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renal disease, in particular in addition to an existing treatment.
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treatment. WO 2004/ 078104 PCT/ EP2004/ 050242 2
SP- P2067P000 -2- The present 2nvention relates to
conpounds of formula (1) O\\ /o /SSNHO R NO
wherein NRI / 2 (On N/ R is pyridyl or
thi azolyl, any of which may optionally be substituted
with C _ealkyl or C2_ealkenyl; and a) R2 is nethoxy
and nis zero or one; or b) R2is chlorine and n is
zero and pharmaceutically acceptable salts thereof,
whi ch sugprdsi ngly show a significant proteinuria
| owering effect, in particul ar-when admnistered to
patients with Type 11 di abetes. The present invention
relates to the use of a compound of forrmula (I) for
t he nanUFPEETHPEIEIeates ArRBeEdsERT™ P8t | owering or
controlling proteinuria, in particular for the
treatment of diabejic ephropathy, be it in patients
with type I or typeQJdeiabetes. Furt hernore, the
present invention’%BPaﬁ@s to g method of treatnent of
di abeti ¢ nephropdathy, mhkph onpri ses adm ni stering
an effective diabetin r ywherepat i ng anmount of a
compound of for ) _to ef erably, human bei ng
or a mamal i an gnital .NThé&:term "treatnent” as used
t hr oughout % ription of the instant invention is
meant to inekude al so “prevention" and "del ay of
progression”. In particular, the term"treatnent”
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Cosalkenyl; and

a) R;is methoxy and n is zero or one; or

b) Ry is chlorine and n is zero

and pharmaceutically acceptable salts thereof,

which surprisingly show a significant proteinuria lowering effect, in particular when
administered to patients with Type-Il diabetes.

The present invention relates to the use of a compound of formula (1) for the manufacture of
a medicament for lowering or controlling proteinuria, in particular for the treatment of diabetic
nephreopathy, be it in patients with type | or type 1l diabetes.

Furthermore, the present invention relates to a method of treatment of diabetic nephropathy,
which comprises administering an effective diabetic nephropathy treating amount of a
compound of formula (1) to a, preferably, human being or a mammalian animal.

The term “treatment” as used throughout the description of the instant invention is meant to
include also “prevention” and “delay of progression”. In particular, the term “treatment”
comprises the reduction in mortality rates.

The sulfonamides of the present invention are known as inhibitors of endothelin receptors
and a methad of preparation is disclosed in WO 00/52007.
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More particularly, the present invention relates to

the follow ng conpounds of fornmula (I): RL is
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Cz_8al kenyl, 2-pyridyl or 2-thiazolyl and nost
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branched or straight chain radicals, for exanple
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i sopropenyl, 1-butenyl, 2- butenyl, 3-butenyl and the

like. Preferred are said residues which have up to
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parent compounds in vivo. Additionally, any physiologically acceptable equivalents of the

compounds of general formula (1), which are capable of producing the parent compounds of
general formula (1) in vivo, are within the scope of this invention.

As mentioned earlier, the use of a compound of formula (1) for the manufacture of a
medicament for the treatment of diabetic nephropathy is an object of the instant invention,
which manufacture comprises bringing one or more compounds of formula (1) and, if desired,
one or more other therapeutically valuable substances into a pharmaceutical administration
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is an object of the instant imvention, which

manuf acture conpri ses bringi ng one or nore conpounds

of formula (1) and, if desired, one or nore other

t herapeutical ly val uabl e substances into a

phar maceuti cal adm ni strati on WO 2004/ 078104

PCT/ EP2004/ 050242 4 SP-P2067P000 -4- form The

phar maceuti cal conpositions nmay be adm ni stered

orally, for exanple in the formof tablets, coated
t abl et ssfpzdﬁfpgd)ees, hard or softs.gel ati ne capsul es,

sol utions, emrul sions or suspensions. Adm nistration
can al §¥9™be carried out rectally, for exanple using
suppositories; locally or percutaneously, for exanple
usi ng Jhethareeregical omealipes may b4 asimipisteredtpraliy, foprsnple @the form of
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capsul é¥ " A¥ 2¥&¥npounds of the present invention may
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or gani dodbepieparadientostablelxcarigyltablsts ffageseifr haaddelating sepfulsh bnt s
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exci pi gptess for use with soft gel ati ne capsul es may

i nclude for exanple vegetable oils, waxes, fats,
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i nvert sugar and glucose. For injectable solutions,
exci pi énttee Prpharaipn ohsaltiopreand sywep. $xpiidnts eichfmgy beaised ifltde for

wat er , esdnpb lvatbranolyolspaéclandss invegjlsygerand gveose-and veget abl e
oil's. For suppositories, and | ocal or percutaneous
appl i cabi igediabie6Gtiof] &Bfichits WhidhGlay FsRyed BBudd HESlample water, alcohols,

polyols, glycerine, and vegetable oils.

For suppositories, and local or percutaneous application, excipients which may be used
include for example natural or hardened oils, waxes, fats and semi-solid or liquid polyols.

The following examples illustrate possible administration forms:
Tablets containing the following ingredients can be produced in a conventional manner:

Ingredients mg per tablet
Compound of formuia (1) 10.0-100.0
Lactose 125.0

Corn starch 75.0



i nclude for exanple natural or hardened oils, waxes,
fats and sem -solid or liquid polyols. The follow ng
we@zx@aphsass i | | ustrate possi bl e adm nistration fRPCTEP2004/050242
Tabl ets containing the follow ng ingredients can be
produced in a conventional mamner: |ngredients ng per
t abl et Conpound of forrmula (1) 10.0-100.0 Lactose
125.0 Corn starch 75.0 WD 2004/ 078104
PCT/ EP2004/ 050242 5 SP-P2067P000 -5- Talc 4.0
Magnesi um stearate 1.0 Capsul es containing the
follow ng ingredients can be produced in a
conventional manner: Ingredients ng per capsule
Cbnpouggm&%m&ornula (1) 25.0 Lactose 150.0 Corn
starch 20. Talc 5.0 Infectian solutions can have the
follow ng conposition: .Conpound of forrmula (1) 1.0
ngy Sodiun1Chf@Pide 8.5 ng Tri%o(hydroxynethyl)
am nonet hane OVasnefgmsieprae N HCO &Y PH 8 Water for
injection ad 1.0 m The pharnmaceutical conpositions
may al Sapsdeswirgining e i@Beinaingrediertsgarie srodused inalgenbantipnah ganner:
agents, st abilhdralieftgy agent s, midetchpdge agent s,
emul sifiers, sympded®hbeuagPl ORents, odorants, salts
for the variate of osnoticiypgessure, buffers,
coating agent scQr ARt i oxi dants,,As nentioned earlier,
they may al so pntain ot her thﬁgapeutlcally val uabl e
agents. It is a prerequisite that all adjuvants used

in the manufacture of the preparations are
Injection solutions can have the following composition:

‘Compound of formula (1) 1.0 mg
Sodium Chloride 8.5 mg
Tris (hydroxymethyl) aminomethane 0.5 mg
0.1 N HCI ad PH 8
Water for injection ad 1.0 ml

The pharmaceutical compositions may also contain preserving agents, solubilising agents,
stabilising agents, wetting agents, emulisifiers, sweeteners, colorants, odorants, salts for the
variation of osmotic pressure, buffers, coating agents or antioxidants. As mentioned earlier,
they may also contain other therapeutically valuable agents.

ltis a prerequisite that all adjuvants used in the manufacture of the preparations are
generally recognized as safe.

Preferred forms of use are intravenous, intramuscular or oral administration, most preferred
is oral administration. The dosages in which the compounds of formula (1) are administered
in effective amounts depend on the nature of the specific active ingredient, the age and the
requirements of the patient and the mode of application. In general, dosages of about 0.01-
10 mg/kg body weight per day come into consideration.

The compounds of formula () may also be administered in combination with antihypertensive
drugs, antiarrhythmics, anti anginal, protein kinase inhibitors and/or modulators, urotensin li
receptor antagonists, drugs which act on proteins such as fibrinogen and matrix
metalloproteinases, antithrombotics, lipid lowering agents, antioxidants and, preferred, any
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A further object of the instant invention is a kit for the treatment of diabetic nephropathy
comprising

a) an amount of the compound of formula (1) in a first unit dosage form;

b) an amount of at least one therapeutic agent selected from the group consisting of ARBs,
ACEls, renin inhibitors, aldose reductase inhibitors, proteinkinase C beta- inhibitors, AGE
crosslink breakers/inhibitors, heparin type molecules and aldosterone receptor antagonists in
a second etc. unit dosage form; and



conmbination with an ARB, an ACEl, a renin inhibitor,
an al dose reductase inhibitor, a proteinkinase C
whedoa/0781di bi t or, an AGE crosslink breaker/ i nhP@I/EP2004/650242
heparin type nol ecule or an al dosterone receptor
ant agoni st. Preferably, the cpnbination can be
adm ni stered sinultaneously or sequentially in any
order, separately or in a fixed conbination. A still
further object of the instant invention is a
phar maceuti cal conposition conprising a conpound of
formula (1), an ARB, an ACEl, a renin inhibitor, an
al dose reductase inhibitor, a proteinkinase C beta-
i nhi bitor, —an AGE crosslink breaker/inhibitor, a
heparin type nol ecule or an al dosterone receptor
ant agoni st and an excipient. A further object of the
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t erm efiéebs of the conpounds of formula (1) on the
devel opment of gl onerul ar | esions can be detern ned
after agumoei stration of the test conpound to
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anal 09 Qali'li omtlsgd, gn %Iagel%sc%ntrgl%& |A]Ipp(fj\tients were treated with high-dose angiotensin

receptor blockers (ARBs) for 4 weeks prior to starting treatment with 5-methyl-pyridine-2-
sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide
(compound A). Patients were included if at the end of the 4-week treatment period with high-
dose ARBs, their 24-hour proteinuria was >300 mg/24h. They were randomised into

3 groups: 20 mg of compound A, 50 mg of compound A, or placebo once daily, on top of the
high dose ARB. Treatment duration was 4 weeks. The primary variable was 24-hour
proteinuria.



described in J. Am Nephrol. 1993, 4:40-49. A
therapeutic effect is present, for exanple, when, in
wa@ewhothiebetic rats, the increase in the gl onmePCi/BP2004/050242
filtration rate is prevented and proteinuria and
gl onerul osclerosis are avoidegl. It will be appreciated
that a reduction of proteinuria, in particular in case
of an already reduced proteinuria due to an existing
medi canent ati on, should result in a | ower frequency of
end-stage renal disease and a decrease in nortality
rates. The Exanple illustrates the instant invention
and is not neant as limting the invention to the
enbodi g;rgigm%ggeci fically described. Exanple: The
study included 23 patients w tgh di abetic nephropat hy.
The study was doubl e-blind, random sed, and
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simlar for all 3 groups. The HbAlc level at entry
was also simlar for all 3 groups. Efficacy The
24-hour proteinuria data show that for the individual
groups, the decrease in proteinuria was -1.0 1.96
g/24 h with conpound A 20 ng and -1.3 1.3 g/24 h with
compound A 50 ny,. The pl acebo group showed an
increase in proteinuria of 0.5 1.78 g/24 h. Al though
there was a difference in the 24-hour proteinuria at
the start of treatment with



conmpound A anong the three groups, unlike the placebo
group, the 2 groups treated with conpound A showed a
WOrR@A/0T0es ease i n 24-hour proteinuria of arounPiC/gPRA4/050242
h, which is clinically relevant. Conmpound A used in
above Exanpl e corresponds to g
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SP- P2067P000 -9- Cainms: 1. Use of a conpound of
formula (I) \\ 15~0 XS, NHO R~ O wherein fNR2 N
()_ NR is pyridyl or thiazolyl, any of which may
option substituted with G -8al kyl or
C2-Ba|%%%%?&ﬁ%nd a) R2 is nethoxy and n is zero or
one; or b) R2is chlorine and nis zero and
pharmaceutically acceptable salts thereof for the
manuf ac¥@mse of a nedi canment for |owering or
controlling proteinuria, in particular for the
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claim1 wherein the conmpound of forrmula (I) is
5- met hyl - pyri di ne-2- sulfonic acid
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R, is pyridy! or thiazolyl, any of which may optionally be substituted with Cy_salkyl or
Cosalkenyl; and

a) R:is methoxy and n is zero or one; or

b) R:is chlorine and nis zero

and pharmaceutically acceptable salts thereof

for the manufacture of a medicament for lowering or controlling proteinuria, in particular for

the treatment of diabetic nephropathy.

2. Use according to claim 1 wherein the compound of formula (1) is 5-methyl-pyridine-2-
sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide.

3. A method of treatment of diabetic nephropathy, which comprises administering an
effective diabetic nephropathy treating amount of a compound of formula (1)
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Ri is pyridyl or thiazolyl, any of which may
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C2-8al kenyl; and a) R2 is nmethoxy and n is zero or

one; or b) R2Zis chlorine and n is zero and

phar maceutically acceptable salts thereof to a human

being or a manmalian aninmal. 4. A nethod of treatnent

of di abetic nephropat hy, which conprises adm nistering

an effective diabetic nephropathy treating anount of

a conpound of fornmula (I) SNHOR N Owherein NR2

N/ (On-,,, R is pyridyl or thiazolyl, any of which

may optlQ 2@‘1% by be substituted with Cl_ eal kyl or

C2. 8al ke and a) R2 is nethexy and n is zero or

one; or b) R2 is chlorine and n is zero and

phar maceuti cal by acegeptable salts thereof WO
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Ry is pyridyl or thiazolyl, any of which may optionally be substituted with C,.salkyl or

wherein

Cogalkenyl; and

a) R is methoxy and n is zero or one; or

b) Rzis chiorine and nis zero

and pharmaceutically acceptable salts thereof

to a human being or a mammalian animal.

4. A method of treatment of diabetic nephropathy, which comprises administering an
effective diabetic nephropathy treating amount of a compound of formula (1)
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R is pyridyl or thiazoly!, any of which may optionally be substituted with Cy_salkyl or
C..galkenyl; and

a) R is methoxy and n is zero or one; or

b) Ry is chlorine and n is zero

and pharmaceutically acceptable salts thereof



-11- to a human being or a mammalian animal in
conbi nation with an ARB, an ACEl, a renin inhibitor,
wa@eooalokise reduct ase i nhibitor, a protei nki naseCIZER®DH050242
inhibitor, an AGE crosslink breaker/inhibitor, a
heparin type nol ecul e or an alidost erone receptor
antagonist. 5. A nethod of treatnent according to
claim3 or 4 wherein the conpound of formula (1) is 5-
met hyl - pyri di ne-2-sul fonic acid
[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- pyri di n-4-yl -pyrim
din-4- yl]-amde. 6. A pharmaceutical conposition
conprising A) a conpound of formula (1) SNHO R O
wherein A Nl NR2 (On N/ R is pyridyl or
t hi azol yr, any of which may ogpi.ionally be substituted
with C _Balkyl or C2 8alkenyl; and a) R2 is nethoxy
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hepar i Methy PRl s@fohid Rid RlmeRbky-8l2hRBbE HIRRSY)-2 pFGR R Brimidin-4-
ant agonj sfieeand C) an excipient. 7. A conposition
according to claim6 wherein the conpound of fornula
(1) is 5-nmethyl- ridine-2-sulfonic acid
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R4 is pyridyl or thiazolyl, any of which may optionally be substituted with C,.salkyl or
Casalkenyl; and

a) R is methoxy and n is zero or one; or

b) Rgis chlorine and n is zero

and pharmaceutically acceptable salts thereof;

B) an ARB, an ACElI, a renin inhibitor, an aldose reductase inhibitor, a proteinkinase C beta-
inhibitor, an AGE crosslink breaker/inhibitor, a heparin type molecule or an aldosterone
receptor antagonist and

C) an excipient.

7. A composition according to claim 6 wherein the compound of formula () is 5-methyl-
pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-y]-
amide.



