1 April 2005 DESCRI PTI ON PROPHYLACTI C AND THERAPEUTI C AGENT FOR DI ABETI C
COWPLI CATI ONS Techni cal Field The present invention relates to the

prophyl actic and therapeutic agent with conpound having inhj bi.t&rg ef f ect
on 3-hydroxy-3-methyl gl utaryl - CoA (HMG CoA) reductase acti 05 he
active ingredient for diabetic conplications. The invention especially
relates to the pharmaceutical to preESQRIRTUDNr treat the onset and the
progressi on of diabetic nephropathy, diabetic neuropathy, diabetic
retinopathy and diabetic angi opathy. Background Art Diabetes nellitus is
known to lead to the diPeft't@Pl'g(Ld’cﬁ‘blGé\htDﬂf RAIRERUI4C AGEDEL i ¢ nephr opat hy,

di abetic neuropathy, diabeti ngg@q%h% f\’/fF’!gC Eﬁg@ angi opat hy, and the
re or

strict control of the bIood ucose may be requl their prevention
and treatnment thereof. The flbr03|s and t he caIC|f|cat|on of the tissues

are ofte R y n these conplications. Under the high blood gl ucose

condi ti on, ated proteins which are th (7 nodul ators for. cell
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(Cagli erdla@etnetarwlopatby din. Invest., 82, 735-738 (1988), Haneda M et

al.: Diabetologia, 34, 198-200 (1991), Doi T. etal.: Proc. Natl. Acad.
Sci. USA_ 89, 2873-2877(1992)), but in recent days there are several papers

repbrti ng-aﬁ-&él@-‘lﬂﬂeﬁléxpressi on of. osteopontin i.n the kidney and bl ood
vessel s mar krathates NATRRES Sis UKSAIN dioaReld %Qﬁéddfbbéﬂc aspieationBr SgeH Qfs of
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whose exa@iecsftéronbsarvaddeltihese eomplicationski direderdingl high kloodlglwedde condition,
glycosylated proteins which are the modulators for cell function are produced, and
the accumulation of sorbitol due to the activation of intracellular polyol pathway is
observed, leading to the activation of intracellular protein kinase C (PKC) which
results in abnormality of glomerular cells in the kidney, nerve cells or arterial
endothelial cells, and induces the accumulation of extracellular matrices and the
calcification. |
The accelerated expression of extracellular matrices such as type IV collagen
or fibronectin is well documented (Cagliero E. et al. : J. Clin. Invest., 82, 735-738
(1988), Haneda M. et al. : Diabetologia, 34, 198-200 (1991), Doi T. et al. : Proc. Natl.
Acad. Sci. USA, 89, 2873-2877(1992)), but in recent days there are several papers
reporﬁng that the expression of. osteopontin in the kidney and blood vessels
markedly increases under diabetic condition and the expression of osteopontin thus
accelerated may be in some ways related to diabetic nephropathy or diabetic
angiopathy (Takemoto M. et al. : Arterioscler. Thromb. Vasc. Biol.,, 20, 624-628
(2000), Takemoto M. et al. : Ann. NY Acad. Sci., 902, 357-363 (2000)). From these
findings, it is expected that the suppression of the expression of osteopontin as an
extracellular matrices whose expression is accelerated in the kidney and arterial wall




1 1 April 2005 under the diabetic condition may be prophylactically
effective on the onset or the aggravation of diabetic nephropathy or

di abetic angi opathy. At present, there is no pharnaceuti cal1s di, szglggered SO
far which control the essential quality of tissue |esions s@&'ﬂ t he
expression and the production of extracellular matrices |ike osteopontin
i n order undgnr theediabatid/ conditicamal bbepnophylamtlpbﬂ)ceffeomte snciheasnsetadbe the

gt opat rosaRafSS bl B paty R Uipberd ShABBERVY 107 i nd” ¢
phar maceut i cahé prasenig there tsxnelprmmade@tlaﬂemlscowredcso fayr whicibeontrol the
conpl | Caté%tna u%H%Bf uEEGe qewﬂﬁ'@l&m%\é' tHe bQ?r‘e@bHN ﬁeaftfh%cér&mdﬂ%{ﬁ' §PA

reductase actiyv ave the eff essi on o
the cell @mqeﬂlétaét m@.ﬁnce& m&eswspagatl@rmoprdﬁa fo @dﬁwtoandéqﬁetrgab@&%n%n

of i nti mdorhblictRRsNG R s8e dlﬁéﬁ”ﬁé&ﬂOﬁétH@' Hléb%t%h%édréélhﬁ?t Id;i%fbnetlc

ost eopor 0si.s ers in addition to t

chol est errGF'n‘Bﬁ’%g‘}'rﬁ‘Tigia?e“F@thmﬁ@m‘P% odhRIBr @Egl'fo'ﬁ tg? h'%'é er@Etﬂ*dﬁ’l”a‘lol on
of fibrorfeeti phammadsuticald mabvingsi 92 obxédirrgndpéhpleutit iaffast y-fonddestsktic
neoi ntim in Ith? carotid artery had been reported (Kitahara M et at. :
Jpn. J. PRIE . (7, 117-128 (1998). However, there has been no report
on the effectHem‘uptdme tbgpmmpbomldmfham*tgampmbitony effbet ohj HMG-GfoA hredpetasent

vent Ok AR 1R IRARM BR Ao Mhicbhe 6 oP b BBl cABfreRlid 2t

di abetic co i ONsS suc €t c ne neur

di abet i ¢ thetsupprassion aeidcel Mascpranf@eopumwsamng mtﬂaabtmykeryngpa& sthﬁg
the expr essiitiod agmo&‘)ﬂ{é f}eaﬁnémeo%aes oJ8ts B g BeELInsadditigh tbtRe

di abeti c canditi on, ure of nventlon Kn

r esent sjtu
e aeser Ml efisst 8t infikitng chalesterobopBE s o 2OHkEBLtHASERRIES RS RS
HVG CoA aedusiudston ahlfﬂblrcbm)écslnsuplthmnﬁrhgi %Hmﬁ)td‘fdthéh@mbthenalt hﬁnfyqnﬁ“ub@d

E]:JI) norsﬁgé"%}"&?ﬂg}d&' é@ﬁﬁeﬁag?%lz‘@[dzgﬁéf'lpeﬂ Efeén{éfé}aéﬁf er r@ fjé'a

pi t avast &thammacal. c7 Ty 17-188¢ 1998k ptidawever, th¢rgTizgs baduamdreqhwbemtbe rdta:t and
I nvesti gg{:ﬁ%%?@le léand&toas't%%ﬁgr{t&gt on the expression of osteopontin MRNA in

t he ki dney an vesse a result, the conpound shown in the
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on the SHRRIGE HrifoPireaf HRAREB!dIMmPIRMicPS K RFS b Miabetic nephropathy, diabetic
neuropathy, diabetic retinopathy and diabetic angiopathy among others by
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diabetic condition.

iscl nventi

Knowing the present situation as described above, the inventors of the present
invention administered HMG-CoA reductase inhibitors such as the compound shown
in the formula (1), namely (+)-bis{(3R, 5S, 6E)-7-[2-cyclopropyl-4-(4-fluoropheny!)-3-
quinolyl}-3,5-dihydroxy-6-heptenoic acid}-calcium (hereatfter referred as pitavastatin
calcium), into streptozotocin (STZ)-induced diabetic rats and investigated the in-
detail effect on the expression of osteopontin mRNA in the kidney and blood vessels.
As a result, the compound shown in the formula (1) or its lactonized form thereof had
shown the remarkable effect on the suppression of osteopontin mRNA expression,
so the effectiveness of these compounds on the prevention and/or the treatment of
diabetic complications was discovered and the present invention had been

completed.

[ S]



so the effectiveness of these conpounds on the prevention and/or the
treatnent of diabetic conplications was di scovered and the present

i nvention had been conpleted. 2 1 April 2005 That is to sgy t@%PrL’he
present invention is to provide the prophylactic and/or t i c agent
for diabetic conplications having the conpound shown in the formula (1):
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i ngr edi ef®IMBI& €): Descripti on of Drawings Figure 1(a) shows the effect of
pi tavastatin calciumon the secretion of osteopontin protein to the
conditioned culture nediumfromagqgrtic snmooth nuscle cells of rats

cul tured under the normal corfdént g&’tion of ¢l ucos?, whereas Figure 1(b)
shows the effect of Atorrastatin tioerer eti on(df) osteopontin protein
into the conditioned cultdre médiumfromaortic snooth nuscle cells of
rats cultured under the normal concentration of glucose. Figure 2(a) shows
the influence of the addition of nevalonic acid on the suppressive effect
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addi ti on opits |FEGAIZRY BrRGhEredt dshfie HHAPE Mfergf fect of pitavastatin

calciumon the secretion o osteopontin pq otein to.the conditioned culture
medi um fromaortic snooth nuscle cells of rats cultured under the normal

concent r @i ristios Mode for Carrying Qut the Invention
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t r eat nenshows dihgbetfeet of Atorvastatin on the secretion of osteopontin protein into the
conditioned culture medium from aortic smooth muscle cells of rats cultured under
the normal concentration of glucose.

Figure 2(a) shows the influence of the addition of mevalonic acid on the
suppressive effect - of pitavastatin calcium on the expression of intracellular
osteopontin mRNA in aortic smooth muscle cells of rats cultured under the normal
concentration of glucose, whereas Figure 2(b) shows the influence of the addition of
mevalonic acid on the suppressive effect of pitavastatin calcium on the secretion of
osteopontin protein to the conditioned culture medium from aortic smooth muscle

cells of rats cultured under the normal concentration of glucose.

f rryi he Inventi

Followings are the detailed description of the present invention.

The compound shown in the formula (1) or its lactonized form thereof has been
known as the compound having the inhibitory effect on HMG-CoA reductase activity,
but whether these compounds have any effect on the suppression of osteopontin
expression, thereby useful as the pharmaceuticals in the treatment of diabetic
complications or not has been elucidated so far.

The compound shown in the formula (1) or its lactonized form thereof is
described for examples in U.S. Patent No. 4,739,073 and European Patent No.



conplications or not has been elucidated so far. The conpound shown in the
formula (1) or its lactonized formthereof is described for exanples in
U S. Patent No. 4,739,073 and European Patent No. 3 1 April ﬁgi@%4 027;
Eur opean Patent Application Laid-open No. 367,895; U. S Pat!
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Preferred organic group shown as R in the formula (1) above is group with the
ring structure selected from indolyl, indenyl, pyridyl, pyrrolopyridyl, pyrazolpyridyl,
thienopyridyl, pyrimidinyl, pyrazolyl, pyrrolyl, imidazolyl, indolizinyl, quinolyl, naphthyl,
hexahydronaphthyl, cyclohexyl, phenylsilylphenyl, phenylthienyl and phenylfuryl
group. Especially preferred group among these cyclic organic groups are
hexahydronaphthyl, indolyl, pyridyl, pyrimidinyl, pyrrolyl and quinolyl group. These
ring structures may have substituent such as hydroxyl group, C,,, alkyl group
(including straight chain, branched chain, cyclic group), alkyloxyalkyl group,
alkylcarbonyloxy group, substituted amino group, substituted sulfamoyl group,
halophenyl group, and phenyl group among others, especially more preferred are
those with isopropyl group, cyclopropyl group and p-fluorophenyl group. As the
physiologically acceptable salts of the compound shown in the formula (1), alkali



hexahydr onapht hyl , indolyl, pyridyl, pyrimdinyl, pyrrolyl and quinolyl
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powder or syfup anong other's as wWell as parenteral admmnistration
expérimental systems as well as the new screenings for pharmaceuticals among
other advantages.

The administration forms in using the compounds of the present invention as
the pharmaceutical are, for examples, oral administration forms such as tablet,
capsule, granule, powder or syrup among others as well as parenteral administration
forms such as intravenous injection, intramuscular injection, transdermal absorption,
suppository, inhalation, ophthalmic solutions or collunarium among others. In
addition, the active ingredient by itself can be used in order to produce the
pharmaceutical prepafations in these various forms, or any excipients, binders,
fillers, disintegrators, surfactants, glossers, dispersion agents, buffers, preservatives,
flavors, perfumes, coating agents, carriers, and diluents among others can
appropriately be compounded therein.

Preferred form is the oral administration form among them, and the pH of the
preparation is preferably adjusted in consideration for the stability of the active
ingredient according to the methods described in Japanese Patent Application Laid-
open No. Hei 2-6406, Japanese Patent No. 2,774,037, and W097/23200.
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forns such as intravenous injection, intranuscular injection, transdernal
absorption, suppository, inhalation, ophthal mc solutions or collunarium

anong others. In addition, the active ingredient by |tself¢§?q68@5used in
order to produce the pharmaceutical preparations in these forns,
or any excipients, binders, fillers, disintegrators, surfactants,
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t he medi cal use of the present invention can be varied depending on the

wei ght, age, gender as well as the synptons of the patients, but 0.01 to

100ng per%pieand especially 0.1 to 10ng per day of the compound shown in

the fornula er n day
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t he i nvemer®Riths not limted to the exanples described herewith. Example 1
The suppression of the expression of osteopontin nmRNA in the kidney and
bl ood vessels of streptozotocin (STZ)-induced diabetic rats The effects of

pi t avast @xamgelici unfhersup peessig ssmeommésgshwmmpmmmmm urtfh% ki dney
and bl ood vessel s ofk 171 (gaf rat.s @% da% accordi ng
to the method descri¥ b%'? 8?0 5'“0 d)°HeFYht of sSTZ

di ssol ved i n the conéabeticaaton of 50ng/ mL of physi ol ogi cal saline was

injected into the tail vein of male Wstar rats (body weight : about
300g), and the animals were orally adm nistered 1 mkg of body weight of

0. 5% car boxy rétengifeets|afindexasiatiorGadeiugoan dhaiexgrassion et osteopgntin mRNA m
(pi tavasi iKidikd) Cdrw’@bld)&i t\fl%s%%m"d?”S‘TZtlhe?or nechEétre- it wétediidstiga

Thereafter the oral adm nistrat|on was per once a day by sane~vo rre
and at PPRIENg ictheurepd drsctibedibeigw: . The same vol ume of only 0.5%
Namely, 35mg per kg of body weight of STZ dissolved in the concentration of

S50mg/mL of physiological saline was injected into the tail vein of male Wistar rats
(body weight : about 300g), and the animals were orally administered 1ml/kg of
body weight of 0.5% carboxymethyicellulose solution containing the test drug
(pitavastatin calcium) in the concentration of 3mg/mL with a gastric sonde.
Thereafter the oral administration was performed once a day by same volume and at
fixed time during the experiment. The same volume of only 0.5%
carboxymethyicellulose was given by the forced oral administration for the control
group. The venous blood was withdrawn from the tail vein on the second day of the
experiment and the presence of 200mg/dL or above of the blood sugar level was
confirmed.

24 hours after 7 days admlmstratlon the blood was withdrawn under the ether
anesthesia, and kidneys and thoracic aorta were isolated. The predetermined
amount of the tissue piece in ISOGEN (Wako Pure Chemicals K.K.)) was
homogenized in a polytron homogenizer and the total RNA was extracted. The
total RNA thus obtained was precipitated by using isopropanol. The precipitate
was washed with 70% ice cold ethanol and stored at -80°C in 70% ethanol.

Osteopontin mRNA in the total RNA obtained was detected by the
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car boxynet hyl cel | ul ose was given by the forced oral admnistration for the
control group. The venous bl ood was withdrawn fromthe tail vein on the
second day of the experinent and the presence of 200ng/dL Oéﬁ’a'%ﬁs of the
bl ood sugar |l evel was confirned. 24 hours after 7 days adm t ion, the
bl ood was w t hdrawn under the ether anesthesia, and kidneys and thoracic
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( Amer shaW@Pnhaybrdizad siost gwn(gj'nt taggthery Mtho feq |Wb’é°fﬂ)r'6§8"'qraﬁél aly 65°C with

Rediprime™ Il (Amersham Pharmacia Biotech Co. Ltd.) radioactive probe labeled
with 3P radioisotope. Radioisotdpe level of the probe bound to the nylon
membrane was detected on the X-ray film and the density of the bands were
analyzed according to NIH Image. 18S tRNA was used as the RNA internal
standard and the amount of the expression was represented with the comparative
intensities of the density of the bands. Osteopontin mRNA was similarly
measured in the normal rat experiment.

The results of Example 1 are shown in Table 1.

In Table 1, OPN mRNA/18S represents the ratio of the density of osteopontin
mRNA to the density of 18S tRNA based on the NIH Image Analysis and % inhibition
represents that to the respective control groups. The values of OPNmMRNA/18S are
mean + standard deviation.
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with 3" P radioi sotope. Radioi sotope | evel of the probe bound to the nylon
menbr ane was detected on the X-ray filmand the density of the bands were
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adm ni str nl. 9330.874*4 0 781 **859 4 * . antly fferent
fromthe Eﬁ? E%ﬁ)ﬁ{%ﬁgOlG 9*5?5]7"'% ?&n ficaffty di ff%?‘lé%‘é %?gm t he co?ut rol ;
p=0. 036 ine 'QBpontl n The ratio of osteopontin nRNA in the kidney and

t he aort t RNA __increas r 0
respectively in streptozotocin- induced diabetic rats. Pitavastatin cal cium
di d not iiabeticxeontnel expr @2334D.0f5 ost eopontin i 8.208¢036dney and t he
aorta of healthy rats (1.667 and 2.433 respectively), but decreased with

t he statigibbéetids witgni fi cance the anmount of the expression of osteopontin

MRNA i n taﬁ@banﬁmsﬁgﬁ%@;e GRRKED) 9%4'8TZ 'W%ed di abebi:e, g t/s)sé4933

(inhibitionTate : and to 1.300 (i ition rate
respect i~vety-

* : significantly different from the control; p=0.016
** : significantly different from the control; p=0.036
OPN : osteopontin

The ratio of osteopontin mRNA in the kidney and the aorta to 18S tRNA
increased from 1.343 to 3.233 and 2.400 to 3.200 respectively in streptozotocin-
induced diabetic rats. Pitavastatin calcium did not influence the expression of
osteopontin in the kidney and the aorta of healthy rats (1.667 and 2.433 respectively),
but decreased with the statistical significance the amount of the expression of
osteopontin mMRNA in the kidney and the aorta of STZ-induced diabetic rats to 1.933
(inhibition rate : 40.2%) and to 1.300 (inhibition rate : 59.4%), respectively.

Example 2 The suppression of the secretion of osteopontin protein in aortic
smooth muscle cells of rats

The effect of pitavastatin calcium and atorvastatin on the secretion of
osteopontin protein into the conditioned culture medium from aortic smooth muscle
cells of rats cultured under the normal glucose concentration were measured
according to the method described below.

At first, aortic smooth muscle cells of rats (5 to 10 passage culture) were
seeded in a 6-well culture plate and the confluent cultures were attained by culturing
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exposed vg e sane
e Western blotting. accordmg to the conventional method was conducted. Namely,

the nitrocellulose membrane was shaken in TBS-T (Tris buffer-physiological saline
solution containing 0.2% Tween-20) with 3% bovine serum albumin for over 1 hour
and the membrane was subsequently exposed with the same buffer described
above containing anti-osteopontin antibody (MP 1lIB10, ; American Research
Products Co. Ltd.) at 1/1000 dilution for 1 hour with shaking. After that, the
membrane was shaken for 1 hour in the horseradish peroxidase bound anti-mouse
IgG antibody solution diluted to 1/5000 with TBS-T containing 3% bovine serum
albumin and then washed with TBS-T for several times. Chemiluminescences
were detected on X-ray film using ECL™ (Amersham Pharmacia Biotech Co. Ltd.).
The density of the bands were analyzed according to NiIH Image.

The above measurements were carried out with the concentration of O M
(control), 0.03 u M and 0.3 u M for pitavastatin calcium, and with the concentrations
of Ou M (control), 0.3 u M and 3 » M for atorvastatin, respectively.

The results of Example 2 were shown in Figure 1.

The density of osteopontin protein measured with NIH image Analysis for
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are shown 1 n Figure ensity of osteopontin protein neasured
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fromthe cul tured adntdoeticsnwrioth musctlecekd bfraté rats. Exanpl e The effect of
meval onic acid on the expression of osteopontin nRNA and the suppression
of the secretion of osteopontin protein in aortic snooth nuscle cells of
rats The eff ethe effestofinmialoriciatidbontthe suppsessien avithwpitavastatin ealcitmnfor
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hour s. aln re ace ree ne
wel |, and her@aﬁefethesm@dwn NES r@p&apeldwmm@me madiurg wihupigavastatin calcium (8 i

M) and/or mevalonic acid (100 u M), and the cells were cultured for another 48 hours.
The medium was again replaced with 1.5mL of FBS-free medium per well, and the
cells were cultured further for 48 hours.

After the cultivation, the cells adhered to the culture plate were homogenized
together with ISOGEN, RNA were extracted exactly as in Example 1, and the
amount of osteopontin mMRNA was analyzed by northern blotting method.

At the same time, the conditioned medium was collected, osteopontin protein
was absorbed on DE52, subjected to electrophoresis exactly as in Example 2, and
the amount of the secreted osteopontin protein was analyzed by western blotting
method.

The above measurements were carried out in the three cases when
pitavastatin calcium and mevalonic acid were not added, when only pitavastatin
calcium was added, and when both pitavastatin calcium and mevalonic acid were
added.

The results of Example 3 were shown in Figure 2.

Figure 2(a) shows the ratio of the density of osteopontin mRNA band to the
density of 18S tRNA band according to NIH Image Analysis, and Figure 2(b) shows
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such as 3(%@4 axis ,@@gmrdcﬁ%qtﬁgpnt drug for d:abetnc complications possibly brought

by the accelerated expression of osteopontin gene such as diabetic nephropathy,
diabetic neuropathy, diabetic retinopathy and diabetic angiopathy among others.
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di abeti c neuropathy, diabetic retinopathy and di abetic angi opat hy anong
others. 11 1 April 2005 CLAIMS 1. A use, in the manufacture of a nedi canent
for suppressing the expression of osteopontin in the ki dngy aquQBEOOd
vessels in a patient suffering fromdi abetic conplication ,A'Uf onpound
of the formuCRAIM§ OH OH R X COOM (1) wherein R is an organic group, X is
-CH2CH2- or -CH=CH, and Mis a hydrogen atom Cl.1a al kyl group or

physi ol ogi fc[al |y %rc%%e.;,)’ttﬁbl e cation, or its lactonized form 2. The use
accordi ng €0 cl aMtF1™ the ma Hisef aumedicament for suppiiessipgdhe expression nf)

structure S¥PeReRsin intherkidneplant bioothesnsels inprpaiisht sufiering fRRY tiaBelic

pyr azol opyedrbplicatiohdli 5 H0dOM iapﬂﬂ' 1 , pyrazolyl, pyrrolyl,
i m dazol yl; indolizinyl, qu‘?%d ?::M%é @ﬂ,) hexahydr onaphtyl, cycl ohexyl,

phenyl si |l yi phenyl, phenylthi enyé n l'Bhenyl furyl group. 3. The use
according to claim1, of a RgQ nd lyhejogmhom he conpourd)i s 1ovastatin,
pravastatin, sinvastatin, fl Wast &t i n;"cerivastatin, atorvastatin,

rosuvastat‘,j,,.&ireirn (+)-bis{(3R, 5S, :

6E) - 7-[ 2- %{p opr opyl - 4- (4-f1 uor ophenyl ) - 3- qui nol yl J- 3, 5- di hydr oxy- 6- hept eno
i ¢ aci d)- "t&I¥H HYANE 9rPHe. use according to claim 1, of a conpound wherein

t he conpoutis -C#1,CHp- b GHAEH-, apd,

6E)-7-[ 2- qy&l -4-(4-£] ug henyl ) - 3- qui noi' | J- 3, 5-di hydr oxy- 6- hept eno
i ¢ acid)- ,c%ﬁ‘Sﬁ%‘r’ﬁ'}"’&%ﬂ%‘x"ﬁs‘éz-wi%&?ﬁﬁgﬂ%ﬁﬁy@mﬁv ageeptablpFialieniq itSnd/ or
therapeuti‘tc%fﬂé"r‘ﬂ ¥B treating diabetic conplications with the proviso

that the disease is not diabetic neuropathy, of a conpound of the formula

(1) OH 1R X sk Lecdifdloraim 1, of a compound wherein R is a group with the ring
structure selected from indolyl, indenyl, pyridyl, pyrrolopyridyl, pyrazolopyridyi,
thienopyridyl, pyrimidinyl, pyrazolyl, pyrrolyl, imidazolyl, indolizinyl, quinolyl, naphthyi,
hexahydronaphtyl, cyclohexyl, phenyisilylphenyl, phenylthienyl and phenylfuryl group.

3.  The use according to claim 1, of a compound wherein the compound is lovastalin,
pravastatin, simvastatin, fluvastatin, cerivastatin, atorvastatin, rosuvastatin or (+)-bis{(3R,
58, 6E)-7-[2-cyclopropyl-4-(4—fluorophenyl)-3-quinolyl]-B,S-dihydroxy-G-heplenoic acid}-
calcium, '

4. The use according to claim 1, of a compound wherein the compound is (+)-bis{(3R

5§, 6E)-7-[2-cyc|opropyl-4-(4-ﬂuorophenyl)-3-quinolyl]-3,5-dihydroxy-6-heptenoic acid}-
calcium. -

§_ .A use, in the manufacture of a prophylactic and/or therapeutic agent for treating
diabetic complications with the proviso that the disease is not diabetic neuropathy, of a
compound of the formula (1)

OH OH
1
R. A _A_coom (1)

wherein
R is an organic group,
X is -CH,CH3- or -CH=CH-, and

M is a hydrogen atom, C,.q alky! group or physiologically acceptable cation, or its
lactonized form.
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Ris an organic group, X is -CH2CH2- or -CH=CH, and Mis a hydrogen atom
C -,0 al kyl group or physiologically acceptable cation, or its |actonized

form 12 1 April 2005 6. The use according to claimb5b, of d
wherein Ris a group with the ring structure selected fro%ﬁwg%ws

i ndenyl, pyridyl, pyrrolopyridyl, pyrazolopyridyl, thienopyridyl,
pyrimdinyl, pyrazolyl, pyrrolyl, inidazolyl indoI|Z|nyI qU|nonI

ht hyl h | h h | h | h th |
and pheny eﬁ%‘?g&uﬁc%ﬁxﬁh%g%c B8 FamRgoRd wherinRds Sarowd winiises
wher ei n tsrﬁré‘cﬂéﬂ'ﬁd?ﬁtfd fsomdndalylaindanyl, pymiyhslyablopyn@| rpymsimpwdyltl uvast atin,
ceri vast ahienopyridyl, Wﬁmlhﬂ )”f@%'ylaﬁyﬁ lﬁaﬁdl l Id ﬁé@@ Iﬁé@ ht
6E) - 7- [ 2 WYy BERMRY e pt
7 aci ) MEER AR il @ 3@5 lz&"cyg p@paw?wcsww 300 BheRIDL B Uher o1
the conpound is (+)-bis{(3R

6E) - 7- [ 2- tycl Dpe g lacofding id&énﬁpb‘?{mﬂ domp &Hmhé(r%l rﬁefboﬂw&ﬁﬂa%%v.@stgﬁrﬁ“e”o

ic acid) S cording,to c e'is
di abet i cpneg thng% HglasgiﬁbﬂY‘fa@?qF‘eF?W%é &ﬂ”"iﬁt%t'ﬁbt"?%‘véﬁlj "(‘)Bé?ﬂ)}"s{ H. The
use accorgi RE) ?62@Vﬁ'Pﬁf@Yl-ﬁﬁ{éﬂNnrqnhsndli)@sasmlylb:sm-wlb)&iroxy-ﬁépptwpaidryd}

di abet i ccalceii.nopat hy or di abetic angiopathy. . 11. The use according to
claim7, wherin the disease is diabetic nephropathy, diabetic retinopathy
or diabetj c angiopathy. 12. The use according to claim8, wherin the

di sease i d.B'b%w%aﬁ@yﬁmpiatqlgxm @.oanemmpounatwmgmtthqcompdumbstmpb:s{(:m

angi opat 8, GER7-(AcpiapRAILA(4-AlioRRRBAR) 8icRdIE3 Ry 68) EREbtebichcHe! |

conpl i cagh g, W th the prow o) e disease is not
neuropat hy, of a conpound of the formula (1) O—IO—IRXCOO\/I(l) wherein
Ris an organic group, X is -CH2CH2- or -CH=CH, and Mis a hydrogen atom

Cl.10 al Byl grieupse@acdidnyeb Qaiimal, WheﬁﬁQﬁ@B%b@e adiatlic ¥phtdpathy, aRiuebE zed

form -relinopathy or diabetic angiopathy.

10. The use according to claim 6, wherin the disease is diabetic nephropathy, diabetic
retinopathy or diabetic angiopathy.

11. The use according to claim 7, wherin the disease is diabetic nephropathy, diabetic
retinopathy or diabetic angiopathy.

12. The use according to claim 8, wherin the disease is diabetic nephropathy, diabetic
retinopathy or diabetic angiopathy.

13. A phamaceutical composition for the treatment of diabetic complications with the
proviso that the disease is not diabetic neuropathy, of a compound of the formula (1)
OH OH

R.x/l\/‘\/COOM (1)

wherein
R is an organic group,
X is -CH2CH,- or -CH=CH-, and

M is a hydrogen atom, Ci.1g alkyl group or physiologically acceptable cation, or its
lactonized form.
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12A 1 April 2005 14. The pharmaceutical conposition according to claim
13, of a conpound wherein R is a group with the ring structure selected
fromindolyl, indenyl, pyridyl, pyrrolopyridyl, pyrazol op%rA r)/{
t hi enopyridyl, pyrimdinyl, pyrazoelyl, pyrrolyl, imdazolyl AR J&PFZl nyl ,
qui nol yl, napht hyl, hexahydronaphtyl, cycl ohexyl, phenyIS|IyIphenyI
phenyithienyl and phenylfuryl group. 15. The pharnaceutical conposition
accor di ng | a nmpound wherein the conpound is |ovastatin,
o avast aidn. GicbBTceRlica CMRSLON AccaEing, eI 53 -cledomestaghersin ]
rosuvastiat@ gfoup Wi th)lhblrmg(&arlapuﬁ@selected from indolyl, indenyl, pyridyl, pyrrolopyndyl
6E) - 7- [ Zoye ¥ SIOBriIYY thidnb { H | ]

Bf By ﬂy dy ?Klﬁ W %ﬁz% B’g’h‘}'#’hﬁ"ﬁ‘éu AR a'Pdo"zngdm tion

di hydr oxy- 6- hept enoi ¢ aC|

accor di ngLik@lylc haphth{3he®dh ﬁ(%rophenﬁ Bhé%llylﬁﬁgﬂ?%n'yﬁtg@ﬁ% a%s((3R

5S, 6E)-4- | o ropyl nol hydr oxy- 6-
hept en0|p7he["§f§%i: g@ Peium 17. The phar maceuti cal conposition according to
claim 13, wherin the disease is diabetic nephropathy, diabetic retinopathy
or di abets.c amg shakiateutichl camo@maﬁ aaeﬁutngqalclmrmogfab@ﬂg@ﬁﬁ@%bf@n e

o ahflﬁ%."@@ﬁd. 3 Bt 8 3Val Btn SRvEL el R GHT rtvestafi a’ﬁ%@f’%ﬁgh%mpat v
claim 15°5W?éﬁ ) er(é) isf(@Rs 8Si §E)-at[a{$&clppquwwu@mhe@N‘h&@uIH@'W]eQ nopat hy

or di abeﬁnyar@wg@.qqaﬁ@m,c #8d)- EARiUphar meceuti cal conposition according to
claim 16, wherin the disease is diabetic nephropathy, diabetic retinopathy

or diabetic angi opathy. 12B
16. The pharmaceutical composition accordmg to claim 13, of a compound wherein the

compound is (+)-bis{(3R, 58, 6E)-7-[2-cyclopropyl-4-(4-fluorophenyl)-3-quinolyl)-3,5-
dihydroxy-6- heptenoic acid}- calcium,

17.  The pharmaceutical composition according to claim 13, wherin the disease is
diabetic nephropathy, diabetic retinopathy or diabetic angiopathy.

18.  The pharmaceutical composition according to claim 14, wherin the disease is
diabetic nephropathy, diabetic retinopathy or diabetic angiopathy.

19. The pharmaceutical composition acf:ording to claih 15, wherin the disease is
diabetic nephropathy, diabetic retinopathy or diabetic angiopathy.

20.  The pharmaceutical composition according to claim 16, wherin the disease is
diabetic nephropathy, diabetic retinopathy or diabetic angiopathy.
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