬁgFthaenrfoa}]m%grg(t)l%nngnds described above, @amais wherein

10 carboxyl corresponding to Q in General FormulaigXeplaced with its equivalent
C,-Cs alkoxycarbonyl (e.g., methoxycarbonyl), tetrazalylGeneral Formula (2) are
also especially suitably used. In particular, GahEormula (2) wherein R
represents CCs alkyl is preferred, and Compound 2, wherefr&resents Calkyl
(methyl), is especially preferably used.

15  [0057]

o jNIPh
MesO,~ o~ o~ A\
" A

Ph

Compound 2
[0058]
“Chronic renal failure” in the present inventioreams a state wherein renal

20 filtration function gradually decreases for a |lgregiod of time and the functional



cardiovascular events such as vascular dysfunction and vascular endothelial cell dysfunction, which
are known to increase due to chronic renal failure, by the present invention can be expected. [0066]
15In the present invention, it was revealed that the @gmpound of the present invention suppresses
decrease in OAT-3, an organic anion transporter in a major excretion pathway for indoxyl sulphate
which is important as a uremic substance. Therefore, it is expected that administration of the

compound of the present invention may suppress dectease in excretion of indoxyl sulphate. Further, in
cases where 2 Qﬂfgﬁa{@n%r ?soaﬁ%%ﬁ\ré)[&%%eexc@?{gnp aée?ﬂPJ?SeSS}%E?;Bgf%e agent can
be reduced by, i Ejmrgﬁ.'%e ?P'. v I%@lm j the agent can be
easily determiﬁe@?&%@%’)ﬁ% S, since t e%’oserwgggrég (Lﬁ] ?k?e?]gtre ent |?1(\)/&6?;{r!11’?i{oﬁné]I sghétﬁfvpéthe effects of
25amelioration @fzainaTBigalierapsfigh enah A2 apd sipiaRpietefidreieasedsdhtigifansporters in
chronic renal failure, the compound of the present invention has extremely preferable traits as an
agent to be usequivaehmoiddchrerddffaitimes iB3H@068}bookehdisminpdabeBAH SR E3eNCBtion can
be produced by a known method, for example, the one described in WO 2002/088084. [0069]
5Furthe?, in theastaent Mespsemcieialieidfee vaag SRR O ERAY BaRMD kinds of

compounds of the Rresent [nvention, or may contain a?gi_;ger rostaglandin 16 derivative as mentioned

above and/or 5k hﬁ"?h\é‘? %B%IQSE% rjeﬁa{m _ RRTHESBP L RY g}?ﬁw{rﬁclude
e B T B RSSO DS e,
of the present\yeBHASHIER¥MS RIRiREADIY USSR I ARTEI BpkeR I Bbap alipiaRirdiaig sich as
persantin or dipyridamole; a statin whose therapeutic effect has been reported for renal diseases;
and/or the likeci@ratidyid enprepanghas thosixicsa etiagiind@@@g developed chronic renal
10 failure when the value is higher than the normagea
[0059]

“Chronic renal failure in the conservative stagethe present invention
means, in chronic renal failure, the stage befatestage chronic renal failure
wherein maintenance of life is impossible withoidlykis or renal transplantation.

15 The present invention can be especially effectieatployed for chronic renal failure
in the conservative stage, in which most of thek&mctions are decreased but still
remain.

[0060]

Further, the present invention can be especiffibgvely employed in cases

20 where creatinine clearance, eGFR, or glomerulaafibn rate (GFR) actually
measured by the inulin clearance method or theidikess than 60 mL/min./1.73°m
in human, or in cases where these indices decréaserd more than 50% with
respect to the normal values in animals. The ptasgention can be preferably
employed also in cases where, in human, renalifumdecreased to less than 40

25 mL/min./1.73 nd or less than 30 mL/min./1.73°m
[0061]

Examples of the causative disease of chronic rfailate in the present



15Further, since the compound of the present invention can be used for treatment of anemia due to
chronic renal failure, it is also possible to use it in combination with a rHUEPO preparation and/or an
iron preparation, thereby enabling to increase the d@gling interval and to reduce the side effects of the
rHUEPO preparation and/or the iron preparation. Further, preparation of a mixture with such
20preparations; and usage with another SOD preparation and/or oxidative stress inhibitor, and

preparation of.a mi ture th wrt re als ible. 007 resent |nven n can be use
effectively espEalilyiR Al B 893 I %%% mgyofse o P et 88?
non-human mar&ayaés?di@é 5273 LR Bi‘é,%éé%g e Qring2 Bjg Further,
the present invention can be uséd as a therapeutic me or treatment of chronic renal faillure. 24

[0072] In caisesashetRIE® thepripetdiaaens mhte PrerREahi et iy ehieaigreas) frikire is
used in human, the suitable dose is 1 to 10000 Rg/adult, preferably 5 to 5000 Rg/adult per

administrationRautigciarcéxhenples tine efahis clochpdoidebeamitéd ritcecbsoRmrmula (1) as an active
ingredient, which is administered 1 to 4 times er day for 1 day or longer, preferably for not less than 3
days. [(073] Olomensesaphéitistthiapeisian @@@%Woﬁhf@ryﬁé@@ﬂphw&ttﬁwt@ pEeargsaiYdnhuman

mount of the AERRUA G SIS MBI LS RO TSR N S TERHER, & Baistered 1
to 4 times per gay foL L % 25 A5 s RISTEERMNYISL A0l esSeinARh iRy R RHE: gouty
kidney; metabolic disorder renal failure; tuberaisp nephrolithiasis; kidney/urinary
tract malignant tumors; obstructive uropathy; myedo and renal hypoplasia.
10 [0062]

The renal failure whose treatment (this may beasgnted as “therapy”) is
possible by the present invention is chronic rémédre, especially chronic renal
failure in the conservative stage. The presergntion has an effect not only to
improve decreased filtration function of the kidnkyt also to improve

15 cardiovascular disturbances and endothelial caliushction which are especially
problematic in chronic renal failure, by improviagemia and increasing the SOD
activity.

[0063]

“Anemia” in the present invention means anemiacllaccurs with chronic

20 renal failure. More particularly, anemia can bagiiosed by a decreased
erythrocyte count, hematocrit and/or hemoglobinteot) and/or the like, and it is
known that its incidence increases as the staggesses after the renal function
disorder stage.

[0064]

25 Since, by the present invention, prophylaxis erdipy of anemia due to

chronic renal failure is possible, clinical symptsuch as hypobulia, easy

fatigability, breathlessness, postural vertigo palpitation can be ameliorated.



The administration method may be any administration method, and examples 15thereof include, but
are not limited to, oral administration, subcutaneous administration, intravenous and intravascular
administration, intramuscular administration, pulmorggy administration, intraduodenal administration
and intraperitoneal administration. Further, a method wherein the drug is directly administered to a
damaged area in a tissue or organ showing an especially remarkable 2 0Odamage, which administration

is carried out in a direct. manper or after being impregnated in an appropriate base, is also preferably
used. [0075] FUELGHE bk el AR tHE B AN PR RRERY SrULRETY chronic renal failure
contains a kn : ti ' ' ! 'ti%m%- 5, e
above-descrik%%gg%ﬁ%g’ l?ed?} ge uggéqr@fogn%@gh?g%im%@% and e §b§ g# the a%%%trirc{;nal

component. [(giPheeAayhakbarapayiga0a Ohb o RIRRAINGRVROYpRA0sehRiiafeRdkiadare, one

or several kinds of derivatives may be used as they are, or these may be orally administered in the
form of a solidbeps¢ainiaty te aduiiters aleb vabed DsjonptBregeadmidmadditoadniolbdade excipients
such as starches, lactose, sucrose, 5glucose, mannitol, calcium carbonate and calcium sulfate;
binderssuch 4d8@&&lches, dextrin, gum arabic, gum tragacanth, methyl cellulose, gelatin, polyvinyl

pyrrolidone and polyvinyl alcohol; disintegrating agents such as starches, polyvinyl pyrrolidone and
crystalline cellulose; Iﬁ)‘?i@ﬁﬂ g@éﬁ‘%?%rbé&ﬂ%@%&é”ﬂﬁﬁt@@e& "&é%‘?\ QRAd flavoring

agents. 10[00 Afkipy 'cW%%%%(%ﬁlgae?%?ﬁmﬁlrotﬂﬁ befiaf iiW%Q?8\'7eL%re§hfoWﬁef\“ﬁ?§’t' fijdre can be

used in various dosage forms, an cular examples thereof Iinclu osage forms which are

conventionallydjged ’%Wgégsala'%@nﬁagﬁf@%}%@ (RAHHPROES R atiJEPSIRS KaRkaRifgPsules,
balls, syrups and sprays. Further, the therapeutic agent
body, amelioration of further decrease in renatfiom due to increased oxidative

10 stress can be expected in the present inventioarthét, amelioration of
cardiovascular events such as vascular dysfunatidnvascular endothelial cell
dysfunction, which are known to increase due toweitrrenal failure, by the present
invention can be expected.

[0066]

15 In the present invention, it was revealed thatcttapound of the present
invention suppresses decrease in OAT-3, an organdn transporter in a major
excretion pathway for indoxyl sulphate which is on@ant as a uremic substance.
Therefore, it is expected that administration @& tompound of the present invention
may suppress decrease in excretion of indoxyl suéph Further, in cases where

20 anion transporters are involved in excretion ohgant, side effects of the agent can
be reduced by suppression of increase in its bieesl, and an appropriate dose of
the agent can be easily determined.

[0067]
Thus, since the compound of the present inversimws the effects of
25 amelioration of anemia, increase in renal SOD apgession of decrease in drug

transporters in chronic renal failure, the compoahthe present invention has

extremely preferable traits as an agent to be fegezhronic renal failure.



150f the present invention may be parenterally administered in the form of a sterilized solution, and
another solute, such as sodium chloride or glucose necessary to make the agent solution isotonic,
may also be used. [0078] Depending on the charactggstics of the respective drugs, release controls
such 2 Oas those attaining sustained release or delayed release may be applied. In such cases, a wide
variety administration methods may be employed for both oral and parenteral administration, and
examples thergﬁ%fg'rgfude a method using an implantable pump for sustained-releasing (for example,
Alzet minipum a method using the drug dispersed in a biodegradable polymer which is gradually

degraded in the intesﬁﬂ?ﬁvﬁﬁ&m%%ﬁ%mn%&ﬁﬁn ngeogrm&y]gmvmm%ﬂbe

described in more detal of Examp elow, but the present invention is not restricted to these

Examples. Exgsnigalilateles daereastianeknimbition Addinodediat S(Experimental Method) — To
determine the dose with which the PGI2-receptor agonistic activity is equivalent between the sodium

salt of Compo[0@b®]and beraprost sodium, the platelet aggregation inhibition action which is the major
pharmacological action of PGI2-receptor agonists was used as an index for comparison. The sodium
salt of 0CompoundFUBEMEIREE it BeeAbIBYEBEaUFNG BeTRPRBIBI IR BERN NISldRSS to rats

fasted for 1 day, and blpod was collected therefrom at the time when the plasma level of each
compound be AT WE KRR PTAAMEO I PEHS RS IERRmaY LI ARPES of Compound 1

O et ORI IO 28 MR A A AR o
6:713-725 1989)e[RliQueshiy Maazith %Pﬁﬁk&i%%&};?érﬁ'ﬁ%@l@@ié@&ﬁ@%@:ﬁ'véﬂm&% rHEOUPS, the
experiment was carried out with n=6. The sodium salt of Compound 1, which was one of the
PGI2-receptoriaigibitisits asdchgicionsias sgotssizeib thersadihas axihppylieasidendtiugodiuech
hydroxide, which carboxylic acid was synthesized

10 as calcium blockers arfidblockers. Further, the therapeutic agent of tiesgnt
invention may be preferably used in combinatiorhvaih antiplatelet drug such as
persantin or dipyridamole; a statin whose therapeitect has been reported for
renal diseases; and/or the like, or may be premsedmixture therewith.

[0070]

15 Further, since the compound of the present ingardan be used for
treatment of anemia due to chronic renal failures also possible to use it in
combination with a rHUEPO preparation and/or an peeparation, thereby enabling
to increase the dosing interval and to reduceitteeffects of the rHUEPO
preparation and/or the iron preparation. Furtherparation of a mixture with such

20 preparations; and usage with another SOD preparatid/or oxidative stress
inhibitor, and preparation of a mixture therewdine also possible.

[0071]
The present invention can be used effectively@afg in mammals. It can
be used in human, and can also be used for thefampyn-human mammals,

25 preferably pet animals such as dog, cat, rabliigrmd guinea pig. Further, the

present invention can be used as a therapeuticosh&bn treatment of chronic renal

failure.



2 Oaccording to the method described in Patent Document 4. (Results) The rate of suppression of
rat platelet aggregation upon stimulation with 10 04 ADP was 47.07.9% in the group to which the
sodium salt of Compound 1 was administered, and €4.28.3% in the group to which beraprost sodium
was 25administered, showing that beraprost sodium has a stronger tendency of suppression, but there
was no statistical difference between these (t test). As a result, it was revealed that the sodium salt of
Compound 1 ﬁl@@adﬁse of 30 mg/kg shows an almost 27 equivalent PGI2-receptor agonistic activity
with berapros m at a dose of 0.3 mg/kg. Example 2 Pharmacological Effect in Rats Suffering
from Chronic Renal Failus,

( ';ﬁ‘%“ltﬁé j 'h-m I
membrane antiserum (14-f8l§d%ﬁ%‘f§ , 3 mL}\ég)Hvl\j/%zgé) ?r%?ﬁlgﬁgﬁgeﬁnjecteg{?o?%}%@?s@ of 8 weeks old,
to induce glomgyulenienisiis i wenveeekpaBanrintarrsetivmobneriyait bipaderas gglested, and it

was confirmed that the serum creatinine value has been significantly increased 1 Oat this time and
hence that chrao0o reyiad tdilpsr hdmalistdiiarcoutezoh énoirthel gmoyiitte23hidomuldL, N=4;
nephritis-induced group: 0.470.01 mg/dL, N=21,; t test). Further, creatinine clearance, which is used as
an alterpative BRjRFABIAMPYIratoH fald)(@FR), activeisgEorRih siRdRESRTeHel 8rfhal group, and

1.220.04 mL/min. (N=21) in the nephritis-induced group. That is, creatinine clearance in the
15nephritis-ind{7&&d |5 ﬁﬂt‘{réa‘%%% lﬂagﬂofg‘%ﬁ%{&(x%(/\’ﬁﬁsr&@éé E%Yﬁat of the normal group,

and thereforeib confirmed that the nephritis-induced group developed chronic renal failure whose
primary disease was glomerulonephritis. Thus, the time of establishment of the chronic renal failure

was defined as 2 wegks e {iverdiidignepl famtiHgerbonerRFarataniicH e eieniRBneahuits,

20creatinine clearance was 0.330.10 mL/min. in the control group, which corresponded to 10.2% of
that of the normaharona(Bradn the mlitaliie) dbbésisiagiegtasi TE mbias prefbiabiygkyaton of dialysis
is considered in human, and corresponded to the most serious phase in chronic renal failure in the
consehtive $28gvg/Rg in terms of the amount of the compoundasgnted by Formula (1) as an
active ingredient, which is administered 1 to 4enper day for 1 day or longer,
preferably for not less than 3 days.
[0074]
The administration method may be any administnati@thod, and examples
15 thereof include, but are not limited to, oral adistiration, subcutaneous
administration, intravenous and intravascular adstration, intramuscular
administration, pulmonary administration, intradaondl administration and
intraperitoneal administration. Further, a methdgkrein the drug is directly
administered to a damaged area in a tissue or atyaming an especially remarkable
20 damage, which administration is carried out inreaatimanner or after being
impregnated in an appropriate base, is also pidfetsed.
[0075]
In cases where the therapeutic agent of the presasntion for chronic renal
failure contains a known therapeutic agent for nloroenal failure as an additional
25 component, the above-described dose may be reducedsideration of the action

and effect of the additional component.

[0076]



[0080] Thus, 2 weeks after the induction of nephritis, based on the serum creatinine value, the rats
suffering from chronic renal failure were grouped into the normal group (with neither induction of
nephritis nor administration, n=4), the control group 25 (administration of only a vehicle, n=7), the group
to be treated with the sodium salt of Compound 1 (administration of 30 mg/kg twice a day, n=7) and
the group to be treated with beraprost sodium (administration of 0.3 mg/kg twice a day, n=7), after

hich | admini fthe d : b , foll by dail ini h f. h
Vehicle for he crugs A 3264 SEERTLA BaeUh B rLirach RUCTRRBITAS (Redl ToBS) O e rom 2
weeks after thsri@Q%FQmﬂ&&&h&@mﬂ&eﬂﬁa%%%é@%% Vy\}ﬁe%r%gmigge&a@til 6 weeks

after the induction of nephritis, urine collection a ec out as appropriate,
and the serunpgligaisiBrevalehd BN RAGElRREEMIS fieg thRABVES /@adGasedaskieneach group to
evaluate renal function. Further, the hematocrit, the hemoglobin content, and the SOD activity of the
renal tissue, whichhmpieslostig hukbuviestneldide ssanpitats sfschtaribesnalctaibe.eswoeoseneasured,
and the expression level of mMRNA of an organic anion transporter OAT-3 was quantified. The SOD
activity vas mehsiaeR) Wigh el CRicBEBAAKRON BI% ST DalHdiREENY PslerfeS) CArRPtRERESHRSs sion
level of mMRNA of OAT-3 was quantified using LightCycler FastStart DNA Master SYBR Green |
(Roche). [0085EX e B A ReP B SRRRH b BTGRP ARG the

cormed out. n RSl A FRIRE R R, BRI Braaahes
between the coRy QY giRAIRRELIRAISSPEEHI RIS SIRITHE RSk SteHRe AMPBRS(ESIBAHE cases, the

parametric Dunnett's test was 29 carried out between the respective drug-administered groups and the
control group, agaitesnareidrascddgsiieoases, the nonparametric Dunnett's test was carried out
therebetween, using a significance level of less than 5%. (Result 1) 5As shown in Fig. 1, the serum
creatidife vald€Qi the group to which the sodium salt of Compound 1 was administered kept low
compared to that in the control group until 6 weeks after the induction of nephritis. As shown in Fig. 2,
BUN in the group to WARH'$&RBUimASaR & dRpiyEsRatI Was tRIRTPRsIS MR FRIBIE E8hPEred to
that in the control&rou\P until 6,weeks fafter the inducéion of 1 %g%?rieti s&own in Fiﬁ. 3. creatinine
|

As
clearance in th€ % o'ﬂp ﬂ)r'ﬁl%?cﬂotﬁ%ggo&mssgﬁ%f) &t lr%%gﬁﬁé a@rﬁﬁﬁlg ‘?&PESSF Odlrﬁhcc’ompared

to that in the coRiry gra\ e BoNSRIaHE! dDeHnAUEHNB Sl SaRRESRHIRehowaRIGINe clearance in

the group to which the sodium salt of Compound 1 was administered was significantly increased 6
weeks after thgrieluetofremepydis(peiane kg aisha gegirpineet, the therapeutic agent

15 of the present invention may be parenterally adstened in the form of a sterilized
solution, and another solute, such as sodium adar glucose necessary to make
the agent solution isotonic, may also be used .
[0078]
Depending on the characteristics of the respeditiugs, release controls such
20 as those attaining sustained release or delayeaseimay be applied. In such cases,
a wide variety administration methods may be enmgaldpr both oral and parenteral
administration, and examples thereof include a otktising an implantable pump
for sustained-releasing (for example, Alzet minipyrand a method using the drug
dispersed in a biodegradable polymer which is galigldegraded in the intestinal
25 tract.
EXAMPLES
[0079]



15the administration (2 weeks after the induction of nephritis)(2 weeks after the induction: 1.210.06
mL/min.; 6 weeks after the induction: 1.480.11 mL/min.; t-test), so that it was shown that the sodium
salt of Compound 1 has not only an effect to supprege progression of the diseased state of chronic
renal failure but also an evident effect to ameliorate the renal filtration function. 20[0083] The
results of comparison of the actions of the respective drugs 6 weeks after the induction of nephritis are

h inTable1. T inine. value in th hjch th [ It of C dil
s administered wall BghREG) TGP Al 1Gb 7t aes o POl R Lt Shcal difference i
i serum 25csaiine VoG HEILRRER bR BP0 AR barario® savas

administered and the control group (nonparametric Dunnett's test). BUN in the group to which the

sodium salt of nd 1 was administered was significantly 30 lower than that of the control group,
but no statistical difference in BUN was found between the group to which beraprost sodium was
administered &ldtdtet daygrebgtoupl(MinpareAetan DURaett's test). Creatinine clearance in the group
to which the sodium salt of Compound 1 was administered was significantly higher than that 5of the
control group, EndPerEaeRtabMriBRAce in the group to which beraprost sodium was administered was

B RSB, ™
e e A L B e O L e o
creatinine  pjatelet aggregation inhibition action which is thaejor pharmacological action of
PGh-receptor agonists was used as an index for cosgrari The sodium salt of
10 Compound 1 (30 mg/kg) or beraprost sodium (0.3 gjghkas orally administered to
rats fasted for 1 day, and blood was collectedefr@m at the time when the plasma
level of each compound became maximum, that igut after the administration of
the sodium salt of Compound 1 (Non-patent DocumgRharmacol Exp Ther
322:1181-1188 2007) or 0.5 hour after the admiaiitn of beraprost sodium (Non-
15 patent Document: Xenobiotic Metabolism and Dispogi6:713-725 1989),
followed by measuring ADP-induced rat platelet aggtion. In the both groups,
the experiment was carried out with n=6.  The wwadsalt of Compound 1, which
was one of the PG@Feceptor agonists used herein, was synthesizéeaiyng a
carboxylic acid with sodium hydroxide, which carlgbs acid was synthesized
20 according to the method described in Patent Doctithen
(Results)

The rate of suppression of rat platelet aggregatmon stimulation with 10
uM ADP was 47.0£7.9% in the group to which the sad&alt of Compound 1 was
administered, and 64.2+8.3% in the group to whiefaprost sodium was

25 administered, showing that beraprost sodium hasager tendency of suppression,
but there was no statistical difference betweesdlfetest). As a result, it was

revealed that the sodium salt of Compound 1 atse @b 30 mg/kg shows an almost



value (mg/dL) BUN (mg/dL) Creatinine clearance (mL/min.) Control 2.030.42 89 6+25 1 0.330.10
Sodium salt of Compound 1 0.470.04* 26.82.49* 1.480.11* Beraprost sodium 0.850.12 42.16.41
0.770.13* 15Each value in the table indicates meargtandard error calculated from 7 cases in each

equivalent PGlreceptor agonistic activity with beraprost sodiaina dose of 0.3
mg/kg.
Example 2
Pharmacological Effect in Rats Suffering from ChecdRenal Failure
5 (Experimental Method)

Rabbit anti-rat glomerular basement membraneemiis (14-fold diluted, 3
mL/kg) was intravenously injected to WKY rats oiv@eks old, to induce
glomerulonephritis. Two weeks after the inductoddmephritis, blood was collected,
and it was confirmed that the serum creatinineevalas been significantly increased

10 at this time and hence that chronic renal failuas already occurred (normal group:
0.23+0.01 mg/dL, N=4; nephritis-induced group: @@.01 mg/dL, N=21; t test).
Further, creatinine clearance, which is used astamative to glomerular filtration
rate (GFR), was 2.63+0.07 mL/min. (N=3) in the naltgroup, and 1.22+0.04
mL/min. (N=21) in the nephritis-induced group. Tiw creatinine clearance in the

15 nephritis-induced group decreased to not more 5086 with respect to that of the
normal group, and therefore it was confirmed thatriephritis-induced group
developed chronic renal failure whose primary disesas glomerulonephritis.
Thus, the time of establishment of the chronic Iréailure was defined as 2 weeks
after the induction of nephritis.  Six weeks aftex induction of nephritis,

20 creatinine clearance was 0.33+0.10 mL/min. in &l group, which
corresponded to 10.2% of that of the normal gr@ip4+0.13 mL/min.). This stage
was the phase in which introduction of dialysisassidered in human, and
corresponded to the most serious phase in chrenal failure in the conservative

stage.



group. The serum creatinine value, BUN and creatinine clearance in the normal group (4 cases) were
0.240.01 mg/dL, 13.50.09 mg/dL and 3.240.13 mL/min., respectively. The serum creatinine value and
BUN were subjected to the nonparametric Dunnett'®&st, and creatinine clearance was subjected to
the 20parametric Dunnett's test. p: *<0.05, based on comparison with the control group. [0086] (Result
2) By 6 weeks after the induction of nephritis, the hematocrit (32.02.09%) and 31 the hemoglobin
content (11.8%@%%?) in the control group significantly decreased compared to those in the normal
group (with a crit of 44.10.34% and a hemoglobin content of 16.00.09 g/dL)(t test, p<0.05).

Since the values in the, Gan o}, GEpuR G & IMERH %ﬂ*’ﬂ%ﬁrﬁﬁ@&&@%%@%@@émﬁ om

5glomerulonephritis (Non-patent Document: Mol Med 4:413-424 1998) and ICON mice whic
spontaneously,grielgiereis| airmig (Nem-prieRICIepaNTaRiive réeirigsb 8 shPthe hddhaa004), the

present chronic renal failure rats were also considered to have developed renal anemia. As shown in
Table 2, the hgnoao¢witanteitteherdogtabvirot aefemitie tiee goispatanhich4)dlsdomrcldrotip

Compound 1 was 1 Oadministered were significantly higher than those in the control group. Although
the henatocrif QAN IRERIABPOBIMI:BriteAtcle tRe Grolls @y dTee berdprosttBdhr sPAiseeSRHinistered

were higher than those in the control group, they did not show statistical difference therebetween
(nomparameti8 HHERY Ry AT S R S A0 TR S8 SF CBIABIRDE hae an

R SEIA  EARR BoTS Eeor poper o
Hemoglobin cqpirmt §g4flkliministration of the drugs were begatiowed by daily administration
thereof. As the vehicle for the drugs, 0.25% sodaarboxymethylcellulose
10 solution was used.
[0081]

From 2 weeks after the induction of nephritis wkig chronic renal failure
was established, until 6 weeks after the induabionephritis, urine collection and
blood collection were carried out as appropriate, #@e serum creatinine value,

15 BUN and creatinine clearance were measured for gamip to evaluate renal
function. Further, the hematocrit, the hemoglatmntent, and the SOD activity of
the renal tissue, which are closely linked to tlseased state of chronic renal failure,
were measured, and the expression level of mRNakairganic anion transporter
OAT-3 was quantified. The SOD activity was meadwith the SOD assay kit

20 WST (Dojindo Laboratories), and the expressionllefenRNA of OAT-3 was
quantified using LightCycler FastStart DNA MastefB&R Green | (Roche).

[0082]

Six weeks after the induction of nephritis whea thronic renal failure in the
conservative stage progressed to a serious phase aontrol group, a statistical

25 analysis was carried out. In terms of statistiiierence, homoscedasticity was
tested by the Bartlett’s test between the contralig and the respective drug-

administered groups. In homoscedastic cases aitanetric Dunnett’s test was



Control 32.02.09 11.80.69 Sodium salt of Compound 1 37.10.71* 13.70.28* Beraprost sodium
33.90.97 12.30.28 Each value in the table indicates meanstandard error calculated from 7 cases in
each 2 Ogroup. The hematocrit value and the hemog@@bin content in the normal group (4 cases) were
44.10.34% and 16.00.09 g/dL, respectively. The nonparametric Dunnett's test was carried out.
*p<0.05, based on comparison with the control group. 32 [0088] (Result 3) The results of

i Tablo . ThEASSt) SHIIG FEEIL P o LM LU B S LA O A mistored

was S'gn'f'ca”%h@ﬁ%%@%é@@&%ﬁ&%ﬁ%@go ) ﬁ%‘t‘&ﬁ%‘&ﬁ SRAAGHYIBAH i noo%] up to which

beraprost sodium was administered was higher than that in the control group, it ow statistical
difference thetpbeseste@arasieyis Synimetisce sty el biseds/Gs suggested that the sodium salt of

Compound 1 has an effect to ameliorate 10oxidative stress due to increase in the SOD activity. [0089]
(Result 1)
5 As shown in Fig. 1, the serum creatinine valuthengroup to which the

sodium salt of Compound 1 was administered keptdompared to that in the
control group until 6 weeks after the inductiomephritis. As shown in Fig. 2,
BUN in the group to which the sodium salt of Compadd was administered kept
low compared to that in the control group until éeks after the induction of

10 nephritis. As shown in Fig. 3, creatinine cleammcthe group to which the sodium
salt of Compound 1 was administered kept high coetpto that in the control group
until 6 weeks after the induction of nephritis. rtRer, creatinine clearance in the
group to which the sodium salt of Compound 1 wasiattered was significantly
increased 6 weeks after the induction of nephmdigtive to that at the beginning of

15 the administration (2 weeks after the inductiomephritis)(2 weeks after the
induction: 1.21+0.06 mL/min.; 6 weeks after theuntion: 1.48+0.11 mL/min.; t-
test), so that it was shown that the sodium satahpound 1 has not only an effect
to suppress progression of the diseased stateaifichrenal failure but also an
evident effect to ameliorate the renal filtratiemétion.

20 [0083]

The results of comparison of the actions of tlspeetive drugs 6 weeks after
the induction of nephritis are shown in Table 1.he Berum creatinine value in the
group to which the sodium salt of Compound 1 wasiattered was significantly
lower than that of the control group, but no stet#d difference in the serum

25 creatinine value was found between the group t@hkvheraprost sodium was
administered and the control group (nonparametuori2tt’s test). BUN in the

group to which the sodium salt of Compound 1 wasiattered was significantly



[Table 3] The SOD activity in the renal tissue of rats suffering from chronic renal failure, 6 weeks after
induction of nephritis Group SOD activity (%, taking the activity in the normal group as 100%) Control
63.15.68 Sodium salt of Compound 1 83.62.52* Beraprost sodium 67.95.45 15Each value in the table
indicates meanstandard error calculated from 7 cases in each group. The calculation was carried out
taking the SOD activity in the normal group (4 cases) as 100%. The parametric Dunnett's test was

ied . *p<0.05, b d i ith th qr. 20[0090 It 4 Th |
e o A SR R el o
weeks after thSéRﬁH&HQHé’é%[ﬁ'%ﬂ[&?ﬁ@?’&%r‘&s E&%ﬂaﬁ%@@;ﬁ@%@xﬁ&wmﬁ in the

group to which the sodium f Compound 1 was administere nificantly er than that of
the control gragheup!thenpa thae e ersirriey ek of) OAGredfiriRHALe i BighRer aplesiceodium was

administered was higher than that in the control group, it did not show statistical
the sodium salt of Compound 1 was administeredsigasficantly higher than that
5 of the control group, and creatinine clearancé@group to which beraprost sodium
was administered was also significantly higher tthet of the control group
(parametric Dunnett’s test).
[0084]
From the results above, it was shown that theusodialt of Compound 1 has

10 a more excellent ameliorating effect on renal fiomctompared to beraprost sodium.
[0085]
[Table 1]

Parameters of renal function in rats suffering frdmonic renal failure, 6 weeks after

induction of nephritis

Serum creatinine BUN Creatinine
value (mg/dL) clearance
(mg/dL) g (mL/min.)

Control 2.03+0.42 89.6+25.1 0.33+0.10

Sodium salt of 0.47+0.04* 26.8+2.49* 1.48+0.11*

Compound 1
Beraprost sodium 0.85+0.12 42.1+6.41 0.77+0.13*
15 Each value in the table indicates meantstandaad eatculated from 7 cases in each

group. The serum creatinine value, BUN and crestinlearance in the normal
group (4 cases) were 0.24+0.01 mg/dL, 13.5+0.09dmghd 3.24+0.13 mL/min.,
respectively. The serum creatinine value and Bléxevsubjected to the
nonparametric Dunnett’s test, and creatinine cteaavas subjected to the

20 parametric Dunnett’s test. p: *<0.05, based onpmanison with the control group.
[0086]
(Result 2)

By 6 weeks after the induction of nephritis, tleenatocrit (32.0+2.09%) and



5difference therebetween (parametric Dunnett's test). Thus, it was suggested that the sodium salt of
Compound 1 has an effect to ameliorate excretion of uremic substances by suppressing decrease in
the transporter OAT-3. [0091] [Table 4] 1 0The exprggsion level of MRNA of OAT-3 in the renal cortex
of rats suffering from chronic renal failure, 6 weeks after induction of nephritis Group Expression level
of mMRNA of OAT-3 (ratio to that of GAPD) Control 0.150.03 Sodium salt of Compound 1 0.420.05*

d 240. h valu d Iculated
cases i each Fons"’%?f BB LA R T Bl A RS s ee
1.000.06. 15" T, Pl ARt it A HEst AHta Reito basad g sampison with the

control group. OO 2 Exam
hemoglobin content of 16.0+0.09 g/dL)(t test, p$).0 Since the values in the

control group were almost the same as those i adite suffering from
5 glomerulonephritis (Non-patent Document: Mol Med¥3-424 1998) and ICGN

mice which spontaneously develop renal anemia (paient Document: J Vet Med
Sci 66:423-431 2004), the present chronic renalrarats were also considered to
have developed renal anemia. As shown in TalleeZhematocrit and the
hemoglobin content in the group to which the sodaaih of Compound 1 was

10 administered were significantly higher than thaséhe control group. Although
the hematocrit and the hemoglobin content in tloegito which beraprost sodium
was administered were higher than those in therabgitoup, they did not show
statistical difference therebetween (nonparam@ucnett’s test). Thus, it was
suggested that the sodium salt of Compound 1 hasnatiorating effect on anemia.

15 [0087]
[Table 2]
Hematocrit values and hemoglobin contents in naffgsng from chronic renal

failure, 6 weeks after induction of nephritis

Group Hematocrit value Hemoglobin content
(%) (g/dL)
Control 32.0+2.09 11.8+0.69
Sodium salt of 37.1£0.71* 13.740.28*
Compound 1
Beraprost sodium 33.9+0.97 12.3+0.28

Each value in the table indicates meanzstandaad eatculated from 7 cases in each
20 group. The hematocrit value and the hemoglobinerdnn the normal group (4
cases) were 44.1+0.34% and 16.0+£0.09 g/dL, resfadgti The nonparametric

Dunnett’s test was carried out. *p<0.05, basedamnparison with the control

group.



Changes in Plasma Level of Compound 1 with Time after Administration of 2 0Compound 1 and
Compound 2 to Rats Compound 1 or Compound 2 was orally administered to rats in an amount of
5 mg/kg, and Compound 1 was intravenously admirgstered in an amount of 1 mg/kg, after which the
concentration of Compound 1 in plasma was measured. The experiment was carried out with n=3 in
each of the both groups. Compound 2 was 34 converted to Compound 1 in the living body, and the
Alé@?r%ot statistically different from that in the case of direct administration of Compound

bioavailability
1 (Table 5), s
shown in Fig.
Compound 1.

overlapping changes in the plasma level of Compound 1 between these cases as

Jhys 4 was shown that Compound 2 can be used in 5 a manner similar to

@ompou d 1 and Compound 2 used in this experiment was synthesized in accordance
with the method descripeseisuRateninaasuraatirt. dPHRsEbanie flilyaReayrisdiltsabseréed upon
administration of Compound 1 and Compound 2 to rats Compound 1 Compound 2 Bioavailability
(%)1) 43.32.6 difet The ihduelion afterepbmtstane Krdahe moletiléamivei§D\vedngiamddne gnoap
calculated from 3 cases in each grouP. - o '

to which the sodium salt of Compound 1 was admenést was significantly higher

5

than that of the control group. Although the SQiiiaty in the group to which
beraprost sodium was administered was higher tinetrint the control group, it did
not show statistical difference therebetween (patemDunnett’s test). Thus, it
was suggested that the sodium salt of Compound ama&ffect to ameliorate

10 oxidative stress due to increase in the SOD agtivit
[0089]
[Table 3]
The SOD activity in the renal tissue of rats suiffgrfrom chronic renal failure, 6
weeks after induction of nephritis

Group ' 'S.O[') activity
(%, taking the activity in the normal group as 100%
Control 63.1+5.68
Sé’:r':g(‘) jf]‘g ‘1’f 83.622.52*
Beraprost sodium 67.91£5.45

15 Each value in the table indicates meantstandaad eatculated from 7 cases in each
group. The calculation was carried out takingSi@&D activity in the normal group
(4 cases) as 100%.
The parametric Dunnett’s test was carried out. 0*pS, based on comparison with
the control group.

20 [0090]
(Result 4)

The results of quantification of mMRNA of the orgaanion transporter OAT-

3 expressed in the renal cortex 6 weeks aftemithection of nephritis are shown in



[0094] 15As described above, the sodium salt of Compound 1 and beraprost sodium were orally
administered to rats suffering from chronic renal failure in amounts equivalent to each other in terms of
the POI2-receptor agonistic activity, to study their th@@peutic effects on chronic renal failure. As a
result, it was revealed that the sodium salt of Compound 1 has effects superior to beraprost sodium in
terms of 2 Oamelioration of renal function, amelioration of anemia, amelioration of the SOD activity and

lioration of d in OAT-3, which is i i ion of uremic sub fore, th
Compound of FRTeLont B RBRYBILESRA by e eD i ean o R o SRR to o
extremely usef, Az, 8, HHETAREAIS AL IR IACIBRR BHHIA-FORRRAIRH (3 The BHIRFd g%étive

compounds. 35 CLAIMS 1.A therapeutic agent for chronic rehal failure, comprising as a

ingredient a camROUGH tREEIGRESI A IBRNFROAOIBURIGD Hriawihich erapmtsRIoanshiReeach
independently represents aryl; A represents NR5, 0, S, SO or SO2; R5 represents C1-C6 alkyl, C2-C6

alkenyl or C3-adneyctbaiiked washigpee Heansiz2 -6 GredlodatelggratididyhenshGwepadistngs 0, S, SO or
S02; R3 and R4 each independently represents hydrogen or C1-C6 alkyl; and
5 difference therebetween (parametric Dunnett’s testhus, it was suggested that the
sodium salt of Compound 1 has an effect to ameé&agacretion of uremic
substances by suppressing decrease in the trags@ai-3.
[0091]
[Table 4]

10 The expression level of mMRNA of OAT-3 in the repaltex of rats suffering from

chronic renal failure, 6 weeks after induction ephritis

Group Expressiqn level of mMRNA of OAT-3
(ratio to that of GAPD)
Control 0.15+0.03
Sodium salt of Compound 1 0.42+0.05*
Beraprost sodium 0.24+0.04

Each value in the table indicates meantstandaad eatculated from 7 cases in each
group. The expression level of mMRNA of OAT-3 i thormal group (4 cases) was
1.00+0.06.
15 *The parametric Dunnett’s test was carried out: 0.05, based on comparison with
the control group.
[0092]
Example 3
Changes in Plasma Level of Compound 1 with Tinteradministration of
20 Compound 1 and Compound 2 to Rats
Compound 1 or Compound 2 was orally administepemts in an amount of
5 mg/kg, and Compound 1 was intravenously admirgdten an amount of 1 mg/kg,
after which the concentration of Compound 1 inplasvas measured. The

experiment was carried out with n=3 in each oftibth groups. Compound 2 was



Q represents carboxyl, C1-C6 alkoxycarbonyl, tetrazolyl or General Formula (2) below: -CONH
S02-R6( 2 ) 15 (wherein R6 represents Ci-C6 alkyl)] or a pharmaceutically acceptable salt thereof.
2.The therapeutic agent for chronic renal failure accgading to claim 1, wherein: R1 and R2 represent
phenyl; 20R5 represents C1-C6 alkyl; D represents C2-C6 alkylene; G represents 0; 36 R3 and R4
represent hydrogen; and Q represents carboxyl or General Formula (2). 3. The therapeutic agent for

oranched aky E ERTELE S BURTANE i 5 U el RN RS e o) 4 The
therapeutic aggafiar PRt Bl R ARG RGR MR A SRR o8 GmisB R
(Table 5), showing overlapping changes in the ptakwel of Compound 1 between
these cases as shown in Fig. 4. Thus, it was stimatrfCompound 2 can be used in
5 a manner similar to Compound 1. Compound 1 andgooimd 2 used in this
experiment was synthesized in accordance with #hoad described in Patent
Document 4.
[0093]
[Table 5]
10 Bioavailability observed upon administration of Qmumand 1 and Compound 2 to

rats

Compound 1 Compound 2
Bioavailability (%)” 43.3+2.6 47.1+7.0

1) Value after correction for the molecular weight.

Meanzstandard error calculated from 3 cases in gemlp.
[0094]

15 As described above, the sodium salt of Compouaddlberaprost sodium
were orally administered to rats suffering fromastic renal failure in amounts
equivalent to each other in terms of the P@teptor agonistic activity, to study their
therapeutic effects on chronic renal failure. Assult, it was revealed that the
sodium salt of Compound 1 has effects superioetagrost sodium in terms of

20 amelioration of renal function, amelioration of ema, amelioration of the SOD
activity and amelioration of decrease in OAT-3, e¥his involved in excretion of
uremic substances. Therefore, the compound girésent invention represented
by the sodium salt of Compound 1 was shown to berely useful as a therapeutic
agent for chronic renal failure compared to theeokmown compounds.

25



R5 represents isopropyl; and Q represents carboxyl or General Formula (2). 5. The therapeutic agent
for chronic renal failure according to any one of claims 1 to 4, wherein: 15Q represents carboxyl. 6.
The therapeutic agent for chronic renal failure accorgg to any one of claims 1 to 5, wherein said
chronic renal failure is in the conservative stage. 7. A therapeutic method for treatment of chronic
renal failure, which method uses the compound according to any one of claims 1 to 5 or a
pharmaceutically 2 Oacceptable salt thereof. CLAIMS

1. A therapeutic agent for chronic renal failurenprising as an effective

ingredient a compound represented by General Far{djilbelow:

I ]\ R (1)

ADGCQ

[wherein
R' and R each independently represents aryl;
A represents NRO, S, SO or S©
R® represents £Cg alkyl, C-Cs alkenyl or G-Cg cycloalkyl:
10 D represents £Cs alkylene or alkenylene;
G represents O, S, SO or $0O
R® and R each independently represents hydrogen,eE4alkyl; and

Q represents carboxyl s alkoxycarbonyl, tetrazolyl or General Formula

(2) below:

—CONH—80,—R® (2)
15
(wherein R represents GCg alkyl)]
or a pharmaceutically acceptable salt thereof.
2. The therapeutic agent for chronic renal failgeording to claim 1, wherein:
R' and R represent phenyl;
20 R® represents Cg alkyl;
D represents £C;s alkylene;

G represents O;



10

15

20

36

R® and R represent hydrogen:; and

Q represents carboxyl or General Formula (2).
3. The therapeutic agent for chronic renal faileeording to claim 1 or 2,
wherein:

A represents NR

R® represents £Cg branched alkyl;

D represents butylene; and

Q represents carboxyl or General Formula (2).
4. The therapeutic agent for chronic renal failceording to any one of claims
1 to 3, wherein:

R® represents isopropyl; and

Q represents carboxyl or General Formula (2).
5. The therapeutic agent for chronic renal failgeording to any one of claims
1 to 4, wherein:

Q represents carboxyl.
6. The therapeutic agent for chronic renal failgeording to any one of claims
1 to 5, wherein said chronic renal failure is ia ttonservative stage.
7. A therapeutic method for treatment of chronitatdailure, which method
uses the compound according to any one of claitosslor a pharmaceutically

acceptable salt thereof.





