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 s cause, UIFRERETHOREBUE) ERIES KA AP e B ChlGHiR LA o cralysis
treat t, 2 f | ical - t t.1). On the oth
nand, estabio RO R e T R el
disease WhiChéﬁ@é’t%qﬁ%redient.

10 BACKGROUND 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



5 glomerulonephritis 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 sepum creatinine level is observed, the filtering
function for low-molecular waste products, which is the most important function of the kidney, is
remarkably 10decreased; the glomerular filtration rate is not more than 50%; and the decrease in renal

function is | ible. h blish f i | fail 3l functi duall
docrensos for ELVENAT LA AN M RE TR TN SRR A 4 G GHOEA NS more thar
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necessary. Therefore, in therapy of 15chronic renal failure in the conservative stage, it'is important to

delay the timingiehtpatEansdenrrAialysis@a tAedtas peskibigstisenpatesibrewaratsadaed 3).
[0004] Examples of the causative diseases of chronic renal failure include nephropathic diseases

such as primargqemes dideaggzenedabidisoeders ata spvelstemieXixiseasbiscorayecitas eenal
diseases; renal infections; renal disorders due to nephrotoxic substances; and obstructive diseases of
the urinary tragtoMPBANPIRRELIS R4 HislBetisr fiep RraRs bY (e igatYi pERG @S FRINREE RMOYRAT
glomerulonephritis

diabetic nephropathy, chronic pyelonephritis, nephrosclerosis and cystic kidney.
Especially, the FSHBOGIRRYAR ITHERTER AR AnbAY: TRPRILR, et 38R AL Brosis are
high, and, bec IC | [ u ' | ia mellitus in
Wbt xR D I TERNA AR T A
significantly inggegseere3tlARROkvel 18 ShERNEECHRE il RElivisabsYHIRIABIE QR wadEImonary
congestion and congestive heart failure due to decreased urine output; neurological and psychotic
symptoms dueptoduogy,eshioh usahmeanaseimpcitentofandeaoreas &itherytisropotkablyroduced in the
kidney; and electrolyte imbalances such as hyponatremia and hyperkalemia; as well as digestive
symptbfhs, abdegieassohéhaealabadigiaafiirabooriate sugaraieaibdism sae thentewueigssoiserved
independently of the causative disease of the chronic renal failure. [0006] 1 OFurther, it is said that

chronic renal FERRETHASIQR SHiFFBYERERIRani S5 PRogPEdBRN AIH O Ha EpRALEIHER it PRmary

disease. For example, in_a commonly used textbook of internal medicine, there is the following
description: "I u&g 'g%ﬁrﬁdém@n eFé)égﬁ?ésilﬁ%?Sygé?Igg%ﬁﬁ ﬂpo%% ?1%%%"8@%% Zerved even
during a periogwhgndhe BReLy HSREEMETSRRFCEESS thR BAkAFPHTIRNs 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.



15mechanism of the decrease in renal function other than the cause of each renal disease is
considered to exist." (Non-patent Document 4). [0007]  Further, chronic renal failure is known to
show common clinical symptoms even in cases whe@ the causative underlying disease is different.
That is, it is said 2 Othat "Irrespective of whether the disease is primary or secondary, most renal
diseases with a chronic process result in an irreversible decrease in renal function after progression of
the diseased @8 nd then become to be called chronic renal failure. This diseased state finally
leads to a type 0 s%j;drome called uremia, in which the difference depending on the type of the

underlying disease iﬁ#emwn?@ﬁéﬁ&fﬁaﬂu%?émggpgggg{% SUBRRMBARRBonBALRURR!

Document 5). [0008] 4 patients suffering from e common tissue
images in mogigiRsesiouaieircRIesNrseshopriiets havewdiirrerdivaidarliing sisensse, and
therefore pathological diagnosis of the underlying diseases are often difficult.” (Non-patent Document
6). 5[0009] sYinpsothdue hatipeog EEEs\@EridespassiEenc dsaliveszsEapesrgfrcbpmiatirenal failure, it
is a characteristic disease distinguishable from the other renal diseases, since it shows characteristic
clinical 8ymptdtrddgridntheiidne)staee fisslgivta dabalamesh esrhvsmaERMimAg of progression
of the diseased state which is 10di ere\ﬁ:l from that of th%[;;i[%%édisease; it shows characteristic

findings wh[chWB?{M‘éﬂBE’i_@ Qﬁ_ Qﬁgg\c’ﬁé}'ﬁ“@l@ _ s IERTEISS ﬁmi erapy requires
a therapetrtic %ﬁ%ﬁ?ﬁgﬁ@gﬁéﬁ&%@ %rﬁe nal f%%ﬁ?né%&lgi)d%t%ﬁﬁd%% e(wml(%(u%ﬁr%%ﬁ\peefore

beginning dialysis, ronic 1brenal failure IS base erapies inc OW protein

diets and highgadelie diefse i ROrEIANasR rastriction of salt and water as well as usage of an
antihypertensive drug for management of hypertension, which is a risk factor for exacerbation of

chronic renal f@@0e] Further, to slow down progression of the diseased state or to ameliorate uremia,
oral activated carbon adsorbent preparations 20may be used in some cases. However, in spite of
these #fkrapies, prodregéien dfis said that chronic renal failure aasommon mechanism of
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



renal failure cannot be well prevented at present, and the number of patients who require hemodialysis
because of onset of uremic symptoms due to progression of renal function disorder is consistently
increasing. The survival rate of chronic renal failure gatients who began dialysis has been improved by
virtue of the recent 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

cost and the 1B B0 eI LHCEL GGRs e (o oo e bt SRR LS ™o

nephropathy, FH%B(&'ngéélér\YéY@H%@s'@s%ﬁgﬁﬂf [dneesRn PO ENORP alsaLRcURgNt 7).

[0011] 5As mentioned above, In chronic rena atients, various complications characteristic to

chronic renal fgibrgqrecyattsrsicainaagnasrarHenichicempas eneris exanalivriad. agnenal

function decreases, is especially problematic. Anemia begins to develop when blood urea nitrogen
(BUN) and blopatent @ovcoenkeg i) to increase, and almost all the cases of dialysis patients and the like
in end-stage renal 1 Ofailure, which then causes hypobulia, easy fatigability, breathlessness, postural
vertigo and thé0@&@9lleading to remarkable decreases in QOL of the patients. [0012] Previously,

transfusion was carried out for therapy of anemia.due to chranic rena).failure, but therapy with a
recombinant ervihropdioin HARUEEHBIETR-AIENEY 085, BRI S 355 SO AR carried

out. H°We"er'fﬁfﬁée%?ssgﬁbésglg&féﬁ# @%&%%ﬁ%’gﬁ’ggbﬁgﬁmﬁ%%@w? pReiiialyisit and

accompanies pain because ministere and existence of drug-resistant patients

due to occurrefReeoh AHRE NG BNSIREATRAING RS THeist e FARNe UiRERfRIRaR Prophylactic or
therapeutic agent for anemia due to chronic renal failure, which can 2 Obe easily administered, whose

dosing manageiseniesitmsaltermow anhechanam oineg kidsibfeliteasesmalicig/Hizmanded.
[0013] In recent years, significant involvement of active oxygen in progression of chronic renal
failureldhd exaltéepenbiiandbaipicitdnsphon disrasen il sEorarasierBiiedingviotedibiah daperoxide
dismutase (thiﬁor??gflggtqtesr%g]l?étaeﬂvaébgitseevgteeidn%ﬁe 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



SOD) is widely distributed in the living bodies of animals, plants, microorganisms and the like, and
especially important among the enzymes which decompose 6 superoxide anion radicals (this may be
hereinafter abbreviated as 02) which are highly-reacgve active oxygen. In chronic renal failure, the
SOD activity contained in the kidney or liver decreases, and the decrease is strongly involved in
decreased renal function and onset and exacerbation of complications of chronic renal failure 5such as

cardiovascular disturbances, whjch are caused by active oxygen.(Non-patent. Dpcument 8). [0014]
i chron renG Ak LR G R e € S K Coc) BaMEH AL aES 1 the ving
body as renal %{Qgﬁp ; f il Iﬁmz or1¢s istic to chronic
renal failure, which e{ggﬁ)ﬁgfgger atic(?rllg fcac:’%%\%%guﬁa{rgﬁs%@ances i:%?gcgh\?rétﬁ}g}s(gecrease in
renal function syl BHPRPER ismdPWshiolesidrs S BORE(REREHCED AT PrPcess wherein indole

produced in the intestine from tryptophan is absorbed into the living body, followed by being
metabolized if@B&liver. Since indoxyl sulphate is excreted mainly from 15the kidney, efficient
excretion is impossible in chronic renal failure because of the decrease in renal function, so that the

blood I&vel of indoxylAsulPRAHONMIcRRL R conO HEcieRa had yor (PP var ipde KANISRkieNgs one of

the causative substances responsible for exacerbation of various complications of. chronic renal failure
and exacerba R GELHIR K VA SHERSLRN & 0S5t endBNER By BRF BB HIER £ VilaR

e E T R L
organic anion j ﬁe%eae%iﬁim/ﬁ@irﬂ}btsht@@e@rr\ﬁmg}%m]@m@ﬂdlbié&e%ﬂrﬁh% RfyIndgslecreases
25in chronic renal failure (Non-patent Document 11). [0016
increase, and almost all the cases of dialysigeptstiand the like in end-stage renal
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



7 the renal excretion type, more easily increase in chronic renal failure compared to healthy
individuals. Therefore, in many cases, in chronic renal failure patients, occurrence of side effects of
drugs is more frequent and determination of appropréte doses of drugs is difficult. Decreases in drug
transporters in the kidney are involved 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-moleculay, substances, but.algo to suppress anemia and the increase in
active oxygon TREAHAE AARGAS SR N G AL AS AL Dbble. a5 well as
1 revent he gRIasRNBS UL BRYGER MY AGTHES e 1RBSEIBOLIRY B ABHEN fpossivle
[0018] Prostaglandin (PG) Is a group of naturally-occurring compounds which' show various
physiological a¢tiMiiefdmaddiaR ErelpEpstrreiCaridiskeletaBaaMinRivolad M tRifédyeercurring
PGs are grouped, based on the structural features of their five-membered rings, into the PGAs, PGBs,
PGCs, PGDs, rett $uicEbs, 473 GasPIGiAs, @ te Hrati Bt d6 carapunsher gmaupe deingd fsulbciasses such
as 1, 2 and 3 based on the existence of unsaturation and/or oxidation. Further, their many synthetic
analogties areSKEHV@As. FRDVRERHAS digliceranfehgwhich Bnesisiranide axyasnAdeateathbstacyclin,
and known to pe a substance having a strong platelet aggregation inhibition action and peripheral
vasodilator acﬁ)cﬂ?%mﬁ " Itis already known that PGI2 and several compounds among the
derivatives th W@re effective for disease model animals for glomerulonephritis and diabetic
25nephropathe£, and are clinically effective. However, such findings on PGI2 and derivatives thereof

are intended for primgyIiSRRSRMWITAAUFONSH-HABEAUNG KRERIIEAE Kib SiAeC R ARligisorder is

evaluated with the urine protein and/or the 8 urinary microalbumin, which increase as the barrier
function of theaglomeuides bagemgivigrissabrasesndhiekitiveydasuscamseleeviesisdetedprated. The

pharmacological effects are also evaluated based on the decreases in these parameters. [0020]
SFurthled, effeclivieris3y TGS ¢havadiasisiic cardmienrengaliiies Waichlirads to exacerbation
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



been reported (Patent Documents 1 to 10, Non-patent Documents 12 to 15). For example, results with
m-phenylene PGI2 derivatives including beraprost sodium have been reported, which results were
obtained using a model rat subjected to partial nephrectomy and a model rat suffering from chronic
renal failure which was prepared 1 Oby administration of an anti-basement membrane antibody and
whose primary disease was nephritis (Patent Document 1 and Non-patent Document 12). For accurate

evaluation of renal funFtioni .chr?nic renal failure, glomerylar filtratior‘ rate (GFR), which is a marker
of the renal TR GFH I3 FRIGHE O ARICLHES EBUAC eSS, (A IR Stte el ihated GFR:

estimated g'og?éﬁl’ﬂ j ARiUAYSR ra PR e RIRAAING %M&Hﬁ%@o%%%‘jﬂ' {Rehihe serum

creatinine level or BUN, which increases as the renal function to filtrate low-molecular substances
decreases, is ggedrrAtfceiniRadent ey ivrdiuans o prigabl aetsne dibihst spprapeiaatinine
level and BUN are used as indices for evaluation of the pharmacological effects. That is, in these rat
models, occurdases of ciuysics Aifficetial flkeredséned oty speetens icrdadi kioa ésvaleaimy@wtd higher
than their normal levels was confirmed, followed by beginning administration of a compound of an
mphenylene PGBUEBRRARNATTERAaaffsle io{ihe sheshatisiimEneseek of the markers for chronic renal
failure, that is, the serum creatinine level and the BUN value, were suppressed compared to those in
the control grc{198.15§[0021] In Patent Document 13, it is described that a PGI2 derivative cicaprost

ameliorated microalb%lmj uﬁj‘aﬂgaqrﬁ%érﬁf %%ﬁnrpqh%r?@%fgi . W?%gl@fév%wngt%@g@:m was

carried out using the modél whéerein was maintained at a fevel o respec e normal
level, so that t@egﬁf&@ BrAQRLEgvelpre’ FarNifIRIRN MR Wi IEiEh-PEIb it mactsdito be not
more than 50%. Further, the effect found was merely a decrease in microalbuminuria, which is a
reversible chaage, torstsprisnanesiiarationief therceral ifuastiartodiltrséel lasvovwiplicdaionghstances.
[0022] It has been reported that, in chronic renal failure patients, administration of beraprost
sodiurhGeducdaeitdieonicatoatfalideeiagenat luastimssiviic Ekamtiicarte ey deceessednatie theatinine
clearance or in the reciprocal of serum creatinine (Non- 1 Opatent Literature_14). It is described that a
POI2 derivative &RFRBEERT WhishopsdsonE hsdsirlifiReFanani@pRRRREH in chronic renal failure
patients, but tT§ (3[ ervation was carried out merely on diuresis, and whether or not chronic renal
failure is amel Pa has not been shown (Patent Document 2). [0023] 15It has been shown that

hypoxemia may pro ' thropoietin W iNC d?ﬂbqiﬂﬁfr. d ogenous
PGE2 and PO0I2 (Noﬁ%ﬁg%ﬁﬁggﬁﬁé)agﬁﬂ)%ﬁﬁ%%%g%iﬂsﬁgﬁder hypo%cl@@n%ﬂ%ﬁ?ﬁ chronic

renal failure aRghansewodusiiens Mtrniag iR RGR @it @t sraleibAsSEEsMiPRAietin, are
considered to increase, severe anemia is problematic. The reason
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



2 Ofor this is not clear, but it is considered that, in renal failure, the ameliorating effect by the
mechanism according to this literature may not function sufficiently. [0024] In terms of the
ameliorating effect on anemia by PGI2 or a derivativg thereof, results showing amelioration of anemia
in long-term dialysis patients have been 25reported only for beraprost sodium (Non-patent Document
16). However, what this literature shows is amelioration of anemia in long-term dialysis patients

wherein most kidney cells have lost their intrinsic functigns Tﬁga eliorgtion of anemiain 10 a
chronic renal ARSI SISALI e HUCAHIATR e o LR RBIRPRHBR O oML iifbnic renal failure
in the conservsgggrﬁ . emwlpgr%{ﬂém?@ﬁ%%%gg\}}ﬂéé@&%@éﬁq%@igmg&is ?}i‘é'ntained, so that

the diseased state Is different from that in the a us, the extent of the effect of

beraprost SOdWHmQBW'&&f@MF@ HdbcansRePRHYS diatifeAsHsE DR Qﬁéy@sdrﬁﬁmtﬁ?@.
literature, and there is no disclosure about this in the literature, so that no remarkable difference in the

effect can be §86@0jed among PGI2 derivatives. Further, an ameliorating effect of beraprost sodium on
uremia has been reported for chronic renal failure patients. Although anemia is described as one of the
particul@r complicatidrid bralir&testivrness ok Riglgayatiyasinahagiuetianat aHerohasndefect of

administration of beraprost on anemia (Patent Document 3). [0025] Further, administration of PGI2 or

a derivative th@?&é’f TRER ﬁﬁ&e_QF RS ARily H% RSS2 dPriPindiRhuman
there 15 o susELTEI ol Ao L Thas e e e e AU, O SO 1Aty e
whether or noheapeiadliTATRA RRARIRFR RS SIeH valivg adheiesh inccheanis parahfailure in
which the target organ and the disease are totally different. Further, it has not been known that the
administrationreshreaseeasydanieasasdol renaliOomgaricraoinodiansaarters e nalSalesantd 26]
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 functefiltrate low-molecular
substances decreases, is used. Also in Patenti2zotud and Non-patent
Document 12, the serum creatinine level and BUNuasgl 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 dreae 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



All of cicaprost, m-phenylene PGI2 derivatives, especially beraprost sodium, and further, treprostinil,
which are compounds used in the above-mentioned literatures, are PGI2 derivatives produced by
improvement of instability of naturally 250ccurring P@12. [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 Formula below:
5[0029] [0030% ave the PGI2-receptor agonistic actiyi %%gw the antiplatelet action, yasodilator
ction, bronch CHIE) AR 1A SRR M CSRPCRS (HESE M BT i Fop et csaya) ot
transient cerelsa) isghemic attact. ieheii BewaRaty yliehalieRIrR R0 AsER el firculatory
disturbance. Further,ﬁln the%éxamptles o?tﬁfs Patent Document, it has been confirme tf?at%:e

compounds hagadhRinn AeelARP G PRI dx Gectedeas e merE GHar eoeptor pganistieractivity. Itis
described, in this Patent Document, that the compounds represented by the above General Formula

are 15useful asftberfpaudievagents éty gldenzeasaapnitsoatioldiaieticchapla opedngibdnaleahg the
other PgIZ-re(r;gtphtg{ %%%nsﬁeig?;?igtn%?ﬁﬁren (r-:‘eanaAi)fu[r?((:)t?()lr]IiIknafte 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



However, there is no description at all on characteristic and remarkable effectiveness of the
compounds represented by the above General Formula as 2 Otherapeutic agents for especially chronic
renal failure among renal diseases. [0032] Furtheg, 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 chroni &ﬁrrenal fa|Iu|r%pL0033 there |s either descri (%Ilon nor smgﬁestion on the

fact that usagé St Y& S SVE MBS £”£ 5‘88&(@88‘% '?S'r'éh%h Y AN iIBrates the

renal 5f””¢“°'&{% ofﬁ W&H&Wﬁ@f&%'ﬂélﬂ@ﬁ@ﬁsﬁvé I3,ptha Ednifsatheqgrlication
urther, increases pl

of chronic rena a| ure; and e activity of SOD ich plays a central role in removal

of active oxygantinrighsypPrrarfaidearessthit the arseaiaadioaiffaRsRaIrRstRIMRDle for active
excretion of uremic substances. PRIOR ART REFERENCES 10PATENT DOCUMENTS [0034] Patent

Document 1: \M o008 UTE8 Ptast Deoextemt & theCe 6 @B 820d8diant Dartuo@ntran®/O
2007/007668 15 Patent Document 4: WO 2002/088084 Patent Document 5: WO 1997/03973 Patent
Documént 6: U@ goiheg el SoTasR faNNM O e 95sisparibie AeriDi ARENSr VS

2001/016132 2 OPat%nt Document 9;: WO 2004/034965 Patent Document 10: JP 2000-191523 A
NON-PATENTH é‘URﬁE out this in the literature, so temarkable 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-



[0035] Non-patent Document 1: Kenjiro Kimura et al. eds., "Lecture Transcript: 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 Edl%, 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 Ku I%R% e%‘N hrology - Agproach from Pathophysiology", Nankodo Co.,
Ltd., 1995, p. gﬁlggi%?to&(i ﬁé?ﬂ. Yc?%gqggﬂ-%%%%ﬁ%f)%ﬁ%ee% 6: Kiyoshi Kurokawa ed., "Nephrology
- Approach fr gthophysiology"”, Nankodo Co., Ltd., 1995, p. 347, left column, 11. 3 to 5.
Non-patent Document 7: Villar E, et al., J Am Soc Nephrol, 18: 2125-2134. 102007. Non-patent

Document 8: Vaziri NDh£$ BeekigBritdatobBtHatYakiong R8s & Avhpde@ipRaamanhbythou L, etal.,
Kidney Int, 65: 442-451. 2004. Non-patent Document 10: Enomoto A, et al., Ther ApherDial, 11 Supple

1: S27-31. 20@FerisidbRepatala Deloument 11: Villar SR, et al., Kidney Int, 68: 2704-2713. 2005.
Non-patent Document 12: Yamada M, et al., Eur J Pharmacol, 449: 167-176. 2002. Non-patent
Documént 13:[QQRPE, et al., Am J Hypertens, 6: 253-257. 1993. Non-patent Document 14: Fujita T, et
al., Prostaglandins Leukot EssentFatty 20Acids, 65: 223-227. 2001.  Non-patent Document 15:
Kiyoshi KurokaVﬁqed., "lﬁphrology - Approach from Pathophysiology"”, Nankodo Co., Ltd., 1995, pp.

48-49. | [
3 4
P R R (1)
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[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 16: Hidekazu Moriya, Abstract for Meeting of Japanese Society for Dialysis
Therapy, 0-425, 2006. 25Non-patent Document 17: Zsoldos T, et al., Acta Physiol Hung, 64: 325-330.
1984. Non-patent Document 18: Balbir-Gurman A, etal., 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, irreversible decrease in the renal function to filtrate
Iow-molecularﬁubstan%es OCCL{rS it i demandegj *gi.flow down the decrease to extend the period

e.

before introduttioRof d ﬁ?ﬁg%§ Fr% %’Qﬁo%eé? H?ﬁ‘uer, suppression of anemia as a complication

which occurs \flﬂ%glogression of chronic renal failure, and suppression of increase in oxidative stress
as a cause of 1 Ocardiovascular disturbances and vascular endothelial cell dysfunction need to be

achieved as effectivetasipogribleisSiilidustnassamelinratiansofyeemiaransed it ehrgicormel failure

and overcoming of increase in, and difficulty in control of, the blood levels of drugs observed in chronic
renal failure neddve berapbievesl ahbeyssautidragarisrai o emigrtaildecaathetmpatascthgenntdr, and a
method for treatment 150f, chronic renal failure to improve these problems. MEANS FOR SOLVING
THE PROBI Fiuscimusty filtratedonpaveigsioliaiephd ko eess siTekontANe Mgy ascustontisanfor chronic

renal failure containjng as an effective ingredient a compound represented by General 20Formula (1)
which 1s a PGE2RRRUFHIPE G AREOBICH BRAN ALk Rt UGB oS R L6 590

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.



That is, the present invention is: [1] a therapeutic agent for chronic renal failure containing as an
effective ingredient: 25a compound represented by General Formula (1) below: [0039] 15 [0040]
[wherein R1 and R2 each independently representsEyl; 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 SO2; R3 and R4 each independently represents hydrogen or

L Ak A BRSNS AR R SR BB SRyt @
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:



15(wherein R6 represents C1-C6 alkyl)] or a pharmaceutically acceptable salt thereof; [2] the
therapeutic agent for chronic renal failure according to [1], wherein R1 and R2 represent phenyl; R5
represents Ci-C6 alkyl; 2 0D represents C2-C6 alkyleme; 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 represents NR5; R5 represents C3-Co branched alkyl;

5D represents %lig E&? aggpg% represents carboxyl or General Formula (2); [4] the therapeutic agent
for chronic ren]a il %c ihg to any one of [1] to [3], wherein R5 represents isopropyl; and 1 0Q

represents camgRyy e§ Ef?f?ﬁ@lﬁ\(@r\lﬁbﬁﬁe therapeutic agent for chronic renal failure

according to any one o 4], whereln Q represents carboxyl; [6] the therapeutic agent for
chronic renal f[aﬂ;@ggmgim PERRPNEY BY tpHEISwhergiynthe chronic renal failure is in the

conservative stage; and
[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]



[7] a therapeutic method for treatment of chronic renal failure, which method uses the compound
according to any one of [1] to [5] or a pharmaceutically acceptable salt thereof. [0043] 20EFFECT OF
THE INVENTION [0044] By beginning administragon 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 progressed to cause 25chronic renal
failure, not only suppression of decrease in the renal function to filtrate low-molecular substances, but
also recovery ghthe funggion can be achieved. Further, since the compound of the present invention
has effects to impr aneiia 17 which is a complication unique to chronic renal failure; as well as to
increase the SOD a t|ivity, which decreaseg® chrﬁaic renal faqluye; and to suppresses decrease in
OAT-3 involved i eti uremic substances; the compound of the present invention can
ameliorate cardi$vasculBt disturbercBsafel-vadscui&? endothelial cell 5dysfunction due to chronic renal
failure. BRIEF DESCRIPTION OF THE DRAWINGS [0045] Fig. 1 shows serum creatinine values
in a group of rats suffering from chronic renal failure to which the sodium salt of Compound 1 was
administered. P@#@). 2 shows BUN in a group of rats suffering from chronic renal failure to which the
sodium salt of[gYﬁmh%ound 1 was administered. Fig. 3 shows creatinine clearance in a group of rats
suffering from WAI6Hirenal failure to which the sodium salt of Compound 1 was administered. Fig. 4

shows changes in the,p Vv [ ministration of Compound 1 and
Compound 2. BEST Béﬁ@?&%ﬁ&%@%ﬁ@%ﬁ’ %%ﬁ@%&g?m [0046]
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



Examples of the "aryl" in the compound represented by General Formula (1) include phenyl,
1-naphthyl and 2-naphthyl. 20[0047] Examples of the "C1-C6 alkyl" include methyl, ethyl, n-propyl,
isopropyl, n- butyl, isobutyl, sec-butyl, tert-butyl, n-pestyl, 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- methyl-3-pentenyl, 1-hexenyl, 2-hexenyl,
3-hexenyl, 4-hexenyl and 5-hex nyl.ﬁ%gwﬂ 1% E Ies of the "C3-C6 cycloalkyl" include
cyclopropyl, cyclobutg S%%Spe ?yf:g X}; fBn Qﬂe'[éi)aég rﬁ%@nﬁgjes of the "C2-C6 alkylene" include
e o e ah e RV e fenM AR NANG B3PE e R fesene. (0051
Examples of the "C2-C6 a ene” include ethenylene, 1-propeny ene propenylene,
1-butenylene, 2-butepylepresthtddiylene, 1-pentenylene, 2-pentenylene, 3-pentenylene,
4-pentenylene, 4-methyl-3-pentenylene, 1-hexenylene, 2-hexenylene, 1 03-hexenylene, 4-hexenylene
and 5-hexenylene. [OR5@ presEnt§ile badnbbeCalkglalkoxy"” in the "C1-C6 alkoxycarbonyl" include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tertbutoxy, n-pentyloxy,

isopentYloxy, n-hexylBxXEBIRSAHRSYMRNE1 Sivd53]

Q represents carboxyl or General Formula (2);
[4] the therapeutic agent for chronic renal failaceording to any 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



Examples of the "pharmaceutically acceptable salt" of the compound of the present invention include,

in cases where the compound represented by General Formula (1) is basic, salts of inorganic acids

such as hydrochloric acid, sulfuric acid, nitric acid, phpsphoric acid, hydrofluoric acid and hydrobromic

acid; and salts of 2 Oorganic acids such as acetic acid, tartaric acid, lactic acid, citric acid, fumaric acid,

maleic acid, succinic acid, methanesulfonic acid, naphthalenesulfonic acid and camphorsulfonic acid.

[0054] ExampIeE of the "EharmaCﬁuticall. eptable .salt" o und, of.the ngrgient invention
t &

[0054] Exampleg, | agqepipblesall ol fhe compgund of e
include, in casd ﬁmasré’jl %H&Bllﬁs ileat %'l’gsgn? Wé%rﬁ FEhLT ?f)lig é‘c(ioefa fine metal
salts such as %éogéﬁmtzﬁmeﬂ H&%H%?Eim%%iéﬂ@@ﬁ&ﬁ‘%ﬁg%‘m%b% S Shehasing

calcium salt. 19 Among the compounds represented by General Form Compound 1,

wherein R1 andAR23epvesrstt RheritefioiepresenticNBbs RRdaReSRIBEUSRPSPEYS Bréseresents
butylene; G represents 0; R3 and R4 represent hydrogen; and Q represents carboxyl; or a

pharmaceuticatiyeattmptzbleasaiithrate afa sdimvas sultatlystisbarEiEi0Es cul@oenmmihdlia[6886] Further,

among the compounds described above, compounds wherein 10carboxyl corresponding to Q in

GeneraP Formdisunsionises® whrPricagiiRbiaifi'e1-Cc6 alkoxycarbonyl (e.g., methoxycarbonyl),

tetrazolyl or General Formula IQZ]) are also es,%eciallgvsuitably used. In particular, General Formula (2)
a

wherein R6 reﬁ%@png%%(& i&%%%?e?é? 5)% &%ound 2, wherein R6 represents C1 alkyl

(methyl), is esRﬁﬂ%hly preferably used.

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]



15[0057] 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 omesned WS FRCSECRREE, THUBCH AR b apRge 0o
itrr‘]\;i”iig” can propesgrakdy erpatersrA oUbGRSRTeHBeRbinasRRPeFREAYRINETISI EREERGRSR [0 less
3-pentenylene, 4-pentenylene, 4-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.



25mL/min./1.73 m2 or less than 30 mL/min./1.73 m2. [0061] Examples of the causative disease of
chronic renal failure in the present 21 invention include all the nephropathic diseases such as primary
renal diseases; renal disorders due to systemic disegges; congenital renal diseases; renal infections;
renal disorders due to nephrotoxic substances; and obstructive diseases of the urinary tract. Particular
examples thereof include, but are not limited to, chronic 5glomerulonephritis; diabetic nephropathy;
chronic pyelonephritis; acute progressive nephritis; gestosis; cystic kidney; nephrosclerosis; malignant
rypertenaion. renal LT E1D0RHORS oM s R Sotain Lo BMERAIRRH Rehey: sovty
aney: metabaferlsrSL e eI R AOATraluA AR R BAgt allonant
tumors; obstructive uropathy; myeloma; and renal hypoplasia. 10[006 The renal failure whose
treatment (this@pprydea i€ PIRFRINE d@$e Phesepys) R F3iRip fes dne RyEReHE N ETioNrispebsenis renal
failure, especially chronic renal failure in the conservative stage. The present invention has an effect
not only to im pranxigceres @i ditretceu ficadiycac oé pheliel salisilie s atsusts utpbby eséd.cardiovascular
disturbances and endothelial cell dysfunction which are especially problematic in chronic renal failure,
by impréving 488Rfth and increasing the SOD activity. [0063] "Anemia” in the present invention means
anemia which occurs with chronic 2 Orenal failure. More particularly, anemia can be diagnosed by a
decreased erythrocyte count, hematocrit and/or ggmogdgpin content, and/or the like, and it is known
that its incidence incf@ases as the stage progfgssesyafter the renal function disorder stage. [0064]
25Since, by the presgnt inﬁw&r Lﬁapy of anemia due to chronic renal failure is
possible, clinicaHmptorfis s astypo

palpitation can be ameliorated. 22

la, Mlsy fabmbility, breathlessness, postural vertigo and

Compound 1

[0056]

Further, among the compounds described above, @amis 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



Further, since the therapeutic agent of the present invention can be orally administered, pain caused
by subcutaneous injection can be avoided, and the agent can be easily taken every day at home
without visiting a hospital, so that anemia can be se@grely ameliorated and various symptoms due to
anemia can be controlled. 5[0065] The ameliorating effect by the present invention on decrease in
the SOD activity which is observed in chronic renal failure was revealed for the first time. Since SOD

Gscreaso i 16R I BE B Ve bAoA ve VoL oatay LR B fosent

invention. Further mﬁ‘:I&rgt%aﬁ&ﬂgjjﬁp@ﬁ&w%wgﬂﬁéwnﬂﬁgmﬁg%ﬁWn and vascular

endothelial cell dysfunction, which are known to increase due ure, by the present

invention can preayAREakI (RO Alglh dhenireseet paysistonmiivasfiaurmad dxakeieanpmpound of the

present invention suppresses decrease in OAT-3, an organic anion transporter in a major excretion
pathway for indquidaelphatéhefdefingionpontdme dsxdboeieidisatstative BREKEHROUNDeXxRdcted that
administration of the compound of the present invention may suppress decrease in excretion of indoxyl
sulphat®. FurtBeEtiPNcasMOieheracreignoin g seerQE IR ARIFEW D Shvtia SOfEA agent, side
effects of the agent can be redu egétj suppression of increase in its blood level, and an appropriate

dose of the a ﬁ?@&H‘BeV@&_L%;? _'é a[b@)é‘?]“ﬂ/lﬁ%%@ﬁ%s%%g‘ c}hﬁ@rﬁ' t invention
shows the eff%@ﬁé&%ﬂl@”%&ﬁ'&g#%@%@% 'I%?rr?gﬁgé'% ﬁ%ﬁ@%%%é%@%@%@fg@éﬁ%e n

drug transporters in chronic rena ure, the compoun e presént inven

preferable traifigscaereiRPaiaed fahdriantnal B2 S68 valuEhss cemprund of the
present invention can be produced by a known method, for example, the one described in WO
2002/088084. {paxa#]ihe ek ary [iriptiessaican entidiaghesba s dév elgprunshyotini@inanot less
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



than two kinds of compounds of the present invention, or may contain another prostaglandin 12
derivative as mentioned above and/or a known therapeutic agent for a renal disease. Examples of
such an agent include angiotensin converting enzyn2d inhibitors and angiotensin Il receptor blockers,
as well as antihypertensive drugs such 1 0 as calcium blockers and 13 blockers. Further, the
therapeutic agent of the present invention may be preferably used in combination with an antiplatelet

diseases: andi0V LA CH g L B A RS AR b 07 LR Rerouletne.

compound of e RSEIK R EPIAR AL R L RaumRARLAETIa i IRrERiIE iRppl faiure, Tt

is also possible to use It In combination with a rHUEPQO preparation and/or an iron preparation, thereby

enabling to incirasadhrediRstathiElRPGRORIRGIHERSNEEsteneidislianteat reoinE DkhargRARIation

and/or the iron preparation. Further, preparation of a mixture with such 20preparations; and usage with
another SOD prapardtiorxardfieoxivcatod istkateinbiibitoe moittpreparhatmnof a mixture therewith; are
also possible. [0071] The present invention can be used effectively especially in mammals. It can be
used inthumafll @M tAPNABBIBiS Ldiad edictRBRITY RAtAYNCRIATERI PRERTHES, 2B RREREESEMEanimals
such as dog, cat, rabbit, rat and guinea pig. Further, the ;I)rese t invention can be used as a
therapeuric mBMHRRTIEr (SSPRIN: BYSHr IR P BRSSP 987 MHPEHEBS Rt W therapeutic

e T e
o ey A 00 S A MG Ao P
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.



[0073] In cases where the therapeutic agent of the present invention is used in a nonhuman
mammal, the suitable dose is 0.1 Rg/kg to 100 mg/kg, preferably 1 jig/kg to 1050 mg/kg in terms of the
amount of the compound represented by Formula (2as an active ingredient, which is administered 1
to 4 times per day for 1 day or longer, preferably for not less than 3 days. [0074] The administration
method may be any administration method, and examples 15thereof include, but are not limited to,

oral administr?_lio subcutar{ oys administration, infravenous and intravascular administration,
intramuscutar ORISR BoATG RS L ARRls S PR ARG ar i R o anc

e o eoRITHLRIR Dl thean P URNERN R A i ndlikadiniie agdne
damaged area in a tissue or organ showing an especially remarkable 2 0Odamage, which-administration

is carried out ipam GeeshsNgnARE RlBRf AaING: IRRONAIRSThER AIYPRiiatd hRaC altelng eapferably
used. [0075] In cases where the therapeutic agent of the present invention for chronic renal failure

contains a kndverstharegly @iiccligeatso acit vaicoes al fapioenasian dwiditicara b2Soomopdednt, the
above-described dose may be reduced in consideration of the action and effect of the additional
comporfent. [dOPEPL5 As the therapeutic agent of the present invention for chronic renal failure, one

or several kinds of derjvatives ,mEei%/_ be used as they are, or these may be orallw ministered in the
form of a solid contai-ﬁhf‘g"i‘meeﬁa 108LHESt é&%@f&ﬁ?ﬁ&wgﬁvﬂﬂ?%‘?ﬁ VEEiRARe excipients

such as Starc%&i\)@%ﬁ?cﬁ%%%%%rved in chronic renal failwas revealed for the first time.

Since SOD plays a central role in reduction/remav¥alxidative stress in the living
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.



5glucose, mannitol, calcium carbonate and calcium sulfate; binders such as starches, dextrin, gum
arabic, gum tragacanth, methyl cellulose, gelatin, polyvinyl pyrrolidone and polyvinyl alcohol;
disintegrating agents such as starches, polyvinyl py2glidone and crystalline cellulose; lubricants such
as magnesium stearate and talc; coloring agents; and flavoring agents. 10[0077] The therapeutic
agent of the present invention for chronic renal failure can be used in various dosage forms, and
particular exa@&g thereof include dosage forms which are conventionally used, such as tablets,
sugar-coated ; powders, granules, troches, capsules, balls, syrups and sprays. Further, the

iherapeutic agent 15%@%&%&%%@@%%9@%%&%”¥ @9%@9@%&0& ﬁ?é'fﬂg’égthe

sterilized solution, and another solute, such as sodium chloride or gl necessary tom

agent solutionfiosxaigpieayhsheeiesedb PR peodinggusde characteristics of the respective
drugs, release controls such 2 Oas those attaining sustained release or delayed release may be

applied. In sugb@@Bks, a wide variety administration methods may be employed for both oral and
parenteral administration, and examples thereof include a method using an implantable pump for
sustain€d-releasing (ft&einiplE1AREsRTIHiIPYRTEICARANE ANEFRREULING MY TRRtAIB SRS a
biodegradable polymer which is gradually degraded in the jntestinal 25tract. EXAMPLES [0079] 26
The present i ERTHPVIFS R 15 BREHIERS: Th foh SRAEH Y TP SF % GATIE BBRIREbut the present

invention is ”;ﬁ(@%@%ﬁﬂjﬁ%ﬁ%ﬁ%’%‘?ﬁeﬁ%&ﬁ%‘%&o@@%ﬁ%ﬁ?&%[ﬁ%ﬁﬁﬁm%’&%w In Rat

5(Experiment
a renal disease. Examples of such an agent inelogietensin converting enzyme

inhibitors and angiotensin Il receptor blockerswadl as antihypertensive drugs such

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.



To determine the dose with which the POI2-receptor agonistic activity is equivalent between the
sodium salt of Compound 1 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 1 0Compound 1 (30 mg/kg) or beraprost sodium (0.3 mg/kg) was orally administered to
rats fasted for 1 day, and blood was collected therefrom at the time when the plasma level of each
compound be@% aximum, that is, 1 hour after the administration of the sodium salt of Compound 1
(Non-patent DoC nt: J Pharmacol Exp Ther 322:1181-1188 2007) or 0.5 hour after the

administration of bergp g?WH@?e(w{rﬂe EREQ gHmﬁr}H j 'ﬁ)p{l%ﬁgﬂpgm Disposition
6:713-725 1989), followed by measuring ADP-induced rat platelet aggregation. In the both groups, the

experiment wagiRAETRA REEVH Mo ifcsodliumSals o8 GamBotiy dduhisronasms & the
PGI2-receptor agonists used herein, was synthesized by treating a carboxylic acid with sodium
hydroxide, whiebOfartyexilit @eiddansmdtesize de2riaafddiraniottbermihgubdedcribed in Patent
Document 4. (Results)  The rate of suppression of rat platelet aggregation upon stimulation with 10
04 ADPbwas 4ERESeRtipcky fejipue Whies te aghiarngrdmtbnhadrtinsipieddrnistered, and
64.28.3% in the group to which beraprost sodium was 25admijnistered, showing that beraprost sodium
has a stronge TBRI&RAGYI9hr i%ﬁ%@g‘ﬁ’iepéq}(\%@%% gﬁi‘%ﬁ% 13 ABE between these (t test).

As a result, it vealed that the sodium salt of Compound 1 at a dose of 30 mg/kg shows an
almost 27 equivalent PGI2-receptor agonistic activity with beraprost sodium at a dose of 0.3 mg/kg.

Example 2 Pharmacolpgigalifnetdiraincpafieting Sunionipe prasaadaiiy e Séaxparinantal
Method) Rabbit anti-rat glomerular basement membrane antiserum (14-fold diluted, 3 mL/kg) was

intravenously tjectedntaiMisy rdie stifabiekis sidsiayikduoel 0O meykipnsehsiisyjkpkgeeks after the
induction of nephritis, blood was collected, and it was confirmed that the serum creatinine value has
been dignificabflymitkeaisei@mBaptiietanoant ¢fehecommponriasrated tailfnermatdltd@asyasccurred
(normal group: 0.230.01 mg/dL, N=4; nephritis-induced group: 0.470.01 mg/dL, N=21; t test). Further,
creatinine clesaiée MRS ¥dY A RAMRRIBIRYd g@oﬂ%’ﬂl%ﬁqmﬁ%f GRY A5 I9R98kas 2.630.07

o, creatinine ALSIERPDNCE EL AR 00 group decreased fo not more han 5056 wih respec
to that of the [0074]
The administration method may be any administnati@thod, and examples
15 thereof include, but are not limited to, oral adisiiration, 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]



normal group, and therefore it was 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 weeks after the induct?gn of nephritis. Six weeks after the induction of
nephritis, 20creatinine clearance was 0.330.10 mL/min. in the control group, which corresponded to
10.2% of that of the normal group (3.240.13 mL/min.). This stage was the phase in which introduction

o o S R R e AL

serum Creati“id??s‘éfi‘){:!?altl%ﬁé@t?fsd’é rmggmﬁw&@&a@%@%@@%y% iByghe normal

group (with neither induction of nephritis nor administration, n=4}, the control group 5 {administration

of only a vehicignfiinitici) aroe e sreaiesliwibitarang b tve o uestapednsklo(@dministration 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 aBegmpidy,ciftbe \additiversliaciomile sxatmeards thechtagshesr abempen siodimsed by daily
administration thereof. As the vehicle for the drugs, 0.25% sodium carboxymethylcellulose 10solution

was usé&d. [008lt|coseraNRitob sl ey ¢REDPRRIGIBAD EABRIIBADHRILISSERo AR T@haneSilure was

established, until 6 weeks after the induction of nephritis, urine collection and blood collection were
carried out as SEAFbHHE) AFRPIRCURLIAERSATInAREH CoHBIE A FRAL RIER IHR R were

measured for te.renal ' her tocri in content,
and the SOD g‘ﬁ%ﬁg Tg}ﬂ tﬁpépﬁz%/%%%s%dﬁﬂv%@ giggggé%y%n [’g%{%ﬁ'ﬁ% ﬁ%&gs d E?zg[[@ %J (alé:onic renal
failure, were measuredafine BaIgEYESRIBNdSME SliEN RN Ariiie QtEARIEARIRMERNEBRIFRIGOAT -3 Was
guantified. The SOD activity was measured with the SOD assay kit 2 OWST (Dojindo Laboratories),
and the expresgjentie\aidflaRNAgd A3 was quantified using LightCycler FastStart DNA Master
SYBR Green | (Roche). [0082] Six weeks after the induction of nephritis when the chronic renal
failurelifl the cl§{¥sefl/ative stage progressed to a serious phase in the control group, a statistical
25analysis was carried out. In terms of statistical difference, homoscedasticity was tested by the

Bartlett's test betweehRENMIAREHY RS @hitlec SEpeRALMMRING BRI RIRLIINE /N be
th%en the respective

homoscedastic cases, the pargmetric Dunnett's fest was 29 carried out be
drug-administeet dPO\(I%r Ogﬁ PeEGntol GroUlp, \R/%ﬁ%\ﬂ%&é%@%&%%ii@%gsgs?&sea Honpar&metric
Dunnett's test \3g ¢ atdebAYEHIRISRRMISED, LS4 SHILISHREERFLRDISSES fRitr?s; (Result 1)
granules, troches, capsules, balls, syrups angssprdurther, 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]



5As shown in Fig. 1, the serum creatinine value in 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 whgh the sodium salt of Compound 1 was
administered kept low compared to that in the control group until 6 weeks after the induction of 1
Onephritis. As shown in Fig. 3, creatinine clearance in the group to which the sodium salt of Compound

1 was administered t high coyr; areﬁj to that in the cqntrol. r%u until 6.weeks after the induction of

nophrits. Further. credthiTe S BEL S A/ B R B0 LD AR S P M Thound 1 was

administered ﬁ @QQ%IHW% ﬂ?@ﬂr@é’\é‘?ﬁ e %iﬂ&l@iga @%E{a} e to that at the
i%%?e inistrati FZweeks after the i i %

beginning of dministration e induction of nephritis)(2 weeks after the induction:

1.210.06 mL/rgiRarRpleeeks 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 suppress progression of the diseased state of
chronic renal felateddiigdsegati evitidmnbitiiiach thiamialiBette the renal filtration function. 20[0083]

The results of comparison of the actions of the respective drugs 6 weeks after the induction of
nephriti@ are stxpeiiPabR Metiedderum creatinine value in the group to which the sodium salt of
Compound 1 was administered. was si ificantlr\{ lower than that of the contro] grow but no statistical

difference in the seruh SELEEAHAM %I SR dﬁﬁ@%%&@?ﬁ@@f&%@%ﬁi@ﬁ é%ﬁrost sodium
sodium satt o B R Oy S B orero grou,

but no Statis“%b@é‘i@rﬁ@@?e'gh%‘rh\‘iHYﬁEifWQc'ﬂ%FY\@ﬁbeh% gt PhahiALBRIGREIIGRA W was

administered and the control group (nonparametric Dunnett's test). Creatinine clearance in the group

to which the sedbpneslptirGoopietnddswasddmiaisiacek facogipfidanty Biglienttat ibat Sof the
control group, and creatinine clearance in the group to which beraprost sodium was administered was
also sithifican@pmighenthaf3fanoiweatdirrepspst pqpiaranie Biaidassataliesdnougsred to From

the results above, it was shown that the sodium salt of Compound 1 has 1 Oa more excellent

ameliorating eff2{BRPEHAN fitko RRHRINAR VRPIAUGFIRENRILA 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



[0085] [Table 1] Parameters of renal function in rats suffering from chronic renal failure, 6 weeks after
induction of nephritis Serum creatinine value (mg/dL) BUN (mg/dL) Creatinine clearance (mL/min.)
Control 2.030.42 89 6+25 1 0.330.10 Sodium salt o2Zompound 1 0.470.04* 26.82.49* 1.480.11*
Beraprost sodium

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.



0.850.12 42.16.41 0.770.13* 15Each value in the table indicates meanstandard error calculated from
7 cases in each 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 an@8.240.13 mL/min., respectively. The serum
creatinine value and BUN were subjected to the nonparametric Dunnett's test, 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 31theh g(lj bin content (11.80.69 g/dL) in the control group significantly decreased compared

to those in the normatgraup (yat)a begy F%Cfﬁ&l&ﬁ-&%ﬁﬁé/g i QROLL} SRR A8 00.09

g/dL)(t test, p<0.05). Since the values in the control group were almost the same as those In other rats

suffering from GglemeitlraepiuitisitoropaigiToRrROHEN MR Mefiotiddd #2d thaaRdmns ICON mice
which spontaneously develop renal anemia (Non-patent Document: J Vet Med Sci 66:423-431 2004),

the present chyooip revith fadlitihe r &isl vetienads mephsidened datisixetiday efopk dvecanamd giaups shown
in Table 2, the hematocrit and the hemoglobin content in the group to which the sodium salt of

CompoBnd 1 ReMinaHatiar@ealwareehigieridcmbly Mgreaamhn trraiethwib tmeefiytdupalalthough
the hematocrit and the hemaglobin content in the group to which beraprost sodium was administered
were igner b GBS e BN eI A A G A R B b e wecn
(nonparametri ' . it 3 um.salt of Co u has an
ameliorating e f%?%@]@ﬁéﬁ%%R@%@éﬁﬁﬁbﬁ%ﬁ'ﬁﬁrﬁ%@r%ﬁ?ggﬁg%érﬁjg Io@%ﬂégﬁgts in rats
suffering from GRianisrERRINAHIPafon eI KR AR JBAVEROB FRRIEH Dy 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



Group Hematocrit value (%) Hemoglobin content (g/dL) 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 cas@9 in each 2 Ogroup. The hematocrit value and the
hemoglobin 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 [Oogglried out between the respective drug-adminidtgreups and the control group,

while in heteroscedastic cases, the nonparametmnéltt’s test was carried out
therebetween, using a significance level of leas %P6.
(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



(Result 3) The results of measurement of the SOD activity in the renal tissue 6 weeks after the
induction of nephritis are shown in Table 3. The SOD activity in the group 5 to which the sodium salt
of Compound 1 was administered was significantly l@gher than that of the control group. Although the
SOD activity in the group to which beraprost sodium was administered was higher than that in the
control group, it did not show statistical difference therebetween (parametric Dunnett's test). Thus, it

w h di It of d eff li Ooxidativ d
o ncreace in RE OIS A Q10N o001 A S OLrLEER ' SIE e L HRBH Pl ering.
rom chronic 68} i RRKR ARCUNFUBRS! BEARAYS RSPABSOPSAY (Yhiaking the

activity in the normal group as 100%) Control 63.15.68 Sodium salt of Compound 1 83.62.52*

Beraprost sodigrap (1 ¥onpardsleah vahettdhedgbledrdnainsaierestiamiag st apidated from 7
cases in each group. The calculation was carried out taking the SOD activity in the normal group (4

cases) as 100#be Bodiparaak wicCumpettrwité sives s deninedavea tsigrdi O thak eghenthbampaatson with
the con;tsr ° grogﬂhgoggggg group, and creatinine clearancéégroup 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



(Result 4) The results of quantification of mMRNA of the organic anion transporter OAT-3 expressed
in the renal cortex 6 weeks after the induction of nephritis are shown in 33 Table 4. The expression
level of OAT-3 in the group to which the sodium salt3af Compound 1 was administered was
significantly higher than that of the control group. Although the expression level of OAT-3 in the group
to which beraprost sodium was administered was higher than that in the control group, it did not show

istical 5diff, hereb [ ' . Thus i , d that th
Zocium sal of CoN BRI R RO ELHCE B e s BT pan e B B recing
d in th : - ' f OAT-3in th
onal cortex of BT F B e e A S A A s Group

Expression levRlabiRwA et o retm:tpabay/af [GARK) SamtiosthdseH3aRAL M $AK of
Compound 1 0.420.05* Beraprost sodium 0.240.04

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.



Each value in the table indicates meanstandard error calculated from 7 cases in each group. The
expression level of mMRNA of OAT-3 in the normal group (4 cases) was 1.000.06. 15*The parametric
Dunnett's test was carried out: p<0.05, based on cogarison with the control group. [0092] Example 3
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 @ggﬁ]und 1 was intravenously administered in an amount of 1 mg/kg, after which the
concentration pound 1 in plasma was measured. The experiment was carried out with n=3 in
each of the both grgjiRs. Compound 2 was 34 converted to Compound 1 in the living body, and the
bioavailability was not statistically different from that in the case of direct administration of Compound
1 (Table 5), showing pyenapRiROctAEaSS BhiBAtTIASRRadeVS | RivafRR dkeesrckiese cases as
shown in Fig. 4. Thus, it was shown that Compound 2 can be used in 5 a manner similar to
Compound 1. &ten ot iciiosh G mggiuiits 2nesskawithis ExperimeaiSER aghittitydizdodyengordance
with the method described in Patent Document 4. [0093] [Table 5] 1 OBioavailability observed upon
administrationteMdbehnHENEPYiHAY @B HRHAPD v fatswes mioemeat 1es b it Bidiarability
(%)1)

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

Grou SOD activity
P (%, taking the activity in the normal group as 100%
Control 63.1+5.68
Sodium salt of N
Compound 1 83.6+2.52
Beraprost sodium 67.91£5.45
15 Each value in the table indicates meantstandacod 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



43.32.6 47.17.0 1) Value after correction for the molecular weight. Meanstandard error calculated
from 3 cases in each group. [0094] 15As described above, the sodium salt of Compound 1 and
beraprost sodium were orally administered to rats s@fering from chronic renal failure in amounts
equivalent to each other in terms of the P0OI2-receptor agonistic activity, to study their therapeutic
effects on chronic renal failure. As a result, it was revealed that the sodium salt of Compound 1 has

ff [ b dium i f liorati f renal f ion,. li i f
nomia, ameibAS ot B SEAU AN dihGHo s n B ABiEh SR o R T hvolved in
excreion of iGRGRIRANGES, TGRS IS ETORRHRELE PR RSSERE P TIB RpEFSglgg by he

sodium salt of Compound 1 was shown to be extrem as a therapeutic agent forchronic renal

failure compargrHeU§e PIExIReYYIEOIBRIWBTAS A B3 (H-hMgrdepifierrpetsisrasest dairaiweRric renal
failure, comprising as an effective ingredient a compound represented by General Formula (1) below:
5 [wherein R1addiR&teseth wakehighdentiamapetsentearghtrougr it did not show statistical
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



A represents NR5, 0, S, SO or SO2; R5 represents C1-C6 alkyl, C2-C6 alkenyl or C3-C6 cycloalkyl; 1
0D represents C2-C6 alkylene or alkenylene; G represents 0, S, SO or SO2; R3 and R4 each
independently represents hydrogen or C1-C6 alkyl; and 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

h | fail rdj lai her d R2 | 20
C1-C Ay O IERREI0 G SSTenet B8 Blad B e SR TARRO LR Fycrogen: and
represents cathayy .ea@edvﬁ@bﬁpfmm%a& P PR BRI b UPC R e

according to claim 1 or herein: 5A represents N
(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 C3-Co branched alkyl; D represents butylene; and Q represents carboxyl or General
Formula (2). 4. The therapeutic agent for chronic renal failure according to any one of claims 101 to 3,
wherein: R5 represents isopropyl; and Q represents3srboxyl 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 according to any one of claims 1
to 5, wherein said chronic renal failure is in the cans rv%tive stage. 7. A therapeutic method for
treatment of chronic renal failure, which method compound according to any one of claims 1
to 5 or a pharmaceutically 2 Oacceptable salt thereof.

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;
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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.





