
WO 2 4104/0 78 1 04 PCT/EP2004/0541242  SP-P2067P000 New Medicament The
present invention relates to a new medicamenUmethod for the treatment of
diabetic  nephropathy comprising the use of specific pyridylsulfonamido
pyrimidines. Diabetic nephropathy is the principle cause of end stage renal
disease in the western world.  r-~ It is a major cause of morbidity and
mortality in Type-I Diabetes, but is an increasing problem  in Type-II
Diabetes and because the incidence of this is five times that of Type-I
Diabetes, it  contributes at least 50% of diabetics with end stage renal
disease. The initial stage of subtle morphologic changes in the renal
giomeruli is followed by - '~..  microalbuminuria. This is associated with a
modestly rising blood pressure and an increased incidence of cardiovascular
disease. There follows a continued increase in urinary protein  excretion
and declining glomerular filtration rate. Diabetic nephropathy has many
possible  underlying pathophysiological causes including metabolic,
glycosylation of proteins,  haemodynamics, altered flow/pressure in
glomeruli, the development of hypertension and  cytokine production; all of
these are associated with the development of extra cellular matrix  and
increased vascular permeability leading to glomerular damage and
proteinuria. A number of publications provide evidence for the predictive
value of proteinuria as the single  most important factor to predict
progression of renal dysfunction and in particular diabetic  nephropathy; WE
Keane at at, Proteinuria, Albuminuria, Risk, Assessment, Detection,
Elimination (PARADE): A Position Paper of the National Kidney Foundation,
American J. of  Kidney Diseases, Vol. 33, May 1999, pp10044010. In addition
persistent proteinuria or  albuminuria has been shown to indicate an
increased risk for acute coronary events and for  stroke. Studies
investigating losartan and irbesartan (belonging to the class of angiotensin
receptor blockers) show a decrease in proteinuria correlating with a
reduction in onset of  end-stage renal disease but no change in mortality
rates; M. Brenner et al. Effects of losartan  on renal and cardiovascular
outcomes in patients with type 2 diabetes and nephropathy. N  Eng/ J Med
2001;345:861 - 869 and E.J. Lewis et at Renoprotective effect of the  



angiotensin-receptor irbesartan in patients with nephropathy due to type 2
diabetes. N Engl J  Med 2001;345:851 - 860.. Thus, there is a recognised
still not fully met medical need to  control or reduce proteinuria, and to
reduce both mortality rates and frequency of end stage  renal disease, in
particular in addition to an existing treatment. WO 2004/078104 PCT/EP2 0 0
4 /115112 1 2  2  SP-P2067P000 -2- The present invention relates to
compounds of formula (I)  0\\ /- 0 /S,NH 0  R1 N O wherein  N R2 R, is
pyridyl or thiazolyl, any of which may optionally be substituted with
C,.ealkyl or  C2.ealkenyl; and a) R2 is methoxy and n is zero or one; or  b)
R2 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-II diabetes. The present
invention relates to the use of a compound of formula (I) for the
manufacture of  a medicament for lowering or controlling proteinuria, in
particular for the treatment of diabetic  nephropathy, be it in patients
with type I or type II 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 (I) 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 method of preparation is disclosed in WO 00/52007. N'O
2004/078104 PCT/EP2004/050242  3  SP-P2067P000 -3- More particularly, the
present invention relates to the following compounds of formula (I): R, is
preferably, optionally substituted with C,-salkyl or C2.ealkenyl, 2-pyridyl
or 2-thiazolyl and  most preferably, optionally substituted with C,.ealkyl
or C:.aalkenyl, 2-pyridyl. G_aalkyl or CZaalkenyl are branched or straight
chain radicals, for example methyl, ethyl, n- propyl, isopropyl, n-butyl,
isobutyl, t-butyl, vinyl, 1-propenyl, ally[, isopropenyl, 1-butenyl, 2-
butenyl, 3-butenyl and the like. Preferred are said residues which have up
to (and including)  four carbon atoms. Most preferred is methyl.
Particularly preferred are compounds of formula (I) wherein  R, is 2-pyridyl
optionally substituted with C,4alkyl; and R2 is methoxy and n is zero and
pharmaceutically acceptable salts thereof. Most preferred is
5-methyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl-pyrimidi n-4-yl]-amide. The term "pharmaceutically acceptable
salts" comprises salts of the compounds of formula  (I) with inorganic or
organic acids such as hydrochloric acid, hydrobromic acid, nitric acid,
sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid,
acetic acid, succinic acid,  tartaric acid, methanesulphonic acid,
p-toluenesul phonic acid and the like, which are non- toxic to living
organisms. It also includes salts with inorganic or organic bases such as
alkali  salts like sodium and potassium salts, alkaline earth metal salts
like calcium and magnesium  salts, N-methyl-D-glutamine salts and salts with
amino acids like arginine, lysine and the like.  



It will be appreciated that the compounds of formula (I) in this invention
may be derivatised at  functional groups to provide prodrug derivatives that
are capable of conversion back to the  parent compounds in vivo.
Additionally, any physiologically acceptable equivalents of the  compounds
of general formula (I), which are capable of producing the parent compounds
of  general formula (I) in vivo, are within the scope of this invention. As
mentioned earlier, the use of a compound of formula (I) 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 (I) and, if desired,  one or more other therapeutically
valuable substances into a pharmaceutical administration WO 2004/078104
PCT/EP2004/050242  4  SP-P2067P000 -4- form. The pharmaceutical compositions
may be administered orally, for example in the form of  tablets, coated
tablets, dragees, hard or soft gelatine capsules, solutions, emulsions or
suspensions. Administration can also be carried out rectally, for example
using suppositories;  locally or percutaneously, for example using
ointments, creams, gels or solutions; or  parenterally, e.g. intravenously,
intramuscularly, subcutaneously, intrathecally or  transdermally, using for
example injectable solutions. Furthermore, administration can be  carried
out sublingually or as opthalmological preparations or as an aerosol, for
example in  the form of a spray. For the preparation of tablets, coated
tablets, dragees or hard gelatine capsules the  compounds of the present
invention may be mixed with pharmaceutically inert, inorganic or  organic
excipients. Examples of suitable excipients for tablets, dragees or hard
gelatine  capsules include lactose, maize starch or derivatives thereof,
talc or stearic acid or salts  thereof. Suitable excipients for use with
soft gelatine capsules may include for example vegetable  



oils, waxes, fats, semi-solid or liquid polyols etc.. For the preparation of
solutions and syrups, excipients which may be used include for  example
water, polyols, saccharose, invert sugar and glucose. For injectable
solutions, excipients which may be used include for example 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 formula (I) 10.0-100.0
Lactose 125.0  Corn starch 75.0 WO 2004/078104 PCT/EP2004/050242  5
SP-P2067P000 -5- Talc 4.0  Magnesium stearate 1.0 Capsules containing the
following ingredients can be produced in a conventional manner:  Ingredients
mg per capsule Compound of formula (I) 25.0  Lactose 150.0  Corn starch 20.0
Talc 5.0 Infection solutions can have the following composition:  Compound
of formula (I) 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,
emulsifiers, 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. It is
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 (I) may also be
administered in combination with antihypertensive  drugs, antiarrhythmics,
anti anginal, protein kinase inhibitors and/or modulators, urotensin II
receptor antagonists, drugs which act on proteins such as fibrinogen and
matrix metalloproteinases, antithrombotics, lipid lowering agents,
antioxidants and, preferred, any it WO 2004/078104 PCT/EP2004/050242  6
SP-P2067P000 -6- drugs which act on the renin-angiotensin system such as
angiotensin-converting enzyme  inhibitors (ACEIs; such as captopril and
benazepril), renin inhibitors ( such as aliskiren),  aldose reductase
inhibitors (such as AS-3201), proteinkinase C beta- inhibitors (such as
ruboxistaurin), AGE crosslink breakers/inhibitors (such as pyridoxamine or
ALT-711), heparin  type molecules (such as sulodexide), aldosterone receptor
antagonists (such as eplerenone  



or spironclactone) and, particularly preferred, angiotensin receptor
blockers (ARBs).  Examples of ARBs are, among others, eprosartan,
olmesartan, tasosartan, telmisartan,  irbesartan, valsartan, candesartan and
losartan. Said ARBs may be used at high doses in i which case a high dose,
by way of example, corresponds to 300 mg od irbesartan, 160 mg  od
valsartan, 32 mg od candesartan or 50 mg bid losartan For above compounds
which may be administered in combination with a compound of  formula (I),
preference is given to commercially available compounds or those compounds
which have been approved by a health authority. Consequently, a further
object of the instant invention is a method of treatment of diabetic
nephropathy, which comprises administering an effective diabetic nephropathy
treating  amountof a compound of formula (I) to a human being or a mammalian
animal in  combination with an ARB, an ACEI, a resin inhibitor, an aldose
reductase inhibitor, a  proteinkinase C beta- inhibitor, an AGE crosslink
breaker/inhibitor, a heparin type molecule  or an aldosterone receptor
antagonist. Preferably, the combination can be administered  simultaneously
or sequentially in any order, separately or in a fixed combination. A still
further object of the instant invention is a pharmaceutical composition
comprising a  compound of formula (I), an ARB, an ACEI, 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 an excipient. 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,  ACEIs, 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 WO 20114/078104 PCT/EP2 00 4 /0 5112 4 2  



7  SP-P2067P000 -7- c) a container containing said first, second etc. unit
dosage forms. In a variation thereof, the instant invention likewise relates
to a "kit-of-parts", in the sense that  the components to be combined
according to the instant invention can be dosed  independently or by use of
different fixed combinations with distinguished amounts of the  components,
i.e. simultaneously or at different time points. The effectiveness of the
compounds of formula (I) on reducing or controlling proteinuria and  \ in
particular on diabetic nephropathy can be demonstrated using animal models,
known to  ~ J the person skilled in the art, or the procedure described
hereafter in the Example. Thus, for example, the short term and long term
effects of the compounds of formula (I) on Ali  the development of
glomerular lesions can be determined after administration of the test
compound to hyperglycaemic diabetic rats. the method used is analogous to
the test method  described in J. Am. Nephrol. 1993, 4:40-49. A therapeutic
effect is present, for example,  when, in such diabetic rats, the increase
in the glomerular filtration rate is prevented and  proteinuria and
glomerulosclerosis are avoided. It will be appreciated that a reduction of
proteinuria, in particular in case of an already  reduced proteinuria due to
an existing medicamentatfon, should result in a lower frequency of
end-stage renal disease and a decrease in mortality rates. The Example
illustrates the  instant invention and is not meant as limiting the
invention to the embodiment specifically  described. Example:  The study
included 23 patients with diabetic nephropathy. The study was double-blind,
randomised, and placebo-controlled. All patients were treated with high-dose
angiotensin  receptor blockers (ARBs) for4 weeks prior to starting treatment
with 5-methyl-pyridine-2- sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yll-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 ARE. Treatment duration was 4
weeks. The primary variable was 24-hour  proteinuria. WO 2004/078104
PCT/EP2004/030242  8  SP-P2067P000 -8- Out of the 23 randomised patients, 7
received compound A 20 mg, 8 received compound A  50 mg and 8 received
placebo. The mean age ( SD) was similar for all 3 groups. The  HbAlc level
at entry was also similar 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 compound A 20 mg and -1.3  1.3 g/24
h with compound A 50 mg,. The placebo group showed an increase in
proteinuria of 0.5  1.78 g/24 h.  Although there was a difference in the
24-hour proteinuria at the start of treatment with  compound A among the
three groups, unlike the placebo group, the 2 groups treated with  compound
A showed a mean decrease in 24-hour proteinuria of around lg/24 h, which is
clinically relevant. Compound A used in above Example corresponds to
5-methyl-pyridine-2-sulfonic acid [6- methoxy-5-(2-methoxy-phe
noxy)-2-pyridi n-4-yl-pyri midin-4-yl]-amide. it -9- Claims: 1. Use of a
compound of formula (I)  O\\ N O R/ 



IO 0 N wherein  \ N R, N / R, is pyridyl or thiazolyl, any of which may
optionally be substituted with  C1_ealkyl or C2_8alkenyl; and a) R2 is
methoxy and n is zero or one; or  b) R2 is chlorine and n is 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 (I) is 5- methyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin- 4-yl-pyri m i d i n-4-yl]-a m id
e. 3. Use of A) a compound of formula (I) IZ S, NH 0  Ri \ O \ N wherein  11
--N P12 -10- R1 is pyridyl or thiazolyl, any of which may optionally be
substituted with  C1 8alkyl or C2_ealkenyl; and a) R2 is methoxy and n is
zero or one; or b) R2 is chlorine and n is zero and pharmaceutically
acceptable salts  thereof; and B) an ARB, an ACEI, 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, - for
preparation of a medicament for the treatment of diabetic nephropathy. 4.
The use according to claim 3 wherein the compound of formula (I) is 5-
methyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-
4-yl-p yri m i d i n-4-yl]-a m i d e. 5. A pharmaceutical composition
comprising  A) a compound of formula (I) 0 o S NH 0  i R O \ wherein  \ N Rz
(0) N / Ri is pyridyl or thiazolyl, any of which may optionally be
substituted with  C1_8alkyl or C2.8alkenyl; and a) R2 is methoxy and n is
zero or one; or b) R2 is chlorine and n is zero and pharmaceutically
acceptable salts  thereof; II B) an ARB, an ACEI, 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. 6. A composition according to claim
5 wherein the compound of formula  (I) is 5-methyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2- pyrid in4-yl-pyrimidin-4-yl]-amide. 


